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VK 911.2:528.7
KAPTOI'PA®UPOBAHUE IUHAMUKHU JIAHIIIIA®TOB
IMMPUMOPCKOMN YACTU AMYJIAPBH HA OCHOBE KOCMHMNYECKOM
HHO®OPMALINN"

© 2003r. H. M. HoBukoBa, O. A. AnbasaKoBa
Hncmumym eo0nwvix npodrem Poccuiickou akademuu nayx 119991, Mockea, yn. I'yoxuna, 3, Poccus

Kaprorpaduueckoe oTpakeHne AMHAMUKH JaHAMA(TOB COCTABISIET BaXXHYI YacTh
JTMCTAaHIIMOHHOTO KapTOrpa)u4eckoro MOHHTOPWHTA TPHUPOIHOW Cpeabl, HAlpaBIEHHOTO Ha
BBISIBJICHHE W OLIGHKY W3MEHEHUM, MPOU3OMICAIINX 3a OmpeieNeHHbl nepuoj. Paspaborka kapt
JMHAMUKHA ~ JaHAmAa(ToOB  MPUMOPCKOM  YacTu  JenbThl  AMyAapbd  HeoOXxoxuma  JUis
KapTorpaguueckoro oOecrnedyeHuss MEpOINpPHUSITHI MO OCNa0JIeHUI0 U JIMKBUIAIMM HEraTUBHBIX
SABJICHUA W TPOIIECCOB, BBI3BAHHBIX perpeccueil ApallbCKOro MOpsS U COKpAIlEHHEM CTOKa
nuTaonmx ero pek (3ameraes, HoBukosa, 1996). DTu u3MeHeHHs, KaK W3BECTHO, HAYAIKCH TOYTH
MOJIBEKA Ha3aj. 3a MCTEKUIMHA Mepuoj 3Tod mpobieme, 00yClIOBIEHHON Kak MPUPOIHBIMHU, TaK H,
IJIaBHBIM 00pa3oM, aHTPOIMOTeHHBIMH (pakTOopamMu, OBbUIO TOCBALIEHO OTPOMHOE KOJIUYECTBO
uccienoBaHuil u myOnukamuii. M3 HUX 1enbiii psg paboT uMeeT MOHOTpauYecKwil Xapakrtep,
OCBelllas COCTOSIHUE IPUPOJIHOM cpeibl Ha MOMEHT HAOJIOJIEHUsS, a TaKXkKe BBIABIAA (DAKTOPHI
JieCTaOMIN3aIMK CPEIbl U JieNiasi MPOTHO3bI ee AanbHeinero pa3putus (Padukos, Terroxun, 1981;
[Tomos, 1990; I'mazosckwmii, 1990; Kyct, 1999; Creeping..., 1999).

B Hactosimee Bpemst B 3ToM paiioHe FOxnoro Ilpmapanbs Hambosee ocTpoO CTOST BOIPOCHI
pallMOHAIBLHOTO TPUPOJOTOIB30BAHUS B CIIOKHUBIIEHCS HEOJAroNnpUsATHON OSKOJOTHYECKOU
oOctaHOoBKe. B CBsS3M C OTUM BO3HHKIA HEOOXOAMMOCTH B TIONYYEHHU OOBEKTHBHOTO
KapTorpauueckoro MmpeicTaBiIeHHsl O COBPEMEHHOM MPOCTPAaHCTBEHHON CTPYKTYpe JaHAIadTOB U
UX JMHAMHUKE KaK B IPUMOPCKOM, HE OCBOCHHOH MOJ OpoIaeMoe 3eMilefiesine AeIbThl AMY/IaphH,
Tak u oOcoxmero paHa Mops. [Ipm Takux OBICTPO U3MEHSAIOMIUXCS YCIOBHSIX, KaKHUMH
XapaKkTepu3yeTcs 3Ta TeppUTOpUs, Hanbojiee parMOHAIBHO JUIS pa3pabOTKU KapT HCHOJIb30BATh
Pa3HOBPEMEHHYI0O KOCMUYECKYI0 MH(POpMAIUIO. YUUTHIBasl 3TO, JUISl CO3JAaHUS KapThl JUHAMUKH
nanamadToB ykazaHHou Tepputopun B Macitade 1:500000 Obutn HCIIONb30BaHb:

1 poBbie MHOTOCTIEKTPaIbHBIE CHUMKH cO ciyTHHKA Jlanacar Ha urosb 2000 T;

[[BETHOE CHHTE3UPOBAHHOE HM300pakeHUE, MOJMYyYEHHOE NMpH cuHTe3e 2, 3 U 4 KaHAJIOB 3TOU
CHEMKH,

CHHTE3MPOBaHHBIC N300pakeHus, OJTyUYeHHbIe 0 MaTepuanaM cheMku Jlanacar TM na 1989,
1994, 1996, 1999 rr., ¢ pa3zpemnienneM Ha MecTHOCTH 10 30 M;

- CHUMOK, TIOJTy4YeHHBbIH cucteMoii "Pecypc” B 1994 1. ¢ pa3pemienuem 10 5 Mm;

- nanamadTHRIE KapThl, coctaBieHHble H. M. HoBukoBoii Ha nanHyto Teppuropuro Ha 1980-¢
TOfIbl, CepUsl KapT MO OMYCTHIHUBAHHIO, COCTAaBJIEHHAs] KOJJICKTHBOM aBTOpoB o metoauke I.C.
Kycra na nepuoa 1980 -x romos.

[Ipu pabore Hajg KapTOW OBUIM HCIIONB30BaHBI OTIEYATKH, YBEJIMYEHHBIC 10 MacIITaboB
1:500000 wm 1:200000, mO KOTOpPHIM OBLIO TIPOBEACHO JeHIU(PUPOBAHHE MPHUPOIHBIX
KOMIUIEKCOB ~ TPAJMLIMOHHBIM METOAOM ''pyuyHoro nemmudppupoBanus’. J[lng mocroBepHOU
WHTEpIpETAllM  JTUCTAHIIMOHHBIX  MaTEpHUajOB  HCIOJb30BAIUCH KAaK  JIMTEpPATypHblE H
KapTorpaguueckue HCTOYHUKH, TaK U COOCTBEHHBbIC TIOJIEBble HAOMIOZACHUS U  (POHIOBBIC
MaTepuanbl. 3HAUUTEIbHYIO [MOMOLIb Ui PETPOCHEKTUBHOTO AaHalIM3a JAMCTAaHIUOHHBIX
MaTepHalioB MpEACTaBisieT DKOJIoro - reorpaduyeckas 0aza MaHHBIX, co3naHHas B JlabopaTopun
JUHAMUKH  Ha3eMHBIX dKocucteM Muctutyra Boanbeix mpobinem PAH, Bximroudaromias
pPa3HOBPEMEHHYIO HH(OPMAIIUIO JaHHBIX MOIeBbIX HaOmroaeHuit 1979 -2001 rr.

* Pa6ora Bemonuena no rpanty HATO SFP Ne 974101



6 HOBUKOBA, AIIbAKOBA

VYBenmnuenneie g0 MacmTaba 1:200000 cuHTE3MpOBaHHBIE W300PAKEHHS  PaCIIMPHUIN
BO3MOKHOCTH JETAIBHOTO ACMIH(PPUPOBAHHS PUPOAHON 00cTaHoBKH. CoueTaHus LBETa, PUCYHKA
N300paXEeHUs] W aHAIW3 B3aWMOPACHOJIOKEHHS OOBEKTOB IMO3BOJIMIM YETKO MPOCIEIUTH IIPH
CpPaBHEHHHM pA3HOBPEMEHHBIX H300paXeHUIl BCe JETAIM MPOU3OLICANINX HW3MEHCHHHA U
BOCCTAHOBUTDH TUHAMUKY JaHamadToB 3a nepruoa 1991 - 2000 rr.

[Tepen Hawamom paboOT OBUTH MTOCTABIICHBI 33/1a4H:

VYCTaHOBUTH TPEHABl pa3BUTHSA KaXIO0ro JaHAmadra HMCCIeoyeMOro pernoHa 3a MHEepHOA
UCCIIeIOBAHUSL.

Be1ABUTH pa3sBUTHE M pacIpOCTpaHEHHE SK30TCHHBIX MPOIECCOB, HANOOJIee XapaKTEPHbIX I
Ka)XJI0T0 JIaHmadTa UCCIelyeMOro pernoHa Ha JaHHOM 3TaIlle ero pa3BUTHSI.

OnpenenuTs y9acTKH TEPPUTOPHH C PA3BUTHEM DKOJOTHUYECKH OMACHBIX W HEOIarompHsITHBIX
MPOLIECCOB.

JI7ist perieHus MOCTaBJICHHBIX 3a/1a4d ObLIA MCIIOJIb30BaHa COCTABJICHHAS paHee Ha MCCIIeTyeMY0
tepputoputo JlannmadTHas kaprta o cocrosiauto Ha 2000 r.

OCOOECHHOCTBIO COBPEMEHHOTO Pa3BUTHA JaHAMIA(TOB B JenbTe AMyIapb SBISIETCS TO, YTO
aTanm OOCBHIXaHUsSI TEPPUTOPUH, B OCHOBHOM, 3aBepIIWiCS. Bce ydacTKH, Ha KOTOpPBIX HE
MOJIICP>)KUBACTCS [IEJICHANIPABICHHO WJIM CTHXHHHO JOTIOJHUTEIFHOE YBIIAXHEHUE, TMEPEluld B
craguio aBTOMOp(dHOro pasButHsa. JlampHelmmas 5SBoMONMS JTaHAMA(TOB MPOTEKaeT MO
€CTECTBEHHBIM 3aKOHaM B HampaBJICHUH (POPMHUPOBAHUS KIMMAKCOBBIX W KBa3MKIMMAaKCOBBIX
BapuaHTOB. B cBs3u ¢ TeM, uTO PpopMupoBaHue MaHAMIA(TOB B JEIbTE PA3BUBACTCS B ITyCTHIHHBIX
30HAJIBHBIX YCJIOBHUSX, BEAyIMIMM (AKTOPOM IHHAMUKHA TPUPOAHBIX KOMIUIEKCOB BBICTYIAET
neumuT Biark. DBOMIONMS JaHIAPTOB WIET B HANpaBICHUH (OPMHUPOBAHUS ITyCTHIHHBIX
KOMIUIEKCOB, T.€. TpaHc(hopMalusi THAPOMOP(HBIX MPUPOJHO -TEPPUTOPHATBHBIX KOMILIEKCOB
MUMEET YeTKO BBIPOKCHHBIN Xapaktep omycthiHuBanus (KouBeniws..., 1996; I'ynun, Bocrokosa,
2000).

Kak ObUTIO yCTaHOBICHO B pe3ysibTare MHOrosieTHux HaoOmromenuii (Hosukosa, 1985, 2000;
Novikova el ai, 1988; 2001), rumpomopdHbie NaHmLAPTHI CYHIM B CBOEM pPa3BUTUH MPHU
HaIpaBJICHHOM COKpPAIIEHUH BJIaro00ECIeUYCHHOCTH MPOXOIAT TPH OCHOBHBIC CTaUH. DTU CTaIuH
00yCTIOBIICHBI HE TOJIBKO COKpAIlleHHEeM, HO U CMEHOW MCTOYHMKOB yBIIA)KHEHUs. Tak, HadaibHas
rugpoMopdHas CTamus pa3BUTHs JIaHAMIA(QTOB XapakTepu3yeTcs OJU3KO 3ajleTalolliMH K
MOBEPXHOCTH  TMOJ3EMHBIMH  BOJAMH, JIOTIOJNHSIONIMMH  OOIee TIOCTYIUIGHHE BJArd C
atMocepHbiMu ocankamu. [lomyruapomopdHas cTagus OTIMYAETCS IIOMHMO aTMOC(epHOro
YBIIQXHEHUS, JIOTIOJIHUTEIFHBIM BOJHBIM TIMTAaHHEM 3a CYeT Ooyiee TIIyOOKO 3aJleraronux
MOJ3eMHBIX Boj. Ha 3akmounrtensHOl — aBTOMOp(HOW cTaanu JaHgmadThl 00ecIeYeHbl TOJIBKO
BJIAroil aTMOC(EpPHBIX 0canKoB. HecKoIbKO yCIIOBHO OBUIO MPHUHATO, YTO TEM WJIM MHBIM CTaJHSIM
pa3BuTHS JaHImAadTa COOTBETCTBYIOT T€ WJIHM MIIUIE MHTEPBAIbl INIyOWHBI 3ajieraHusi (YHTOBBIX
BOJI:

I'unpomopdHuast ctaaus — ypoBeHb TPYHTOBBIX BOJ pacmonaraetcs Ha riryoune ot 0 o 1.5 m,
BO3MOJKHBI TIEPUOJUYECKHE KPATKOBPEMEHHBIE CHIDKCHHS, KOTJA JOCTHUTAeTCS MaKCHMAallbHBIC
TIIyOUHBI — 710 3 M.

[Momyrunpomop¢Has craaus — YpOBEHb TPYHTOBBIX BOJ 3 - 5 M.

ABToMOp(Has cTanus — ypoBeHb (YHTOBBIX BoJ Ooinee 5 M. ABTomMopdHas cragusi — 3TO
30HaJbHBIC W KBa3W3OHaNbHbIC (d7aduuecknue — HE TOJNBKO Ha CYTIIMHHCTBIX OTJIOXKCHHSIX,
30HAJIBHBIC) COCTOSHUS JaHAMABTOB, ITyOuHa 3aneranusi QYHTOBBIX BOJ B KOTOPBIX 4acTo Oojee
10 m.

B mpormecce omycTeIHUBaHMS KaXIbld BUA JaHAMIAadTa pa3BUBAECTCS CBOMM IyTeM, T.K. Ha
KaXJI0H CTaJWy pPa3BUTUS B JIOTIOJIHEHHE K OCHOBHOMY (DakTOpy IMHAMHKH — WM3MEHEHHUIO
YBIIQ)KHEHHSI B 3aBUCHMOCTH OT CJIaralolIuX JAaHIAPT MOBEPXHOCTHBIX OTIIOKEHUH, TPOSBIISIOTCS
T€ WIM WHBIE OHK30TE€HHBIE TIpouecchl M (opMupyeTCcsl ONpeAeTeHHbI BHIOBOH COCTaB
pacTUTeNbHBIX coobIecTs (Tabir.1).

APUOHBLIE SKOCUCTEMbI, 2003, Tom 9, Ne 18
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8 HOBUKOBA, AIIbAKOBA

B cBsi3u ¢ TeM, 4TO B3aUMOCBSI3H MEXIY PACTUTEIHHOCTHIO M OCTAIILHBIMA KOMIIOHEHTaMHU B
KKJOM KOHKPETHOM JaHAmadTe TO0CTaTOYHO TECHBIE, pACTHTEIbHBIC COOOIIECTBA W JaXe
OTIENbHBIC BHUJBl PACTEHUH OBUIM HWCIOJIB30BAHBI B Ka4eCTBE WHAMKATOPOB CTAaIUN DPa3BUTHS
nmangmadTa B IMpolecce OomycThiHMBaHUs  (Ta0n.l). Takumu WHAMKAaTOpaMH HavajdbHBIX (a3
aBTOMOP(GHOTO  Pa3BUTHS  CIY)KWIO  TIOSBJICHWE  IYCTHIHHBIX  BHJOB —  TEPEeCKeHa
(Krasheninnikovia ceratoides) u wurnereka (Anabasis aphylla), uepnoro cakcayna (Haloxylon
aphyllum). B nacrosimee BpeMst OHM aKTHBHO 3aBOEBBIBAIOT MO3UIIUH B IPUMOPCKOM YaCTH JACITbTHI
B JTaHmadTax IpUpycIOBBIX BaJIOB.

@OU3HOHOMUYHOCTh PACTHTEIBHOTO MOKpPOBA M O0pa3yeMble UM IIBETOBbIE OTTCHKH Ha
CHUHTE3MPOBAaHHBIX I[BETHBIX H300paKEHUSAX, MOJYUYEHHBIX [0 MaTephallaM MHOT'O30HAILHOU
(MyJIBTUCTIEKTPAIbHOM)  KOCMHYECKOHW  CBhEMKH, OO0ECIEYHMI0  JOCTATOYHO  JOCTOBEPHOE
JemupprUpoOBaHUE UCTIOIB3yEMOM TUCTAHIIMOHHOW HH(POPMAIIUH.

B cBsi3u ¢ TeM, 9TO BOJHBIN (aKTOp SBISETCS BEAYIINM B THHAMUKE JaHAMIAPTOB MPUMOPCKON
9YacTH JeIbThl AMyJapbi U 00COXIIET0 THA APalIbCKOTO MOPSI, IPEABAPUTEILHO OBUIH BBITIOJTHEHBI
paboThI 10 U3YYCHHUIO M3MEHEHHS BJIaroo0ecrieueHHOCTH TeppuTopuu 3a meproya ¢ 1991 mo 2000
IT., — HAMCUEHHBIH CPOK U M3YYCHHUS M KapTorpadupoBaHHsS W3MEHEHHH MPOCTPAHCTBEHHOU
CTPYKTYpbl W BHYTPEHHUX MpoleccoB B nanamadtax. J[us 3toro ObUIM MpoaHATW3HPOBAHBIL
KOJIeOaHHsI BETUYMHBI aTMOC(EPHBIX OCAIKOB M TeMIeparyphl (Kak CpeHEMECSIHbIC 3HAYCHUS 32
rojl, TaK U B T€YCHHUE BETCTAIIMOHHOTO IMEPUOJIA), BEIWYMHBI MMPUTOKA PEYHOU BOJBI K JCIBTE U
KOHEUHBIM THAPOJIOTHYECKUM IOCTaM; M3MEHEHHUE MUHEpAIM3allii BOJIbl B PeKe W Bojoemax. B
pe3ysbTare aHaJIM3a MOJYICHHBIX IPpaUKOB, XapaKTePU3YIOIIMX COOTHOMICHUE dTUX MOKa3aTeeH
BO BPEMEHHOM acreKTe, ObLIN BbIAEICHBI 'MHOTOBOJHBIE" U "'MallOBOJHBIE" TO/IBI. ITO TO3BOIUIO
MPAaBWIBHO TMOJ00PaTh HCXOAHYI KOCMHUYECKYI0 HMH(POPMAIUMI0 M JaHHBIC pPa3HOTOJUYHBIX
HA3eMHBIX MCCIICIOBAHUN IS TMOCIICAYIONICTO H3YUCHHS H3MEHEHUS TIOBEPXHOCTHOTO OOBOTHCHUS
TeppuTOopuu 10 rojgamM. OCHOBHYIO I TAKOTO HCCIIEAOBAHUS COCTABIISIO BBISBICHUE YYaCTKOB,
HUMEIOIIHX JTHOO MOCTOSIHHOE, JTHOO Mepuoguueckoe (Kak B TCUCHHE TO/Ia, TaK M 32 BECh M3y4aeMBblii
nepuoa) 3anuBaHue. JIONMOJHHWTENBHO BBIABSUIUCH YYAaCTKA TEPPUTOPHUH, HCIBITHIBAIOIINE
MOCTOSIHHOE WJIH TIEPUOINYECKOE MOATOIICHHE OJIU3KO 3aJICTal0IUMK I'PYHTOBBIMHU BOJJAMH.

IIoMHMO OTKpBITOM BOJHOM IOBEPXHOCTH M PACTUTEIBHOTO IOKPOBA HEMOCPEICTBEHHO B
pUCYHKE ¥ IIBETOBOH ramMme HW300paKCHUS HAXOISIT OTPAKEHUE CTAJWU PA3BUTHUS TaKUX
9K30TCHHBIX IPOIECCOB, KaK DOJOBBICE M COJIOHYAKOBBIC. DTO TO3BOJIMJIO OMPEACIATh HX IO
MPSIMBIM JCIU(GPOBOYHBIM MpU3HAKaM. Takue mporecchl, Kak cydosus, akKkyMyJIsius ajuTioBHS,
— ONpPENEISUTHCH JIUIIb M0 KOCBEHHBIM MPH3HAKaM, IO TeM JaHamadTaM, B KOTOPBIX OHU MOTYT
nposiBUTHCS. [1ONTBEpIKACHUE Pa3BUTHSI ITHX MPOIIECCOB MOTPEOOBANIO CHEIUATBHBIX HATYPHBIX
o0cneoBaHui.

OOBEKTHUBHYIO UH(POPMALIUIO O JUHAMUKE JIAHAMAPTOB HA UCCIEAYEMON TEPPUTOPHH JCTbTHI
U 00coXImeld YacTH MOPCKOTO JHA 3a H3y4aeMbId IEPHOJ, TMOJITBEPKIAIONIYI0 IOJyYCHHBIC
pe3yJIbTaThI 10 MaTepUanaM KOCMHYECKOW ChEMKH, J1aJI0 U3yUeHHE U3MEHEHHS TJTyOUHBI 3aJIeTaHHsI
Y MUHEPAJTU3alli{ TIO0I3EMHBIX BOJI TI0 JAHHBIM B CETH THIPOTCOIOTHYECKUX CKBOKUH. IMEHHO 3TH
JIAHHBIC TTO3BOJIMIIA MOJITBEPIUTH MO3UIMH TOTO MJIM HWHOTO JIaHAMA(Ta B OOIICH TUHAMHYECKOU
CHCTEME TePPUTOPHH, TIPEACTABICHHON B BUIe OJIOKOBO# cxeMbl (Tadi. 2).

Takum 00pa3oM, METOJMKA W3YYCHHUS IUHAMHKH JIAHAMAPTOB M WX KapTorpadupoBaHue
OCHOBBIBIMCH Ha CPABHCHHUH COJICP)KAHUS JTaHAMA(THRIX KOHTYPOB Ha CXeMax JAemu(pUpoBaHuUs
CHHMKOB pa3HbIX jer. Kapra pauHamMuku — JaHAmMAapTOB  MPUMOPCKOM dYacTH AMylapbu
paspabarbiBayiach Uil  TPEJICTABJICHHS B JBYX BHIAaX: B DJIEKTPOHHOM — B BHJIE OTJCIBHBIX
cioeB M Ha TBepAoM (OyMakHOM) HOCHTene. B 3IEKTPOHHOM BapHaHTEe KapThl KaKaas
XapaKTePUCTHKA JUHAMUKH JaHAmadTa MoJyduia OTOOpaKEHUE B BUJIC CAMOCTOSTEIBHBIX CIIOCB:

— H3MeHeHne THHAMUYECKUX MO3MIK# JaHaadTOB 3a M3y4eHHbIH nmeproa Bpemenu (¢ 1991
no 2000 rr.) kak MU3MEHEHUE B CHUCTEME MX ECTECTBCHHOI'O Pa3BHTHUS. aKBAIbHBIN Janmmadr =>
cy0aspalibHOE pa3BUTHE: THAPOMOPQHAS CTaIUs => MOIYTHIAPOMOpQHAs CTaaus
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=> aBToMop(dHas cTaaus => 30HaJbHBIC JIAaH A THI,

Xapakrep pa3BuTus JaHamadra: cTaOWiIbHO M HecTaOMiIbHO pa3BuBarommecs. Ilociennue
MOJIpa3/IeieHbl B 3aBUCHMOCTH OT TPEHIA Ha. CTpeMsiuecs K CTaOMIbHOCTH, HMEIOIIHNe
TEHACHIIMIO K JeCTaOWIM3allii, pPa3BUBAIOIIMECS B PEKUME NEPEMEHHOTO YBIAKHEHUS —
¢nykryupyromue. Oco00 BbIIENEHBI JIAHAMAPTH C OYaroBbIM YBJIOKHECHHEM B pe3yJbTare
pasrpy3Ku MOJA3EMHBIX BOJ;

JIOMUHHPYIOIIUE SK30T€HHBIE MPOIECCH KaK MOoKa3aTesn (popM MpOSIBIICHHUS HA JAHHOM dTare
pa3BUTHUSA TaHIIIAPTOB;

DKOJIOTUYECKH OIaCHBIC YYAaCTKH, TI€ CTaAus Pa3BUTHA WJIM KOHIEHTPAIMS SK30TCHHBIX
MPOIIECCOB MPECTABIISIOT YTPO3Y XO3SHCTBEHHOW JCATEIBHOCTH WU 3JI0POBBIO HACEIICHUSI.

B rtabmmme 2 mnpuBeAcHBI NPHUHIUIUAIBHBIC HAMPABICHUS pa3BUTHS JaHAMA(TOB B
NPUMOPCKOM 4YacTh JAeidbThl AMyaappb W Ha oOcoxmieM jgHe Mops. K cTaOuiIbHBIM
nanamadTaM OTHeCeHBl JaBe rpymmbl. OmHa 00pa3oBaHa 30HAIBHBIMHU JIAHIMIAPTAMH TUIATO H
OCTAHIIOBBIX BO3BBIIICHHOCTEH; BTOpas — aKBaJbHBIMH JIaHAMIAPTaMHU BOJOEMOB. Pa3Buthe
JaHAMAPTOB MEPBOM TPYNIBI MPOTEKAST IO BIMSHUEM 30HAIBHBIX KIMMATHUYECKHX YCJIOBHIA;
JUIE BTOPOH — CTaOWJIBHOCTh OOECIICUYMBACTCS HMCKYCCTBCHHBIM OOBOJHEHHEM U JIaXe B
MaJIOBOIHBIC TOBI TAM COXPAHSIETCS CJIOH BOJIBL.,

Hecrabunphble  maHmmadThl  MOApa3feiicHbl HA  HANpaBICHHO  pa3BUBAIOUIMECS U
daykryanuonnbie. [lepBble MCHBITHIBAIOT MOCTOSHHOE COKPAIICHHWE YBIAKHEHHOCTH B CBSI3H CO
CHIDKEHHEM T'PYHTOBBIX BOJI, KCEPO(DUTHU3AIMIO TIOYB M PACTUTEILHOCTH. BTOphIE 0OBOAHSIOTCS B
T'OJTBI TTOBBINICHHOW BOJHOCTH M UCIIBITBIBAIOT HEJOCTATOK BIIATH B TOJIBI MAJIOW BOJAHOCTH.

Pa3BuTHe HecTaOWIBHBIX JaHIIIAPTOB MOXKET UATH JHOO B CTOPOHY CTaOWIM3aluu, U600,
HaoOoOpoT, — Jectabwimzanuu. B rpynmy nanHamadToB, pa3BUBAIOIIUXCA B HAIpPaBICHUU
JeCTaOMIN3aIK, OTHECEHBI MPHUPYCIOBBIC BaJbl KPYMHBIX NpoTok Kumuak m Kynsgapeu. Onu
JIABHO BCTYINWJIM B 3Tall TUAPOMOP(HOTO pa3BUTHs: TPYHTOBBIC BObI 3aieratt riayoke 5(10) wm,
MOYBBI CIIA00Pa3BUTHIC TAKBIPOBUAHBIC. B HacTosInee Bpemsi 3/eCh HAYMHACTCS 3apacTaHHe
MyCTBIHHBIMA BHJIaMH, B CBSI3M C YE€M IPOHWCXOJIUT BO3PACTaHWE NPOCKTUBHOTO TOKPBHITHS
PaCTUTEIILHOCTHU | MOBBIIICHUE MPOYKTUBHOCTH.

I'pynma ngecTaOumu3upyomuxcst JaHAmadToOM HWMEET pachpocTpaHeHHe Mma 00coXIieM
MopckoM aHe. /s HUX 3a mocienHee ACCATUICTHE ObUIO XapaKTEPHO HANPABICHHOE CHIKCHHE
YPOBHSI TPYHTOBBIX BOJ, CWJIBHOE WCCYIICHHE IMOBEPXHOCTHBIX TOPH3OHTOB, YTO OOYCJIOBHIIO
pasBuTHE ACQIAIUN MECUYAHBIX OTIOKEHHH W COJICHAKOIUICHHS. DTH MPOIECCHl U MPUBOIAT K
NeCTaOMITN3AIUHU TIPUPOTHOU CPEIIBI.

Jlpyrue mporeccbl — cypdo3us, aKKyMyJSIMs aUTIOBUS, ONPEACISUICh 10 KOCBEHHBIM
npu3HakaM B TeX JaHamadTax, K KOTOPBIM OHHU MPHYPOUYCHBL. DTa MPUYPOUYCHHOCTH ObLIA
BBISIBJICHA B IMPOIIECCE TOJEBBIX pa0dOT. OCHOBHOW MyTh W3YyYCHUS TUHAMUKH JIAHAMAPTOB U HX
KapTorpagupoBaHusi 0a3upoOBAJICS HA CPABHCHHH JAHAMA(THBIX KOHTYPOB Ha CHHUMKAX Pa3HBIX
JIeT, HO CXOJHBIX 10 YCJIOBHSM OOBOIHEHHOCTH. DK30T€HHBIC MPOIECCHI, HMCIONINE Pa3BUTHE HA
M3y4aeMOl TEPPHUTOPHH, TMONYYWIA OTOOpaKCHHE KaK CaMOCTOSTEIbHAS XapaKTePUCTHKA
COBPEMEHHBIX TUHAMUYECKHX MPOIECCOB B JIaHAmMAdTaX B BUAEC CAMOCTOSTEIBLHOTrO cios K Kapre.
CTpyKTypa TpOIIECCOB JIETEHABI K STOMY CJIOK OTOOpakeHa B Ta0mmie 3. DKOJIOTHYECKas
OTACHOCTh TEPPUTOPHH OIICHUBAIACH IO HATIPABJICHUIO U CTCTICHH Pa3BUTHS TAaKUX JECTPYKTUBHBIX
9K30TCHHBIX TPOIECCOB, KaK 30JIOBBI M COJOHYAKOBBIA, 0A3UPysCh HA JAHHBIX 00 MX CTCIICHH
pa3BuTHs, yka3zaHHbIX B TaOnuie 4. OOckIxaromiee JHO SIBIISICTCS MOCTABIIMKOM MEIIKO3eMa |
coJieH, BBIHOCUMBIX BETPOM Ha MPHUJICTAIONIUE TCPPUTOPHH, B TOM YUCIIC U HA TEPPUTOPHIO JCIHTHL.
Haubosiee onacHBIMH B OTHOIICHUH MPOTPECCUPYIOMIETO 3aCOJICHHSI HAMH OIICHEHBI TEPPUTOPUU C
3aJleTaHleM TPYHTOBBIX BOJ M MOPCKOW BepXOBOJAKH Ha TiyomHe 0 — 3 M B CBSI3M C T€M, UYTO
UMEHHO 37IeCh MPOUCXOJUT AKTUBHOE HAKOIUICHHE COJICH Ha MOBEPXHOCTH IOYBBI, YTO B CBOIO
ouepelb MPEMATCTBYET MX 3apPACTaHUIO0 PACTUTEIBHOCTHIO U CO3JIAET YCIIOBUS ISl TTOCIEAYOIIETO
BBIHOCA BO BpEMsi

APUOHBLIE SKOCUCTEMbI, 2003, Tom 9, Ne 18
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MIBUTBHBIX OYPb.

ITo moacueram . I1. I'epacumoBa u ap. (1967) na ruromamu, odocoxmrerd k 1990 r. HakomieHue
coueii coctaBut 2.4 MitH. TOHH B 101, a K 2000 r. — okoo 4.1 muH.T B rof. Tepputopust MOPCKOTO
nHa, ooHaxkuBiascsa B nepuoa 1990 -2000 rr. mo mporHo3y yueHbIX NMpH3HaBajlach Kak Haubosee
oracHas B MlaHe (JOPMHUPOBAHUS 3JIOCTHBIX arpeCCUBHBIX COJIOHYAKOB U CI1a00H BO3MOMKHOCTH MX
JaJbHEHIIEN IPUPOIHON MeIUOopaluu. OTU TEPPUTOPUN MOPCKOTO JTHA, PACIIOJIararoliuecs MEexKIy
M30JMHUAMH, GuKcupyromumu nojoxxerne oeperoBoit manu 1990 u 2000 rr. oTHeCeHB HaMU K
HKOJIOTUYECKU HanOoJiee OMacHbIM.

HaubGonee »5komormyeckd OMacHbBIMM TPU3HAHBI IpoLEcChl (OPMUPOBAHUS MAaCCHUBOB
MOJIBIKHBIX TIECKOB M PA3BUTHS BTOPUYHOTO 3aCOJICHHUS.

IIpu 3armyOneHUM TPYHTOBBIX BOJ 00JACTh KAIWJUISIPHOI'O HAKOIUIEHUS COJIEH MEepeMelaeTcs
BO BHYTPEHHHE TOPH30HTHI MOuYBHL. [lo 3TOl mpuumHe maHmmadThl, OIS KOTOPHIX XapaKTEepPHO
3ajieraHie TPYHTOBBIX BOJ] B H3y4YaeMblil IIEPHO BpEMEHH Ha TIIyOHHE OT 3 10 5 M OTMEUYESHBI HAMHU
KaK TMOTEHIIMAIBHO OMACHBIE, MOCKOIbKY MHUHEpATH3aIis OJ3eMHBIX BOJ 37iech cocTaniseT 47 -90
r/n. K 3Toif kKaTeropuu OTHECEHBI TEPPUTOPHH MOPCKOTO JHA, PAcCIoararoluecs Mex Iy OeperoBoit
auaue 60 -x romoB u nuHueil Oepera 1990 rr., Ha KOTOpPBIX HE MPOCIEKHUBACTCS BIHSHHE
MOBEPXHOCTHBIX BOJI, MOCTYTAIONINX U3 JICTBTHI.

[Iporeccel 3acoyieHnss HA HEOCBOSHHOW TEPPUTOPHUH AENbTHl UMEIOT OTPAaHUYECHHOE Pa3BUTHUE
Ha TIEPUOIUYECKH OOBOJHIEMBIX YYacTKax H IO OKpawmHaM o3ep. B cBsi3m ¢ TeMm, 4ro 3Tam
00CBhIXaHUs JIENbTHI MPOIIEI, TPYHTOBBIE BOJBI Ha OOJbIICH YaCTH TEPPUTOPUU 3arTyOMIINCh HIDKE
5 M, 3TH TpOIECcCH JIOKAIBHOTO 3aCOJCHHS HE TMPEICTABISIOT CEPbE3HOM SKOJIOTHYECKOU
omacHocTH. [Ipoliecchl 3acofieHus OTMEUAIOTCS B OpOIIaeMOil 30HE KaK Ha MacCuBax, Tak M Ha
WHTPAMACCHUBHBIX 30HAX Pa3TPy3KH IMOA3EMHBIX BOJ, T1ie (OPMHUPYIOTCS 3JI0CTHBIE COTIOHYAKH. DTH
YYaCTKH MPECTABIAIOT CEPhE3HYI0 IKOJOTUYECKYIO OMIACHOCTH AJISi OPOIIAeMON 30HBI M TOTYYUIH
oTpaxkeHue Ha kaprte. Mx aemmdpoBouHble npu3Haku (OTCYTCTBUE PUCYHKA HApPE3KH TouieH, Oosee
TEeMHBIH (DOTOTOH, TMOJIOKEHHE BHYTPU 0a3Mca, JJAOJHHOOOpa3HbIE OYCPTAHHUS) TO3BOJISIOT
HETIOCPEICTBEHHO Paclo3HaBaTh HA MaTepHaIax AMCTAHIMOHHOTO 30HIUPOBAHUS.

D0JI0BbIE MPOLIECCHI TAKXKE B HACTOSIIEE BpeMs MOIYUUIIH HIUPOKOE Pa3BUTHE HA TEPPUTOPUU
MOPCKOTO JTHa B CBSI3W CO CJIA0OM HMX 3aKPEIICHHOCTHIO PACTUTEIHHOCThIO. OHM HAYMHAIOTCS C
MOSIBJICHUST SIYCHCTOrO penbeda (A3B BBIAYBaHHMS) Ha Yy4yacTKaX, CIOXEHHBIX MECYAHBIMU -
CYIIECYaHBIMH OTJIOKCHUSMHU M TOHKOTO IUIAIa HABESHBIX TIECKOB HA MOBEPXHOCTH COJOHYAKOB
WJIM TJIMHUCTBIX U CYTJIMHUCTBIX oBepxHOcTel. [Ipu 3arnyOneHun rpyHTOBBIX BOJ UAYT MPOLIECCHI
nepeBeBaHus. B HacTtosmiee BpeMs OHHM OXBAaTHJIM BCIO TEPPUTOPHIO OOCOXIIETro IHA. OTH
MPOLIECCHl OCOOCHHO AaKTUBU3HMPYIOTCS B TEIUIOE BpeMs TOJa W XOpOIIO pACHO3HAIOTCS Ha
MaTepualiaX JUCTAHIMOHHOTO 30HAWPOBAHUS 10 TOMOTCHHOMY BYaJ€BOMY H300paXKEHHIO,
UMEIOIEMY pPa3NUyHblii (OTOTOH HA CHHTE3UPOBAHHBIX CHUMKAaX. AKTHBHO JIEHCTBYIOIIMM
MCTOYHUKOM TIOCTYIUICHHUSI TIECUAHOTO MaTepHaja SIBIJIUCH PEIMKTOBBIE JAaHAMAPTHI OeperoBhIX
BajioB Mops 1960 -x romoB. Ilo cHMMKam TpoCieKUBAIOTCA OONACTH HaBEBaHUS TMECKa U Ha
TEPPUTOPUIO JIENbTHl W HAJABUTAaHHME HA MOPCKOE JHO. OTH JaHMMA(TH TPEACTABISIOT
9KOJIOTHUYECKYIO OMACHOCTh KaK MCTOYHHMKHU MaTepHalia Ajisl MbUIbHBIX Oyph M oTMedeHbl Ha KapTte
Pa3BUTHSI SKOJIOTUYECKH OTTACHBIX MTPOIECCOB.

Ha mopckoMm aHe aKTHBH3aIMs D0JI0BBIX IMPOLIECCOB CIOCOOCTBYET aKKyMYJSALMU TIECKa U
(hOpMHUPOBAHHIO TIOABIKHBIX MAaCCHBOB pPa3poO3HEHHBIX OapXaHOB, OapXaHHBIX LEMEH W 3aTeM —
OTHOCHTEJIHO CTAOMIIBHBIX MaCCHBOB 0010 MoIIHOCTH (10 5 —10 M BBICOTOM). DTH MacCHUBBI
MPEJCTABISIOT OCOOYI0 OIACHOCTh, T.K. SIBIISIIOTCS TOCTOSTHHBIM HCTOYHHKOM MaTtepuaia IJis
MepeBeBaHUS U MBUIBHBIX OYpPh, OHH MPEMATCTBYIOT MEPEABIKEHUIO YEJIOBEeKa, TPYAHO MOAAAI0TCS
3aKpEIUICHUIO  pacTHTENbHOCTHIO. IlodToMy maHmmadThl, Ha  KOTOPBIX  IPENCTAaBIICHBI
MPENUIECTBYIOIINE  CTaIuU Pa3pO3HEHHBIX 0apXaHOB, TAKXKE MPEICTABIAIOIINX SKOJIOTHUECKYIO
OMAacCHOCTh, OTMEUYEHbl HAMH B KadeCTBE OIMACHBIX. OTH YYaCTKH BBISIBUTH 110 TIPSMBIM
nemu(poBOYHBIM MPU3HAKAM Ha MCTOJIH30BAaHHBIX HAMHM MaTepHaiaxX ObLJIO CIOXKHO M B Ka4eCTBE
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JIOTIOJTHUTEIPHOTO HCIOJIh30BAUCh TAaKWE NPU3HAKM, KaK JIMTOJIOTHS JaHMadToB, TIyOHHA
3AJICTAHUA TPYHTOBBIX BOJ, IIPOCKTUBHOC IMMOKPBITUC PACTUTCIIbHOCTH.

Takum oOpazom Jserenaa k cioro Kaprtel "Pa3BuTHe S5KOIOTHYECKH OMACHBIX MPOIECCOB” yunia
BHJI, PECTABICHHBIN B TabmuIe 4.

Tabauna 4. OrieHKa dKOJIOTHYESCKONW OTIACHOCTH Pa3BUTHUS JCCTPYKTUBHBIX SK30TCHHBIX ITPOIIECCOB B
nmanmmadTax. Table 4. An assessment of ecological menace created by the development of destructive
exogenous processes in landscapes.

Nunexc CreneHs OMMacHOCTH [Mpumeuanuie

0 OTCYTCTBHE OMACHOCTH Pa3BUTHS B 03epax omacHOCTh HAKOIUIEHHS TIECTUIIM/IOB

9PO3UOHHBIX MPOIIECCOB U TSDKEJTBIX METAJLIOB U3 BOJI KOJUICKTOPHO -
JIPEHAKHOTO CTOKA

1 crnabast OMaCHOCTh Pa3BUTHS 3aCOJICHUS U B nanmmadrax, mepuoanvdecku 00BOIHACMbIX
nedismn MTOBEPXHOCTHBLIMH PEYHBIMU BOJIAMU

2 yMepeHHas 0MacHOCTh HAKOTIICHHUS couiell Ha | B manamadtax 06CoXIero MOpeKkoro aHa, B
MTOBEPXHOCTH TIOYBHI M [IEPEBEBAHMUS TIECKOB | IENIbTaX MPOPHIBA M OTAKBIPHBAIOIIHXCSI
[0 TIOBEPXHOCTH COJIOHYAKOB M CYTJIMHKUC - | COJIOHYAKOB
TBIM TOBEPXHOCTSIM, pa3BUTHSA Cydo3un

3 CHIIbHASI OTTACHOCTD D0JIOBOM akKKyMyIsiiuu | PopMHUpOBaHHE 0YaroB COJENbLIEBEIHOCA

MIECKOB U (DOPMUPOBAHUS TTOJABHKHBIX
MacCCHBOB HeE 3aKPEeTJICHHBIX
PaCTUTEIIEHOCTBIO U UX MeMIIAIINN

Puc. Kapra-cxema pa3BUTHS 3KOJOTHYECKH OIACHBIX MpolleccoB Ha Tepputopuu HOxkHorOo Ilpmapanbs.
Astopst H. M. Houkosa, O. A. Ansaskosa. Ucxoausrit macmrad 1:500 000 (srerenma B Tabi. 4).
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ITpu co3pannm GyMaXHOTO BapuaHTa KapThl /1Ba IEPBBIX CJIOS COBMEIIAIOTCA: LIBET U UHJIEKC B
BUjie apabckoi HuGpbl KOHTypaM MPHUCBAWBAIOTCS HA OCHOBAHUU JIETEHJIBI K CJIOI0 HAIPABJICHUS
JVUHAMUKH, a JOINOJIHUTEIbHOE HHJEKCUPOBAaHHE IO CJIOI0 AK30TE€HHBIX IPOLECCOB OTPAXKAET
conyTcTBytomue mpouecchl (puc.). Cioil pa3BUTHS YKOJOTMYECKU OIMACHBIX MPOLECCOB IOIyYaeT
CaMOCTOSITENIEHOE OTOOpaKeHHE.

3AKJIFOYEHUE

Kapra nuHamuku aHAmagTOB NPUMOPCKON 4acTH JeIbThl AMyAapbd U 0OCOXILIEro AHA MOps
3a mepuof ¢ 1991 roga mo 2000 r co3maHa Kak WHBEHTAPH3AIMOHHO -OLIEHOYHAs!, OTpakKarolas
HalpaBICHHOCTh U XapakTep AUHAMUKU JAaHJA(TOB M pa3BUTHE SKOJIOTMYECKH ONACHBIX
MIPOLIECCOB.

[Tpu cozmanmu Kaptel ObuTH MCTIOIB30BaHBI BO3MOKHOCTH [MIC 0TOOpa)keHHS MPOIECCOB U
SIBJICHUH B BUJI€ HECKOJBKUX B3aUMOCBS3aHHBIX CJIOEB, JOMOJIHSIOMUX COAEP)KaHUE OJIUH APYroro
U TIPUEMBI CTPYKTYpUpPOBAHUS JIETEHI K WHBEHTAPU3ALMOHHBIM M OICHOYHBIM KapTaM, KOTOpBIC
MO3BOJISIIOT B JajibHEHIIeM OOJerduTh 3a7adyy MOHUTOPHHIA pa3BUTHs IMPOLECCOB M OLIEHKU
HaNpPaBJICHHOCTH AMHAMUKH JIAHIA(TOB, MIPOBOIUTH aHAIH3 0€3 BBHIIOJHEHHUS JOMOJHUTEIBHBIX
KapTorpaduueckux pador.
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MAPPING OF THE LADSCAPES DYNAMICS OF THE AMUDARYA RIVER DELTA
AND ARAL SEA DRY BOTTOM

© 2003. N. M. Novikova, O. A. Aldyakova

Water Problems Institute Russian Academy of Sciences 119991,
Moscow, 3 Goubkina str.

The map of Landscapes dynamics within downlow of Amudarya River and dry bottom of the Aral
sea from1991 to 2000 was worked out as an invintarization-assessment type. It reflects direction, character
of landscapes dynamics and spreading of ecologically dangerous processes. It was used possibilities of GIS
in reflecting processes and phenomenon in layers, which are linked and add one other with information. The
legends was prepared as systems for easier reflecting data at the tables in vector maps. Such methodology
will help in monitoring of processes in future without additional mapping.
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VJIK 577.486(082)

POJIb ITPUPO/IHBIX U AHTPOIIOI'EHHBIX ®AKTOPOB B
N3MEHEHHWU I'PAHUL APEAJIOB U IMHAMUKE YNCJIEHHOCTH
MJEKOIIUTAIOIIUX U ITULl B CTEITHOM 30HE MEXIYPEUbSI

BOJII'U U YPAJIA B 20 CTOJIETUHN*

© 2003 r. Onapun M.JL', Onapuna O.C.", Tuxonos U.A?, Kopaabckas FO.M.?, Kanpanosa T.A*

YCapamoscxuii punuan Hnemumyma npo6nem sxonozuu u s6omoyuu PAH,
410024 Capamos, ya. Pabouas, 24
2HHcmumym npobnem sxonocuu u 38oaoyuu PAH,
Mockea 117071, Jlenunckuii npocnexm, 33

B nocnennue necartunerus B cremsx Boaro—Ypanbckoro Mexaypeubss HaOnogaercs
pacceneHne  psga  Me30(QWIBHBIX ~ BHJOB ~ MEJIKMX  MJIGKONUTAONMX W [THI W3
Pa3HOTPaBHO—KOBBUIBHO—THUITYAKOBBIX CTENEH B MOJA30HY CYXHX KOBBUIBHO—THITYAKOBBIX CTEIEH.
OAHOBPEMEHHO OTMEUYAETCS COKPALEHUE YMCICHHOCTH M MEPEMEIIEHNUE K 0Ty CEBEPHBIX I'PAHUIL
apeasoB KCepO(UIbHBIX BHJIOB MyCTHIHHO—CTENHOTO U MYCTBIHHOTO KOMIUIEKCOB. DTH IPOLECCHI
ONMCaHbl I PsAAa MIICKONMUTAKOUX WM MNTHL, a TAaKXKE CHAEJIaHA IIONBbITKA BBIACHEHUS POJIH
LMKIMYECKUX HW3MEHEHMH KJIMMara W aHTPONOIeHHbIX (AKTOPOB B JAMHAMUKE CTPYKTYpPHI
YKUBOTHOT'O HACEJICHUS B IIPEEIIaX pacCCMATPUBAEMOU TEPPUTOPUHU.

MATEPUAJI U METOAUKA

B ocHOBy naHHOH paOOTHI TOJIOKEH aHAIW3 JMTEPAaTYPHBIX HCTOYHHKOB U COOCTBEHHBIC
JaHHBIC TTOJICBBIX MCCIICIOBAHUH, IPOBOASIIUXCS aBTopamMu B CapaTtoBckoMm 3aBoinkbe ¢ 1996 T.
DKCHEeIUIMOHHBIE PAabOThl €XKETOJHO OXBAaTHIBAIM ITIEPHOJ C KOHI[A MapTa—Hadaja ampens Mo
koHel, OkTs0ps. Coueramach paboTa Ha MapHIpyTax C MCCICJAOBAHUSMH Ha CTalOHapax,
pacmoJIoKEHHBIX B MOA30HE CyXHX cTened 3aBoibkbs B KpacHomaptuzanckoM, KpacHOKyTCkOM
PoBenckom paitonax CapaToBckoil oOxactu. MapuipyTHbIe MCCIEIOBAHUS MOPOM BBIXOIMIN 32
npenensl CapaToBCKOi 00J1acTH, HO, B OCHOBHOM, BBITIOJHSUIUCH Ha €¢ TeppUTOpHHU (puUc.). YdeTsl
YHUCIEHHOCTH  MEJKAX  MJICKONHMTAIOIUX  MPOBOAMIM  TPAJUIMOHHBIMH  METOIAAMH. )
JIOBYIIKO—HOYEH C MCIOJIb30BAHMEM JAaBWIOK ['epo cO CTaHAApPTHOM NMPHUMAHKOM M DKCIIO3HUIUEN
auHUE 10 Tpex cyTok (Hakomieno 14550 noByrko-Houeit); 6) TOBUMX KAHABOK: MCIOJIb30BAIUCH
KaHaBKH 25-METpPOBOW JJIMHBI C 2 HWIMHIPaMH B 5M OT KOHIIOB KaHaBKH (HaKkoruieHo 3756
KaHAaBKO—CYTOK); B) KOHYCOB C HaIpaBJISIOIIUMU J0pokkamu (HakorieHo 1583 koHyco—cyToK); T)
’KUBOJIOBKAMH, PACCTAaBJICHHBIMU B JIMHUHM M Ha IUiomaakax (HakoruieHo 5547 mOBYIIKO—CYTOK).
Bcero no6siTo 6375 Menknx MIIEKONHUTAIONIMX Pa3HBIX BHIOB. Bo Bcex ciydasx MpOU3BOAMIACH
NpUBS3Ka K MECTHOCTH ¢ TOYHOCTBIO 10 100M, ¢ mcmomb3oBaHHMEM TOMOTpaUYEcKOil OCHOBEHI
macmrada 1:100000, BBIDOTHANMCHE Te00OTAHWYECKUE OIMCAHUS MECTOOOUTAHWHI >KUBOTHBIX.
Hcnons30Baiuch CleayoIe METOIbI Y4eToB NTHIl: KapTorpaduueckuit (Tomialojc, 1980; Bibby
et al., 1992), Todeunslii ¢ peructpanueii nanpHocTH oOHapyxenus (buo6u u ap., 2000), npocras
perucTpanysi peJKo BCTPEUYAIOIIUXCS BHUAOB C TeorpaMuecKod MPHUBS3KOH Ha MECTHOCTH U K
MECTOOOMTAHUIO BO BpEMSl SKCKYpPCHH M SKCIEAMIMOHHBIX MapmpyToB. Kaprorpaduueckum
METOJIOM YYeThl IPOBEJCHHI Ha 5 muromiagkax oomiei miomanpio B 200ra B THE3M0BOH Mepuo.
TodyeuHbIX YYETOB C TIEPEMEHHON JalbHOCThIO OOHapykeHUs BbimosHeHO 351. OOmas
MPOJIOJKUTEIILHOCT AKCKYPCHIA 3a Bce TobI HaOmoaeHuii mpesbiciiia 5000 gacos.
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Puc. KapTocxeMa pasMCIICHUA MOA30H CTCIMU W YYAaCTKOB CTAallMOHAPHBIX I/ICCJIeI[OBaHI/Iﬁ B CapaTOBCKOM
3aBOIIKEE.

VYcnosueie o6o3nauenusi: CTC - ceBepHas pa3sHOTpaBHO — KOBBUIbHO — THM4akoBas crenb; KOTC — 1oxHas
Pa3HOTPABHO — KOBBUIBHO — THITYAKOBast CTCIIb, CC - CyXad KOBBUIBHO — THUITYAKOBasd CTCIb, IIC -
IMyCTBIHHAA IOJIBIHHO — 3JIaKOBasA KOMIUJICKCHAas CTCIb, W - CTallMOHAPHBIC ITYHKTBI IMOJICBBIX PICCJICZ[OBaHI/Iﬁ;
== - TPAHULIBI IOA30H CTEIIH.

Fig. A map of steppe sub-zones and sites of stationary studies in the Saratov trans-Volga area.

Graphical symbols: CTC — northern motley grass-feather grass-fescue steppe; FOTC — southern motley grass-
feather grass-fescue steppe; CC — dry feather grass-fescue steppe; IIC — desert wormwood-gramineous
complex steppe; m — stationary points of field investigations; == — steppe sub-zone boundaries.

PAMOH UCCJIEJJOBAHUS

Teppuropusi, Ha KOTOPOH MPOBOAMJIOCH HAIIE MCCIIENOBAaHHUE, PACIIONOXKEHA B CTEIHOW 30HE
CapaToOBCKOI0 3aBOJIKbsI B IIpeJieaX ChIpTOBOW paBHUHBI K 10Ty OT peku bomnbmioi Uprus u Bxoaur
B 3aBOJDKCKYIO TNPOBMHIMUIO CYXOCTENHOW 30HBI, IJIsI KOTOPOH XapakTepHbl cyOOopeasibHbIE
YMEPEHHO KOHTHMHEHTAJIbHBIE BOCTOYHO-EBPOIEHCKUE OXKHBIE CTENHbIe JaHAmadTel. ITO
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HU3MEHHBIC aJUIIOBUAJIbHBIE DPABHUHBI, IIOJIOTOBOJHMCTBIEC, IJIOCKME M IOJOTOHAKJIOHHBIE C
MOKPOBOM JIeCCa, JIECCOBHIHBIX CYIJHHKOB, ChipToBbIX ruH (Mcadenko, llnsnaukos, 1989;
JlanamadtHas kapTa..., 1987; Tapacos, 1968; FOro—Bocrok..., 1971).

Kiumar onmceiBaemoro paitona, no naHHeiM KpacHokyTckoih u EpHioBckodt MeTeocTaHLUH,
CyXOil KOHTHHEeHTaNIBHBIH. JleTo 37ech jkapkoe (cpeaHss Temmneparypa urwois - +23-24°C), a 3uma
xonoaHas (cpenHss Temmnepatypa suBaps - muayc 12-13°C). ['og0Boe KOJIMYECTBO OCATKOB OKOJIO
300mMM. OcCHOBHOE HMX KOJIMYECTBO BBINAJAET JIETOM, a MCIAPSIEMOCTb C OTKPBITOH BOJIHOU
MOBEPXHOCTH B 2 — 2,5 pa3za MNPEeBOCXOJMT KOJMYECTBO BBIMANAIOIINUX OCaAKOB. ['0moBoit
KodpuuueHT yBnaxHeHus 1o Beicoukomy-MBanoBy - 0,33-0,50. BeposTHOCTH cyxux u
3acyluIMBLIX JeT — 6onee 60%.

Penwed TeppuTOpHHM ITOBOIBHO OJHOOOpPA3eH W MPEACTaBIEH MOJOTO—BOJHUCTONW PaBHUHOM,
chopMHUpOBaBILIEHCS BCIEICTBUE MOCTENEHHOIO IMepexoja BBICOKMX ChIpTOB B [Ipukacnuiickyio
HU3MEHHOCTh. AOcomoTHbie BbICOTHI HeBeluku (30-80m). IlpeBbilieHne BOJOpa3/eioB Hal
nonuHamMu OajoOK HE3HAuuTeNbHOE, [HUIIA OaloK Bpe3aHbl JHIIb Ha HECKOJIbKO METPOB,
XapaKTepHBI OJIOTHE CKIIOHBI.

B mouBeHHOM MOKpOBE MPeo0sIagaloT 30HATbHBIC KAIlITAHOBbIC, CYTIIMHHUCTHIE U CYIECUYaHbIE
MOYBBI, XapaKTEPHBI COJIOHIIEBATHIE IIOYBBI W COJIOHIIOBBIE KOMIUIEKCHL. JloneBoe yuwactue
30HAIBHBIX, CYTJIMHUCTBIX MTOYB B CyXOCTenHOI 30He [1oBOmKbs cocTaBmsieT 62%, COMOHIIEBATHIX -
24%, cynecuaHbIX U NIeCUYaHBIX aBTOMOP(HBIX TOYB M MECKOB - 6%, JIyroBo-CTEMHBIX MOYB - 5%,
JLTIOBHANIbHBIX 1T0YB - 3% (Cenbckoxo3siiicTBeHHOE. .., 1988).

s obcnemyeMoil TeppUTOpUM XapaKTepHa BBICOKas 3eMileieNibuecKas OCBOCHHOCTH. [lo
opunmanbHeiM  aHHBIM  CapaToOBCKOro OO0JACTHOTO MMHHCTEPCTBA CEIBCKOTO XO3sHCTBA W
MPOJOBOJLCTBUS, a Takke Komwurera 3emenbHbIX pecypcoB mo CapatoBckoi obmactu 3a 2000r.
nmaxoTHbIe 3emMiid 3aHUMar0T 60% obmeid miomaau teppuropuun. M3 aux 20-25% npuxoaurcs Ha
3aleXu U Tmapbl, OKoio 25-27% muiomanu 3aHUMAIOT MPUPOJHBIE MACTOWIA, KOTOpPHIE HWMEIOT
CYLIECTBEHHOE 3HA4YeHHE JUIsl >KUBOTHOBOACTBA, W 1-2% — myroBble ceHokochl. Ha marmine
npeoOiaaT 3epHOBbIC (03UMasi M SPOBas MIICHUIIBI, SPOBOM SYMEHb, MPOCO, O3MMasi POXKb),
KOPMOBBIE KYJIbTYPBI M OJIHOJICTHUE TPaBhI (CyJaHCKas TpaBa). B xo3siicTBaxX MpeICTaBICHO TaKKe
MSCO—MOJIOYHOE CKOTOBOJICTBO U OBLIEBOJICTBO.

B Goranuko-reorpaguueckoM OTHOIICHHM H3ydaeMasi TEPPUTOPHS OTHOCUTCA K THUITYAKOBO-
KOBBIIBHBIM CTEMsIM 3aBOJDKCKO-Kaszaxcranckoit cremuoit npoBuHnmu (EpreHrMHCKO—3aBOIKCKON
MOJIMPOBUHIIMK) B cocTaBe EBpasuatckoii crennoii oonactu (boranuko—reorpadpuyeckoe..., 1979).

Kapra pacrutensHoct eBponeiickoir wactu CCCP  (1979) xapakTtepu3yeT TaHHYIO
TEPPUTOPHUIO KaK CEIbCKOXO3SIMCTBCHHBIC 3eMH (ITAITHU, a TAK)KE 3aJIC)KHU U COUTHIC TIOJIBIHKOBBIE,
POMAITHUKOBO-0CIIOMOIBIHHBIC, OCJIOMOJBIHHBIC MAcTOMINA) Ha MECTe HACTOSIIUX M CYXHX
OeHOpa3HOTPABHBIX THITYAKOBO-KOBBUILHBIX 3aBOJIKCKO-Ka3axcTaHCkux crereit (Stipa lessingiana,
S. capillata, Festuca valesiaca, Tanacetum achilleifolium). 3nece mpencraBieHsl JBa BapHaHTa
CTEIH: a) CCBEPHbBIC CyXHE CTEIHM Ha TEMHOKAIITAHOBBIX MOYBAX, YaCTO B KOMILUICKCE C TUITYAKOBO-
oenononbiaHbiMU  (Artemisia lercheana), THITYakOBO-pOMAIIHUKOBBIMA H  OCIIOMOJIBIHHBIMU
COO0IIECTBAMU HA COJIOHIIAX; 0) I0KHBIE CyXHE CTCNH HAa TEMHOKAIITAHOBBIX COJIOHIIEBATBHIX W
KaIllITAaHOBBIX MTOYBAX C yUYAaCTHEM B KOMIUIEKCE TAKXKE U KCEPOPUTHOPAZHOTPABHO-UEPHOTIOIBIHHBIX
W depHomoJbIHHO-poMainHuKoBeIX — (Artemisia pauciflora, Kochia prostrata, Tanacetum
achilleifolium) coo6iecTB Ha cosoHIIaX.

Ha ¢one »otux cooOmiectB BcTpeyaroTcss (parMeHThl TEeMUICAMMO(QHUTHBIX U pexe
caMMO(MUTHBIX CTeMei. ITO CeIbCKOX03IHCTBEHHbBIC 3eMJIH (MAIIHH, 3aJI€XkH, COUTHIC MacTOuIIa C
rocriogcTBoM Euphorbia seguierana u np.), pacmoiioKeHble Ha MECT€ TeMHUIICAMMOQPHTHBIX
Pa3HOTPABHO-TUITYAKOBO-THIPCOBBIX M THITYaKOBO-THIPCOBBIX (O€IHOPA3HOTPABHBIX) 3aBOJDKCKO-
kazaxcTtanckux creneit (Stipa capillata, Festuca valesiaca, unorna Stipa borystenica, pexe - npyrue
BuIbl KoBbUTEeH, mectamu Agropyron fragile u Cleistogenes squarrosa, remurncamMMoQHIbHOE
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pasHorpaBbe - Euphorbia seguierana, Helichrysum arenarium, Artemisia marschalliana) na
CyneCYaHbIX TCMHOKAIITAHOBLIX M KaIITAHOBBIX IOYBAX, MNPCUMYHICCTBCHHO HaA HAAJTYTOBBIX
Teppacax pek. Pexxe BcTpedaroTcs mcaMMopUTHBIE Pa3HOTPABHO-THITYAKOBO-T1€CYaHOKOBBUTHHBIC U
THUITYaKOBO-IICCUaHOKOBBLIbHBIE cTemu (Stipa borystenica, Festuca beckeri, Agropyron fragile,
remuricaMmmouibHOE 1 icammouibHOE pasHotpasbe (Euphorbia seguierana, Thymus pallasianus,
Achillea micrantha, Artemisia marschalliana) va TémMHO-cepbIX Tieckax, a Takxke OyrpUCTBIC TTeCKH,
Ooee wim MeHee 3apociine ncamModuaamu (Leymus racemosus, Agropyron fragile, Artemisia
arenaria).

Huskoe cTenHoe 3aBO/Kbe W3aBHA CUUTATIOCH OJHOM M3 IVIABHBIX 3€PHOBBIX KHUTHHII CTPAHBI.
OG6 3TOM TOBOPHUT €ro BBICOKAs 3eMJICICIbUCCKash OCBOCHHOCTH, YPE3MEPHBIC AHTPOIIOTCHHBIC
HArpy3Kd Ha CTEMHbIC 3KOCHCTeMbl. OHAKO CEPbE3HBIM MPEMATCTBUEM 3CMJICICITHIO SBIISIOTCS
HETaTHBHBIE TIPUPOIHBIE TIPOLECCH. BEACTBHEM ISl CEIBCKOTO XO3SHUCTBA 3aBOJDKBSI, HMEIOIIETO B
OCHOBHOM 3€PHOBOEC HAIpaBJICHUE, SBISIOTCS OBOJBHO YCTONUYHMBAs CyXOBEHHO—3aCyILIHBasI
rmoroaa, 60}151]12151 MOBTOPACMOCTL CYXHUX BOCTOYHLIX BCTPOB, BbBI3bIBAIONIHNX IIbUIBHBIC 6ypI/I,
MOPTSAMIKX MOCEBBI U OCOOCHHO TYOWTEIBHBIX B MOPY CO3PEBAaHHS ypokas. B 3THX yCIOBHSX
IIaXOTHBIC 3€MJIM HOAaK0T KpaﬁHe HCYCTOﬁqHBBIe U TIOHMKCHHBIC YpOKau, HCPCAKU U COBCEM
Heypoxaitabie roasl (FOro—Bocrok..., 1971).

[To manneiM ['ocymapcTBEHHOro (HAIIMOHAIBHOIO) JOKJIAAa O COCTOSHHU W HUCIIOJIb30BAHUH
3emenb Poccuiickoit  ®enepanmu  ([ocymapcTBeHHsbli..., 1997), pacmaxaHHOCTh CTEITHOMH
TEPPUTOPUU TPEBBIIIACT SKOJIOTUYECKH JIOMYCTHMBbIE TMpPEAEbl, YTO YCHWJIMBAET IPOLECCHI
Jerpajiallid MOYB, YXYJAUIEHUS THUAPOJIIOTMYECKOTO pekrMa BOIAOCOOpPHBIX 0acCeiHOB, CHUXKAET
CIOCOOHOCTh ~ CTEMHBIX JaHIMA()TOB K  CAMOPEryJsIIMM, YMEHbLIAET MPOIYKTUBHOCTH
CEJIbCKOXO3SUCTBEHHBIX yroauil. OnHMM u3 Hambojee HEOJIAromnoJy4HbIX B 3TOM OTHOIICHUU
apisieTcst [T0BOIDKCKUIT SKOHOMUYECKUN palioH, CeTbCKOXO03IWCTBEHHbBIE YTO/Ibs KOTOporo Ha 85%
SIBJISIFOTCS] 9PO3MOHHOOMACHBIMHU U TIO/IBEPIKCHHBIMHU BOIHOM U BETPOBOM 3po3uu (B ToM unciie 28%
U3 HUX YK€ JpoaupoBaHbl). Hambonee 5pO3MOHHOONACHBIMH W 3POTUPYEMBIMHU  SIBISIOTCS
nmaxoTHele yroabs (95% rmiomagu mamEM, B TOM uucie 28% yKe 3pOIUpPOBAHEI).
DPO3MOHHOOIACHBI U ApoaupyemMbl okosnio /0% rmiomanyu MPUPOAHBIX MACTOWIN, B TOM YHCIIE
spoaupoBano 30% mactoui [ToBOMKCKOTr0 SKOHOMHYECKOTO paiioHa.

B memom, sKkomormyeckas CHUTyanusi, CKJIAIBIBAIONIAsACS Ha MCCIEAyeMOH TEPPUTOPHH,
OIICHUBAETCS Kak yMepeHHO ocTpast (Dkonorudeckas..., 1999). CocrossHue MPUPOIHBIX JIEMEHTOB
OKpY’Kalolle cpeabl He OKa3bhlBaeT HETATHMBHOTO BJIMSHUS Ha 3JI0POBbE UEIOBEKA, OJIHAKO,
€CTECTBEHHBIE PECYpPChl TEPPUTOPUHM CYIIECTBEHHO JerpaaupoBaHbl. OCHOBHBIMH HETaTHBHBIMU
(bakTopaMH  SBJISIOTCS: TIOHIDKCHHE €CTECTBCHHOTO IUIOJOPOIMS TO4YB  (IeryMuduKanus),
YCKOpEHHasi 3pO3Hsl I0YB, BTOPHYHOE 3aCOJICHHUE TI0YB, JeTpalalisl MIPUPOTHBIX MACTOMUIII.

K ckazanHOMy crnemyer noGaButh, 4ro Ha pybOexe 80-x—-90-x rr. 20-ro Beka BBUIY
CIIOKUBIIICHCS B HAIIEW CTpaHe TMOJUTHYECKOW W COIUATHbHO—IKOHOMHYECKOW OOCTAaHOBKH
HHTCHCHUBHOCTb AHTPOIIOI'CHHOI'O B03I[CI>’ICTBHSI Ha HaCT6I/IH_IHI:IC U TTaXOTHBIC 3KOCUCTCMBI PC3KO
CHU3WJIACch, U JO HACTOSILEr0 BPEMEHU MPOAOKAET COXPAHATHCS TEHICHIMS K YMEHbBIIECHUIO
AHTPONIOTEHHOM HArpy3ku. B meiaom Ha onuchIBa€MOW TEPPUTOPHUH, MO HALIMM JAHHBIM, IUIOLIAIHA
3aJIeKed pas3aTuyHOro Bo3pacTa cocTaBissioT 40% OT TwiomaaM mMaliHH, TOTOJOBhE KPYITHOTO
poraTtoro ckoTa B OOIIECTBEHHOM CTaje CHHM3WIOCh moutd B 10 pas, Menkoro poraroro ckora -
6osee yem B 30 pa3. PocT MoroyioBest KPyImHOTO POraTOro CKOTa B JIMYHOM MOJICOOHOM XO3SIHCTBE
Oosee yeM B 3 pa3a, HE COU3MEPUM C OOIIUM MAJACHUEM ITOTOJOBbS, IOCKOJIBKY COOTHOIICHUE ITUX
rpymnm ckoTa coctarisuio nmpumepHo 20:1. M3MeHunack CTpyKTypa BhIIAaCaeMOTO CTaja, OBIA B
Halle BpeMsl B CapaTOBCKOM 3aBOJDKbE CTaja PEIKHM >KMBOTHBIM. UaCTHHKH JepKaT Malio OBEIl,
Tak Kak 0ObIYHO MX HE MPUHUMAIOT B CTa/I0 KPYIHOT'O POraToro CKOTa, a MacTu UX UHIUBUAYAJIbHO
PEAKO KTO HUMCECT BO3MOXKXHOCTD. ITocae naacHus ICH Ha HICPCTh OBULI B 06H_ICCTBCHHOM craac
ucYe3u BOOOIIE, M JHIIb B OAHOM XO3SHCTBE M3 JECATH COXPAHWIUCH HEOOJBLINE OTAaphl OT
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HECKOJBKHX COTCH A0 HCECKOJIBKUX TbICAY I'OJIOB. Bce pacuc€Tel OCHOBAHBI HAa HaAOIUX JIMYHBIX
OLCHOYHBIX CBCACHUAX U HC HMCIOT HUYCTO O6HICFO C O(l)HHHaHBHOﬁ CTaTHCTHKOM.

PE3VJIBTATHI 1 OBCYXIEHNE

B smreparype HEOTHOKpAaTHO OOCYKIAJICS BOIPOC O PACCEIICHUU B OIMUCHIBACMOM PETHOHE
peokeBaToro cyciuka (Spermophilus major Pallas) w3 mom3oHBI pa3sHOTPaBHO-KOBBLILHO-
TUIYAKOBBIX cTerner [Ipuupruses B MOA30HBI HacTosimux W cyxux crenei ([enwcos, 1964;
HenncoB u ap., 1990; Epmakos, 1995; Uneun u ap., 1996; Epmaxos, Turos, 2000; Omnapus,
Omnapuna, 2000). B To e Bpems HaOJr0JaJI0Ch CMEIICHHE K IOTY CEBEpHOW TpaHHUIBI apealia
xenroro cycnuka (Spermophilus fulvus Licht.) (Opinos, 1929; Opinos, Kaiizep, 1934; CtporaHosa,
1952, 1954, Jlapuna u np., 1968; Epmakos, 1995; Uneun u np., 1996; Kydepyxk, 1998; OnapuH,
Omapuna, 2000). ITpomecc paccenenus Ha ceBep Mayoro cycauka (Spermophilus pigmaeus Pallas)
moapooHo omucan psmom aBropoB (Epodees, 1930; Kupukos, 1959; dopmoszos, 1959; 1962;
IToro, 1960; Jlenucos, 1964; I'pysmes, 1968; Jlapuna u ap., 1968). 3HayuTeNbHO MEHbIIE
00CyXITaeTCsl CHIDKEHUE €ro YHCICHHOCTH M COKpAIlCHWE TUIOIIAIU apeaia y CEeBEPHBIX T'PAHUIL
pactipoctpanenus Buaa (Bapriasckuit u ap., 1986; Tkauenko u map., 1992; Omnapun, OmapuHa,
2000; Onapun, Omnapuna, Tpodumona, 2001; IIumosa u ap., 2001). O pacceneHun U3 3auprusps B
MOJ30Hy cyxux cteneil moseBorr Mbimm (Apodemus agrarius Pallas) u moseBKH 3KOHOMKH
(Microtus oeconomus Pallas) B nutepaType HHYEro He U3BECTHO. PacmpocTpaHeHue ITUX IPHI3YHOB
B 3aBoinkbe omuckiBaeTcss B pabore H.U. Jlapuuoii ¢ coaBropamu (1968), rae B OTHOIICHUH
MIOJICBOM MBIIIM CKa3aHO, YTO OHA BCTPEYACTCS B CEBEPHBIX CTEISAX 3aWPru3bsi U B MOMMCHHBIX
necax o p. b. Mprus, a 1oxHee 3Toii peku He oOHapyx)eHa. O MoJIeBKe IKOHOMKE ITH )K€ aBTOPBHI,
OCHOBBIBasICh Ha ycTHOM coobmennn ['.A. Konapamkuna u H.B. lllenoteeBa, nuInyT, 4To JaHHBIMA
BuJ oOHapyxeH B 1966r. B mnoiimenHoMm necy p. b. Hprus. B HoBeilmell cBoake Mo
mitekonuTaronum CapatoBckoit obmactu I'.B. Ilnsxtuna ¢ coaBropamu (2001), K coxancHHIO,
HEJIOCTaTOYHO MOJKPETUICHHON COOCTBEHHBIMH ITOJIEBEIMH UCCIICAOBAHUSIMH, O PACIIPOCTPAHCHHUH K
IOTY 3THX TPBI3YHOB HE YIIOMHHAETCS, TAK)KE KaK U 00 U3MCHEHUH TPAHMUIL apeaia Majoro CyCiuKa.
Hawmmu, B utone 2001r. B nienTpe CripTOBOro 3aBOIKBSI HA BOCTOKe KpacHOMapTU3aHCKOTo pailoHa B
6anke Ynmmmxuabii Jlon (51036/ CIII, 49017/ B/I) oTioBIEHBI JBa 3K3EMIUIApA MOJICBOM MBIIIA U
JIBa AK3EMIUISIpa MOJIEBKM 3KOHOMKH. OHA M3 MOJIEBBIX MbIIIEH MOWMaHa Ha CPEIHEBO3PACTHOM
3aJICKU C TOMUHUPOBAHHEM TOJIBIHEH, MOJIOYAs], U KOPHEBUIIHBIX 3JIaKOB B 4 KM K IOTO—BOCTOKY OT
1. [lenuHHBINA, BTOpas - B 2,5 KM OT HETo, K CeBEepo—3arnajy, Ha IUIOTHHE TPyAa ¢ PAaCTHTEIbHOCTHIO
W3 BETEN W JIyTOBBIX 37akoB. OO€ IMOJIEBKM SKOHOMKH IMOHWMaHBI B 2 KM K CEBepoO—3amagy oOT
nocenka LlenuHHBIA B 3apocisgx BeHWYHOW mosbiHM (Artemisia scoparia) mo oboum Oeperam
CIYIICHHOTO TIpYy/a.

Takum 00pa3oM, mosieBasi MBIIIb M MOJIEBKA 3KOHOMKa oOHapyskeHsl Hamu B 100 kM K 1ory oT
OITMCAaHHOM paHee IPaHMIIBl apeasa, B MOI30He CyXHX crenei. Dkcnenunus MacturyTa «Mukpob»,
pabotaBmas B [Ipuuprusse B 80rr., (Otuer..., 1987) He oTMeUaeT 3TH BH/bI IOXKHEE MOMMEHHBIX
necoB b. pruza. Ha ocHOBaHMM NpWBENEHHBIX BBIIIC JAaHHBIX MBI MOXKEM IIPEIINOI0XKUTH, YTO
paccesieHHe 3THX TPBI3yHOB Mpou3onuio B mociennee necsatuinerne 20 Beka. IlomyTHO OBLTO
BBISIBICHO ~ TOBCEMECTHOE  CHMIIATPUYECKOE  pacmpocTpaHeHne B 3aBoibkbe — Microtus
rossiameridionalis u M. arvalis, ycraHoBieHHOE HaMH C HCIOJb30BAHUEM METOIMKH
anekTpodopesa remornoOuHOB. Kpome 3TOro, ¢ mOMOIIBI0 KapHOJIOTHYECKHX METOAUK MOKa3aHO
oOWTaHMe KaKk B MpPEAUPru3be, TaK W B 3auUpru3be HOMHHAHTHOW ¢opmbl Sicista subtilis,
pacIpocTpaHeHue 1Mo BceMy capaToBckomy 3aBoinkbio Crocidura suaveolens u otcyTcTBre Ha 3TOM
tepputopun C. leucodon, mpucyTcTBHE KOTOPOH Ha ONKMCHIBAEMOH TEPPHUTOPHH OUIMOOYHO
YKa3bIBAJIOCH TIEPEYNCIICHHBIMU BBIIIE aBTOPAMHU.

APUOHBLIE SKOCUCTEMbI, 2003, Tom 9, Ne 18



POJIb NMPNPOAOHBLIX N AHTPOIMNOIEHHbBIX PAKTOPOB 21

Kpome paccenenust Me30(pHIBHBIX BHAOB T'PHI3YHOB B MOJI30HBI HACTOSIIMX U CYXHX CTETel
CapaToOBCKOTO 3aBOJIKbsl, HAMHU 3apETHCTPUPOBAHO BCEJICHHME CIOJIa C BOCTOKA W 3amaja psjaa
Me30(MIFHBIX BHJIOB IITHII, TPEXK/IC 3[1€Ch HE OTMEYABIINXCS, 8 TAK)KE COKPAIICHUE YUCICHHOCTH U
WCYE3HOBCHHE HEKOTOPBIX BUIOB OPHUTOKOMILIEKCA KaMIO(GUIOB HACTOSNIMX U CYXHUX CTereu
3aBoinkbs (Omapun u ap., 2001). K mepBeIM U3 HHX CIEAyeT OTHECTH XKEJITOTOJOBYIO TPSICOTY3KY
(Motacilla citreola Pall.), geproronoBoro yekana (Saxicola torquata L.), mpocsuky (Emberiza
calandra L.), ormeuennbix Hamu B 1998-1999rr., a Tarke xemunyto ocsuky (Emberiza bruniceps
Br.), ormeuennyto Brepsoie .b. Bomuanenxkum (1937) B 1928r. B nonuue b. Y3ens B ero HumxHeM
teueHnd. Ha rore 3aBomkbst ee Hanun A.C. ManbueBckuit (1946), JI.I'. lunecman (1955) A.H.
®opmozor (1959). B cmucke NTHI[ capaTOBCKOTO 3aBOJDKBs, coctaBieHHOM HM.A. JleGenesoii
(1968) o nuTepaTypHBIM HCTOYHHKAM U HA OCHOBE COOCTBEHHBIX IKCIIEUIIUOHHBIX HCCIICIOBAHUI
57—-61rr., 3TOT BHI HE MPUBOAUTCSA. B TO ke Bpems, B CTEMHOW YaCcTH CapaTOBCKOTO 3aBOJIKBS
KatacTpouuecku CoKpaTtwiach uuciaeHHocth Mayoro (Calandrella cinerea Gm.), ceporo
(Calandrella rufescens Vieill.), ueproro (Melanocorypha yeltoniensis J.R. Forst.), Oenokpsuioro
(Melanocorypha leucoptera Pall.), crennoro (Melanocorypha calandra L.) »aBopOHKOB, CTEITHOTO
opna (Aquila nipalensis Hodgs.) u nenoro psaa apyrux BuaoB (Omnapun u ap., 2001). O0bscHUTD
OIMCAHHBIC BBIIIEC MPOIECCHI, MPOUCXOISIIINE B CTPYKTYPE HACEICHHUS KUBOTHBIX B 3aBOJIKCKHX
CTEMSAX JCHCTBHEM KaKOW-THOO OJHOM IpyIibl (akTOpoB (MIPUPOIHBIX, THOO aHTPOIOICHHBIX), HE
MPEJCTABISICTCS BO3MOXHBIM. CKOpee BCEro, MMEET MECTO HX CIIOKHOE B3aMMOJICHCTBHE, W B
OJTHUX CIIyYasiX BEIyIIYI0 pPOJIb MTPAIOT CIIOHTAaHHBIC MPHPOJIHBIC TPOIECCH, a AaHTPOIOTCHHBIC
(dakTOpBl OKa3bIBAIOT Ha HUX MOAMDUIUpYIOIIee NeHCTBHE, B JPYTHX CIy4asX OHH MCHSIOTCS
MectamMu. K OCHOBHBIM TpPHUPOAHBIM (hakTopaMm, OOYCIIaBIMBAIOIINM JUHAMUKY >KHBOTHOTO
HACEJICHHsSI TITHIl U MJICKOTIUTAIOIINX CTEIH, CIeyeT OTHECTH IUKIMYCCKIE KOJeOaHus KiTMMarTa u
CBSI3aHHBIC C HUMH HM3MEHEHHS IMPHUPOJHBIX yciIoBHA. K OCHOBHBIM aHTPOMOTEHHBIM (haKTOpam
HAIlIETO BPEMEHM MOXKHO OTHECTH WHAYKIIMIO BOCCTAHOBHUTEIBHBIX CYKIECCHI Ha TMAallHe WU
nacTommax, OOyCIIOBJICHHYIO  pPE3KHM  YMCHBIICHHEM  HWHTECHCHUBHOCTH  XO3SHCTBEHHOM
NESITeIbHOCTH B TOCJCIHEE JIECATHICTHE, a TakKXKe CTPOUTEIbCTBOM  XO3SHCTBEHHOU
uHppactpykTypsl B 70—-80rr. mpomioro cronerus.

[Muknuyeckue koneOaHWsl KIMMaTa W3BECTHBI B HAayKe [IOCTaTOYHO JaBHO. He BmaBasich B
JAJIEKYI0 MCTOPUIO W3MEHCHHUS KJIUMaTa B OTHEIbHBIC T€OJIOTHUSCKHUE ITOXH, MOCKOJIBKY 3TO HE
BXOJIMT B 33Jla4¥ HAaIICH pabOThl, OCTAHOBUMCS KPAaTKO Ha KJIMMATE TOJIOIICHA JUISl TOTO, YTOOBI Ha
puUMepax MPOJAEMOHCTPUPOBATH ATy MHUKJIMYHOCTh. M3BECTHO, YTO KIIMMAT TOJIONEHA MMEN PSJI
MPOTHBOMOJIOXKHBIX TCHIIECHIIMI, YTO €CTECTBEHHO OTPa3HJIOCh B MOJIOKECHUH JaHIIA(THBIX 30H U
Ha cocrtaBe 30HaIbHBIX Owor (Heimranr, 1957; 3ybakos, 1986; Bopsenkosa, 1992). B Hauane
rOJIOICHA — B CYyOapKTUUECKUI TIepro1, HadasImiics okojao 10—12 Teic. met Hazan (Mapkos, 1934;
IautHukoB, 1953; 3yb6akos, 1986), Ha cremHble BOIOpA3ZCibl PACIPOCTPAHHIUCH OEpE30BbIC
neca, W crenHble JaHAmAadTel CBIPTOBOH pPAaBHHHBI 3aBODKBS TOTO BPEMEHH HAINIOMUHAIH
BanagHo—Cubupckyio gecocrens (Hukutun, 1933; 303yauH, 1970). ITosxe, 8—10 Thic. et Ha3az, B
OOopealTbHBIN MEPUO]T TOJOICHA, KOTOPBIA XapaKTePU30BAJICS TEIUIBIM CYXHM KIMMAaTOM, Oepe30BbIe
Jeca Ha TUIAaKOpaxX YCTYMWJIM MECTO 30HaJbHOM CTEMHOW pacTUTeabHOCTH. [lo moiawHaM pek Ha
MECYaHbIX Teppacax B 3TO BpeMsl pacHpoCTpaHsuIuCh cocHoBbie Jieca (Hukutun, 1933). B Hame
BpeMs 9TH Jieca B HmwkHem [1oBOKbE YHHUYTOKECHBI YEJIOBEKOM M COXPAaHWIKCH JIMIIh Ha CEBEPE
npaBoOCpEeXKbsi Ha IMecyaHbIX MenoBbIX cyoOctpatax (Hukurtwn, 1948; Jlenucman, 1958).
[TpucytcrBue ux Ha [IpuepycnaHckux meckax MOATBEPIKIACTCS HAIMYHEM OOpeaTbHbBIX PEITHUKTOB B
OCHHOBBIX Kojikax CaiaToBckoro (/IbsIKOBCKOTO) Jieca, pacioyioKEHHOTO Ha TPaAHHIIE CYXOW CTEIH U
nonynyctbinu (Bunenckuit, 1918; Xynsakos, 1968).

CpenHuii rojiolieH, OKOJIO 5-8 ThIC. JIleT Ha3al, NPUXOAMWJICS HA TEIUIBIA W BIAXKHBIN
aTJIAaHTUYECKUI KJIMMaTU4ecKuil mepuoj. B 310 Bpemst Hab01an0chess MaKCUMaIbHOE pa3BUTHE
nyopas (Huxutun, 1933). Oanako, no ganaeiM JI.I. Jlunecmana (1977), B crenu B 3TO Bpems, B
OTJINYME OT JIECHOM 30HBI, OTMEYAJICS KIMMAT, XapaKTEPHU30BABIIMMNCSA 3aCylLUIMBOCTBIO. B
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cyOOOpeabHBIN KITUMATHYCCKHIA TTEPUO]T TOJIONECHA M3-3a 30HAIBHBIX OCOOCHHOCTEH HMUPKYJISAIAN
aTMocdepbl KJIMMAaT CTEIHOW 30HBI ObUI, BO3MOXKHO, Oojiee BiaxHbIM, ueM ceiiyac (Beperarus,
I'pomoB,1952; Heitmranr, 1957; Munuecman, 1977). CyOGaTnaHTHYECKHE IEpHOJ] TOJIOICHA,
HavaBmmiics okoio 2500 ner Ha3zaa, XapakTepHU30BaJCS MPOXJIATHBIM M BIAXKHBIM KIMMATOM
(3axapos, 1935; bepr, 1950). Oanako, Ha W3MEHCHHE HPHUPOIBI CTEMEH B 3TO BpeMs Hayaia
CKa3bIBAThCS XO3AMCTBEHHAs JACSITENLHOCTH 4YENOBEKa, KOTOpas BHOCHWIIA CYIIECTBEHHBIC
KOPPEKTHBBI B CTPYKTYPY PACTHTEIBHOCTH U skuBOoTHOTO Hacenenus (Komapos, 1951; Kirapk, 1953;
Kupukos, 1959; ®opmo308,1959,1962; JluGepos, 1960; bubukoma, 1967; Ilankun, 1970;
Huuecman, 1977; I'ymunes, 1987, 1989; Nanos, Bacuibes, 1995; Jlemkun, 1997; bormanos,
1999; lunecman, CaBunernkuii, 2000; [Iumosa u ap., 2001).

3aMeTHOE BO3JCHCTBHE Ha TPUPOAY HMEIOT U MEHEE BBIPAKCHHBIC MHOTOBEKOBBIC U
BHYTPHUBEKOBBIC KoOJicOaHHs KiuMaTa. J[TUTeNbHbIC KIMMATHYSCKHE IIMKJIBI, OXBATHIBAIOIIHEC
nepuozpl okoo 2000 sret, onucansl 1eabiM psagom aBtopoB ([IIautHHKOB, 1957; Pybarios, 1964;
Kunn, 1976; XXykos, 1977). BHyTpuBEKOBbIC KOJICOAHUsI KJIMMara HWMCIOT pa3IMYHYIO
JUTUTEIBHOCTh, HO Haubojee BolpakeHbl 11l-methue u 35-netnue (bpukHepoBckue) nukibl. Kak
NpaBWJIO, OHM ACHHXPOHHBI B pa3HbIXx pernoHax W 3oHax ([ypsuu, 1950; Ao6Gpocos, 1962;
IautHUKOB, 1969; [Iunecman, 1977; Cauok, 1985; Kpusenko, 1991; 3o u ap., 1994).

B Hwmwxnewm [ToBoimkbe 3a meprol MHCTpyMEHTaNBHBIX HaOmoaeHui ¢ 1830 roga mo Hacrosiee
BpEeMsi OTMEUYCHO HECKOJIBKO BBIPAKECHHBIX BHYTPUBEKOBBIX ITUKJIOB M3MeHeHU KiuMata (CaxuH,
1993). C nauama 30-x rogoB 20 Beka mo 50-e I'T. 0TMEYaI0Ch 3HAYUTEIILHOE CHIYKEHUE KOJHYECTBA
0caJKoB. B 3TOT ke mepuo/i, B CBSI3U C BHICOKOW MOBTOPSEMOCTBIO XOJIOAHBIX 3UM OTMEUEHa camMasi
HU3Kas CpeJHEroJioBas TeMIleparypa Bo3ayxa. B mepuonm ¢ 60-Xx TOHOB cCpeaHeroioBas
TEMIIEPATypa, B CBSI3U C MOBBIIICHUEM 3UMHHUX TEMIIEpaTyp, ObLIa BBIIIE KIMMATHUYECKONH HOPMBI, B
3TO K€ BpPEeMs MPOHMCXOJMUIIO HAIPABICHHOE YBEJIWYCHHE T'OJIOBBIX CyMM oOcaakoB. B 70-e¢ rojsr
KOJIMYECTBO OCaJIKOB IpeBbIcKiIo HopMy Ha 50-60mMm, a B oTaenbHble rogas! Ha 170-200mm. Cnenyer
OTMETHTH, 4TO 10 gaHHBIM @D.P. 3aiigensman ¢ coaBropamu (1998), meprox ¢ 1986 mo 1995 rr.,
XapaKTepU30BAJICS Ha IOTe CTEMHOM 30HbI Poccun Gomblneli yBIa)kxHEHHOCTHIO, yeM ¢ 1975 mo 1985
IT.

Ha ¢done yBenmndeHusi 0caakoB, JOCTUTIIUX SKCTPEMAIBHOTO ypoBHS B KoHIEe 80-X U mepBoit
nosoBuHe 90-X TT., 3HAYUTEIBHO W3MEHHWICS XapaKTep MHOTHUX MPUPOIHBIX IPOIIECCOB.
[Ipeobpa3wimck crenHbie JaHAMA(TH, TOTHSUICS YPOBCHb T'PYHTOBBIX BOJ. IlomoOHOe siBICHHE
OTMEUEHO W B JIPYTUX peruoHax cremuoi 3ol EBpasun (Tuxonos, 2000; Muxaiinos u ap., 1998;
CoxoJoBa u ip., 2001).

[IponoIKUTENBHOCTS OJIHOTO LIUKJIA BPEMEHHOTO psifa ocanakoB B HuxxHem IloBoikbe, Kak u
B CTEMHOMW 30HE Ypana, cocraBiser okono 60-70 mer u BKiIrOYaeT B ceOsl IBE DMOXU ITUPKYIISIIIH
(Caxwun, 1993; Tuxonos, 2000). IlpuponHbIe CTEMHBIE 3SKOCUCTEMBl (YHKIHMOHUPYIOT, B
3HAYUTENBHOMN CTETIEHU CIEIYs 3TON pUTMHKE.

Heob6xomumo ormeruth, 4to uMeHHO ¢ 70-x r1r. 20 Beka B capaTOBCKOM 3aBOJIKbE
HaOJI0aeTcsl paclIMpeHrne K IOry apeaja pbhDKeBaTOrO0 CYCIIMKA, COKpAllleHHEe YHCICHHOCTH WU
OTCTYIUIEHHE K IOTy CEBEpPHOH TIpaHMIBI apeana Majnoro cyciumka. O0a 3Tu mpouecca Obuln
MOJU(UIIMPOBAHBI AHTPOIIOT€HHBIM Bo3/eHCTBHEM. C OIHON CTOPOHBI, PHDKEBATBHIA CYCIHK MpU
pacceseHnn UCIOIb30Ba AHTPOIIOTEHHbIE 3JIEMEHTHI JaHAadTa: 000UNHBI JOPOT, OrpaHUYECHHBIE
JI€COTOIOCaMH, JOJHMHBI MalbIX PEK, HAIOJIHEHHBIX Yepe3 CHUCTEMYy KaHaJOB BOJDKCKOW BOJOU
(Onapun, Omnapuna, 2000). C apyrod CTOpOHBI, HETaTHBHOC BIHMSHUE TYMHIHOH (a3bl
KJIMMAaTHYEeCKOro LMKJIa Ha MaJioro cyciuka 10 BTopoit nmosoBuHbl 80-x rr. 20 Beka caepKuBaioch
MacTOMIHOM JUrpeccreil LEeNMHHBIX Y4YacTKOB, IMOJJEp)KHUBaBIIelcs mnepeBbimacoM ckoTa. Ilo
HAIllUM JIaHHBIM, Harpy3Ka Ha MacTOMIa B MOJ30HAaX HACTOSIIMX U CyXHX cTenel B cpenuHe 80-x
IT. B CapaTOBCKOM 3aBOJDKbE COCTaBJsUIa 7,4 TOJOBBI YCIOBHBIX OBell Ha 1 ra (pacyeThl OCHOBAHBI
Ha CTaTHCTUYECKHUX JAaHHBIX OT/eNa >KUBOTHOBOJCTBA YTPABJICHUS CEIbCKOIO XO3siCTBa
CapatoBckoii obmactu 3a 1984 r. u nanHbix 3emMenbHOro komutera CapaToBCKOW 001acTH), YTO B
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5-7 pa3 mpeBHIIATIO JOMYCTHMYIO MMAacTOMINHYI0 Harpy3ky. B xonme 80-x—90-¢ rr. us-3a
00BaILHOTO COKpAIIEHHs] TOTOJIOBhS CKOTAa Ha MAacTOMINAX CapaTOBCKOrO 3aBOJIKbS HAYalluCh
WHTCHCUBHBIE BOCCTAHOBUTEIIFHBIC CYKIIECCHU pacTHTEIbHOCTH. B koHme 90-X rr. macTOMIIHBIC
Harpy3KH B MOJI30HE HACTOAIIUX M CYXHUX cTernei coctapisuin Bcero 0,7 yCIOBHBIX TOJIOBBI OBEIl HA
1 ra mactOuy (pacueTbl OCHOBAHbBI Ha TAHHBIX OTJEJa )KUBOTHOBOJCTBA MHUHHCTEPCTBA CEITLCKOTO
xo3stiicTBa u npoaoBoiscTBUsI CaparoBckoil obmactu 3a 2000 r. 1 KomuTeTa 3eMenbHBIX PeCypcoB
mo CapartoBckoit o0actu). s cpaBHeHust B Hadaine 20 Beka MacTOUINHBIC HATPY3KH, MO HAIIMM
pacderaM, OCHOBAaHHBIM Ha HWCIOJb30BAHUH JIUTEPATYPHBIX [AHHBIX MO TIOTOJOBBIO CKOTa H
wiomaau mactouny (HoBoy3eHckuit yesn..., 1912), cocraBmsim 1,4 yCIOBHBIX TOJIOBBI OBell Ha 1
ra. menHo ¢ aBymst mocneanumu aecatuietusiMu 20-To Beka cBs3aHa TayOoKas Iempeccus
YHCJICHHOCTH MAaJIOT0 CYCIMKa HE TOJBKO B CapaTOBCKOM 3aBOJDKbE, HO M B BocTrouHOM
[Mpuuepromopre u CeBepo—3anaanom [Ipukacnuu (Bapmasckuii u ap., 1986; Tkauenko u ap.,
1992; Omapun, Omapuna, 2000; IumoBa u ap., 2001).CiaemyeT OTMETHTb, YTO XapakTep
NPUPOJHBIX W AHTPOIIOTEHHBIX TPOLECCOB B YKa3aHHBIX pErHOHaX MMEET OJIMHAKOBYIO
HaMpPaBJICEHHOCTh M BBIPAXEHHOCTH. [lapaniensHo COKpalleHHI0 YHCIEHHOCTH U TMEePEMEIICHUI0 K
0Ty CEBEpHOM TIpaHMIIbl apeaja Majoro CyciMKa, HO C ONEPEKEHUEM, NMEPEMECTHIIaCh K IOTY
CEBEpHasl TpaHUIla apeana KenToro cycnuka. B mepuos ¢ 80-x mo 90-e rr. mpou3omnio paccenenme
K [Ory Me30(WIBHBIX TOJEBOW MBIIIM M IOJIEBKA SKOHOMKH, KOTOpPBIE M3 MOWMEHHBIX JIECOB
p.b. Upruza u pasHOTpaBHO-KOBBUIBHO-TUITYAKOBBIX CTEMEe 3auprusbsi MOSBUIUCH B TMOJ30HAX
HACTOSIIMX M CyXHMX CTeneil B IeHTpanbHOM yacTu ChIpTOBOM paBHMHBI 3aBOiKbsi. Kpome artoro,
3/1eCh TOSBHIUCH ME30(HIbHBIE KEITOT0JIOBask TPSACOTy3Ka, HYEPHOTOJOBBIM UEKaH, >KEeT4Has
OBCSIHKA, MPOCSHKA, KOTOphie He ObutH 3apeructpupoBansl M.b. Bomuaneuxkum u H.I1. SnbueBsim
(1934), K.A. YOaunbim (1952), JI.A. Jle6eneBoii (1968), a ormeueHsl Hamu Juiib B KoHIe 90-x IT.
(Omapun u ap., 2000, 2001). Creayer m100aBUTh, YTO KEIYHAsT OBCSHKA Yallle PETHCTPUPYETCS B
LIEHTpe U Ha BOCTOKEe 3aBONKbs, ueM Ha 3amane B [Ipuepycmanckoir crtemu. IlpocsiHka
3aperucTpupoBaHa Ha KpailHeM roro—3amnaze 3aBoiukbs B Ilpuepycianckoi crenu. MIMeHHO Ha
BHYTPHUBEKOBOW TYMMJIHBIM IMKJI M OcjabjJeHHe aHTPOINOIeHHOIO Ipecca MPUXOTUTCS MEepUo
r7TyOOKOTO COKpAIIEHHUS! YUCIEHHOCTH KaBOPOHKOB CTEITHOI'O KOMILJIEKCA U IIEJIOr0 psAga CTEIHBIX
kammopuinoB (Omapun u ap. 2001). AmHajgormyHble MPOIECCHI pacceeHus Me30()HUIbHBIX
KaMo(uIIOB HaOIIOIAI0TCS U B Apyrux crenHbix peruonax (benuk, 2000; banuk, Beprenec, 2000;
Koxanos, 2000). Ogmako BecHoii 2001 roma oTMevanach HWHBAasHs B CTEIHOE 3aBOJIKHE
OEIOKPBUIOT0 M YEPHOTO KABOPOHKOB, OTACIbHBIC THE3IOBBIC Mapbl KOTOPBIX PETUCTPUPOBAIINCH
OT CEBEpPO-BOCTOYHBIX 0 FOT0—3alagHbIX PaioHOB cyxoil crtemru. OcoOEHHO MHOTOYMCIICHHBI
OeNOoKphUIbIE )KABOPOHKH OBLTH B KOMIUIEKCHOU cTernu BepxoBuii Cosnenoit KyObl Ha rpanuie c
nonymycteiHei. Becnoit 2001r. B KOMIUIEKCHOM TONynycThIHE B paiioHe J[kaHbIOeKa M DIbTOHA
HaOTIO1a/IaCh TMOBBIIMICHHAsT YHCICHHOCTh 3TOro Bupa (yctHoe coobmienue b.J[. AbGaryposa).
WuBa3us 6eT0KPBLIBIX KABOPOHKOB OTMEUAIACh MOCIIE MATKOW 3UMBI HA OTPOMHBIX IIPOCTPAHCTBAX
CTerei 0T FOr0—BOCTOYHBIX paitoHoB PocToBckoit obmactu (yctHoe coobmienne C.A. Bykpeesa) 10
3anagnont Cubupu (crenHast 30Ha Omckoit oonactu) (SIkumenko, 2001).

3AKJIIOYEHUE

Pacnamku 3aBOJDKCKHMX cTeneil M KOHILEHTpalMsl 3HAYUTENIbHOTO IIOr0JIOBbS CKOTa Ha
COXPAHMBILUXCSI €CTECTBEHHBIX MAacTOMIIAX O0YCIOBWINA Ype3MEpHbIE MacTOUIIHbIE Harpy3ku 60-
80rr. M TOBCEMECTHYIO Jerpajaliio MACTOMIIHBIX JKocucTeM. (DOHOBBIMHM Ha HHUX CTald
TUITYaKOBO-TIONBIHKOBBIE W JYKOBUYHO-MSTIMKOBO-TIOJNBIHKOBBIE cOou. Ha comonmax, rae
npeodagany Jepxo-MoJIbIHHBIE U TUITYaKOBO-POMAIIIHUKOBBIE ACCOIMAIINY, TPOU30LLUIO Pa3BUTHE
OUYEHb PA3PEKEHHOTO PACTUTEIHHOIO MOKPOBA U3 MPYTHAKOBO-YEPHOIOIBIHHBIX U YEPHOIOJIBIHHO-
POMAIIHUKOBBIX acconuanuii. KopeHHoe u3MeHeHue 00JuKa MECTOOOWTaHUN B pe3yjbTaTe
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HEYMEpPEHHBIX MAaCTOMIIHBIX HArpy30K, a TakXe ypOBEHb MPSIMOro OEClOKOICTBa, 3HAYUTEIHHO
MIPEBBILIAIONINI TTOPOTOBBIN, TPUBENIM K UCYC3HOBCHHUIO HA THE30BAHUU (DOHOBBIX CTEITHBIX BUIOB
#&aBOpoHKOB. [lo Bceil BepOATHOCTM Ha Majoro CycjiuKa OTpUIATEeNIbHOE 3HAYEHHE OKa3ala
(dbparmenTarus apeana. [Ipurogasie 11s ero noceneHus yuacTku B ChIpTOBOI paBHMHE 3aBOJIKbBS B
Hacrosee BpeMs 3aanMaroT He 6omee 10% tepputopun. OTaenbHbIE BBIACIBI MMEIOT TIOMAIL OT
HECKOJIbKMX JECSATKOB [0 HECKOJIbKMX COTEH rekTapoB. OHU HM30JMpPOBaHbl JIpyr OT JApyra
HEMPUTOJHBIMHU JJI MOCTOSIHHOTO OOWTAaHMUS CYCIMKOB MaxOoTHBIMHM 3eMisiMH. HepacmaxaHHbie
neHThl nenuHbl mupuHoi 10-20M BIONE JECOMONOC Tak)Ke Majo MPUTOAHBI JUIsl ATOTO BHJA, TaK
KaKk H3-32 aKKyMyJSIIMM CHEra W TIOBBIIIEHHOTO B pE3yJIbTaTe€ STOr0 YBIAKHEHUS 37eCh
pa3BUBaeTCs 37aKOBO-Pa3HOTPABHOE BBICOKOTpaBbE JYromojoOHoro Tuma. @PparmeHTanus
MPUTOHBIX JUIsI MQJIOTO CYCJIMKa MECTOOOWTaHMN TMpHUBENa Ha MEPBOM dTale K BOSHUKHOBEHUIO
MEJIKUX H30JMPOBAHHBIX TMOCENEHUH, YTO HEM30EKHO MPUBENO K CHIDKEHUIO YCTOMYHUBOCTH €TO
MOMYJISIIIMK Ha paccMaTpuBaeMoi TeppuTopuu. [loroga B moa30He CyXxou CTenu 3aBOKbS KpaitHe
HeycToiumBa 1Mo rojgaMm. HeGmarompustHas rymugHas ¢aza KIMMaTHYECKOTO ILHKIIA, BO3MOXKHO,
oOycnaBnuBaeT OOJBIIYI0 BEPOATHOCTh BO3HUKHOBEHHUS HEOJIArOMPUSITHBIX TMOTOJHBIX YCIOBHM,
OTPUIATENIFHO BIUSIONIMX HAa MAJOro CyCiHKa. DIMMUHAIUS HACEJICHHs Maloro CycjiukKa Ha
OOLIMPHBIX TEPPUTOPHUSIX B PE3yJIbTaTe HEOJATONPUATHBIX YCIOBUW OTACIBHBIX JIET, a B
ocobeHHOCTH Tpymn JieT (BeCEHHHMH BO3BpaT XOJOOB, IOCIE MPOOYKACHUS HCTOIICHHBIX
3BEpPHKOB, 33JICpXKKa BECCHHEH BEreTaly M3-3a aHOMaJIbHBIX METEPOJOIMUYCCKUX YCIOBUH U T.II.),
BO3MOXKHO TMPUBEIH K PE3KOMY CHIDKEHHIO UYMCICHHOCTH yxke K koHiy 70rr. M3-3a m3onsauuu
MPUTOJHBIX JI TIOCEJICHUS 3TOr0 BHJIAa MECTOOOWMTAaHUWH, paccelieHWe KpaiHe 3aTpyIHEHO, H
BOCCTAHOBJICHHSI YHMCIECHHOCTH TMOMYJSALUN W3 OCTABIIMXCS TOCENEHUI B OJarompusTHbIC s
Pa3MHOXKEHHUsI TO/bl HE MpoucxoauT. [lo HamemMy MHEHHIO, HMEHHO TaKOB MEXaHHM3M CHUKCHUS
YHClIeHHOCTH Majioro cyciuka B CeipToBoM 3aBomkbe B 60-80rr. Peskoe cHmkeHHe MacTOUIIHOMN
Harpy3ku B 90rT., COBNaBIIee O BPEMEHH C HAJIOKEHHBIMUA TYMUJIHBIMU (Da3aMu BHYTPHBEKOBOTO
Y MHOTOBEKOBOTO IIMKIIOB, MPUBEIO K OBICTPON AEMyTaluu pacTUTenbHOCTH. Ha mecte cOMTBHIX
MacTOUI Pa3BUIUCH 3JIAKOBHUKM M3 THUITYaKa C MPUMECHIO KOBBUIEM M KOBBUICH C MPUMECHIO
TUIMYaKa, TOHKOHOTA, >KUTHSKA C BBICOKHM, 3HAYUTEIbHO COMKHYTBHIM TPaBOCTOEM, YTO TOXKE
HeOIaronpusTHO IS Majioro cyciuka. Ha QoHe cokpaiieHus 4MCIEHHOCTH MaJloTO CYCJIHKa B
CapaToOBCKOM 3aBOJIKbE MPAKTHUYECKH MCYe3 Ha THE3JOBAHMU CTEMHOH open. B sTux ycrmoBusix
pPBDKEBATBId CYCIMK HadaJl MHTEHCHUBHOE pacCelieHHEe K IOTy, W TpaHHWIla €ro apeaja JOCTHIJa
F0’)KHOM 4acTH MOA30HBI CyXUX CTEMEH, a Ha OT/EIbHBIX yYaCTKaX U MyCTBIHHBIX CTENed. DTOT BUA
WCIIONB3YEeT IS CBOEr0 pACCENCHUs AaHTPONOTEHHBIE AJIEMEHTHI JaHamadTa, Kak HampuMmep,
IIOCCEHHBIE JTOPOTH, OOpaMIICHHBIE JIECOMOJIOCAMM, TJI€ H3-3a IMOBBIIICHHOTO B pe3yJbTaTe
AKKyMYJISIIIUM  CHETa YBJIQKHEHUS Pa3BUBAIOTCS JIYTOTMOJOOHBIC 3JIAKOBBIE AacCCOIMAIlUU, W
ONTyTOBEBIINE JOJIMHBI MajblX PEK, HAMOJHEHHBIX HYepe3 CHUCTEMbl KaHAIOB BOJDKCKOW BOJOM.
Kpome Toro, pacceincHuio 3TOr0 BHAa CIIOCOOCTBYIOT M HPUPOAHBIC (akTopbl (rymumHas (asa
KJIMMAaTHYCCKUX IUKIOB). OHAKO, €CIM Malblii CYCIUK ObUT B 3aBOJDKbE (DOHOBBIM BHIOM H
3aHUMall (DOHOBBIC CTEIHBIC MECTOOOWTAHUS B IMOJ30HE CYXUX CTEIEH, TO PHDKEBATBHIA CYCIIHK B
HACTOSIEE BpeMs 3aHUMAaeT 37eCh BTOPOCTENEHHBIE MECTOOOUTAHHSI C  TOBBIIICHHBIM
YBIQKHEHUEM, HE HMEIOIIME HIMPOKOro pacmpocTpaHeHus. [lo aHaJOTHYHBIM SKOJOTUYECKUM
pyciiaM pacceisioTcs B TOJ30HY CyXHX cTened Me30(WIbHBIE MOJeBas MbIIIb U MOJIEBKa
9KOHOMKA, KOTOPBIE B OCHOBHOM TIPUICPKUBAIOTCS JOJUH CTEIHBIX pedek. Mesoduruszamus
CTEMHBIX MECTOOOMTAHHM, BBI3BAHHAS CHIKEHHUEM AaHTPOIMOTCHHBIX HArpy30K U TyMHIU3aluen
KJIMMaTa, OJIArONPUSATCTBYET PACCEICHHUIO HAa pacCMaTPUBACMON TEPPUTOPHUH ME30(PMIBHBIX BUIIOB
MEJIKUX BOPOOBUHBIX MTHII, HA3BAHHBIX HAMU BBIIIIE.

Takum o0OpazoMmM, Ha mpuMepe psAa MEIKHUX MJICKONUTAIIIUX W NTUI HaMU
MIPOJIEMOHCTPUPOBAHA CBSI3b pacCeICHUs Me30(UIBHBIX BUOB HA IOT, B MOA30HY CYXUX CTEMEH, U
COKpAIIIEHUS] YMCJICHHOCTH, a TaKXe H3MEHEHHsS apeajoB BHUJOB KCEpO(DUIHHOIO KOMIUIEKCA Y
CEBEPHBIX TMPEAENIOB HX pPACIPOCTPaHEHHs] C TyMHIHBIMH (a3aMd MHOTOBEKOBOTO U
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BHYTPHUBEKOBOTO KJIMMAaTHYECKUX IIMKJIOB ¥ AaHTPONOTCHHBIM BO3JCHCTBHEM Ha TNPHUPOJIHBIC
sKocucteMbl. [lokazaHo MOAMPHUIMPYIOIIEE BIUSHAE AHTPOIIOTEHHBIX (PaKTOPOB, KOTOPBIE B OJHUX
Clydasix OCJIa0JIII0T MHTEHCUBHOCThH TPHUPOIHBIX TPOIECCOB, B IPYTUX - YCHIMBAIOT WX. Hamre
UCCIICIOBAaHUE BBISBUIIO MPAKTHYECKOE OTCYTCTBHE (PayHHCTHYECKHX PabdOT B PErMOHE C Havaia
60-x mo 90-e rr. DTOT MEPHOJ MPUIIIEICS Ha MAaCCOBOE YBJICYCHHE 300JI0TOB IKOJOTHUECCKUMHU H
(eHeTUYeCKMMH HUCCIEIOBAaHUSMH, a MpoOJeMBbl COBpPEeMEHHOro (ayHOreHe3a, IHHAMUKU
CTPYKTYPBl HACEJICHHsI >KUBOTHBIX B KOHKPETHBIX PETHOHAX OKa3alucCh BHE c(hepbl BHUMAHUS
crienuanicToB. OTPBIBOYHOCTD, @ MIOPOU U MOJTHOE OTCYTCTBHE TaKHX JAAHHBIX, 3aTPYAHSICT aHAIN3
MHOTOJICTHEH JIMHAMHKH JKHBOTHOTO HACEJICHHS C [ENbI0 BBISBICHUS TNPHUPOIHBIX U
AHTPOIIOTEHHBIX (DaKTOPOB, ee 00yCIaBIMBAIOIINX, M COCTABIICHHS MTPOTHO30B Ha Oyaymiee. B aTom
MBI ITOJTHOCTRIO pasaensem muenue B.K. Psounesa (2001).
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CHANGES IN THE AREAL BOUNDARIES AND POPULATION OF MAMMALS AND BIRDS IN
THE STEPPE AREA BETWEEN THE RIVERS OF VOLGA AND URAL IN THE XX CENTURY
(THE ROLE OF NATURAL AND ANTHROPOGENIC FACTORYS)

© 2003 r. M.L.Oparin', 0,S.Oparina’, I.A. Tikhonov?, Yu.M.Kovalskaya®, T.A.Kapranova'

!Saratov Branch of the RAS Institute for Problems of Ecology and Evolution,
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Connection between settling of mesophile species to the south in the zone of dry steppe and decrease
in population has been shown by the example of small mammals and birds, as well as the connection
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between the changes in areals of the xerophile complex species along the northern bounds of their
distribution with the humus stages of centuries-old and interdecadal climatic cycles and anthropogenic effect
on natural ecosystems. Modifying influence has been demonstrated of several factors which in some cases
relax the intensity of natural processes while strengthening it in the others. Our study has discovered
practically total lack of faunistic works in the region since the beginning of the 60-ies to the 90-ies. This
period fell on the zoologists' mass enthusiasm for ecological phenetic studies while problems of modern
faunogenesis and changes in structures of animal populations in concrete regions were left unconsidered by
specialists. Fragmentary character or even the total lack of such information complicates the analysis of the
long-term dynamics of animal population with the object of discovering natural and anthropogenic factors
which cause these changes and making forecasts. In this question we entirely share the opinion of
V.K.Ryabitsev (2001).
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MNOEJAEMOCTH IYCTBIHHBIX KOPMOBBIX PACTEHUI
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2 .
Accyanckas cocyoapcmeennas ciyxcoa no okpyscaouetl cpeoe, Ecunem
3 o
Kaup, Ynusepcumem Atin-Lllamc, Ecunem

Hacrosimast pabora 6puta ipoBeieHa B 10xkHOM yactu Boctounoit [lycteian B Erunte. o
CUX TOp MOMyJALUsS O€AYyWHOB, KOTOPbIE HACEISIIOT 3Ty IMyCTHIHIO, 3aBHCHUT OT JOMAIIHETO
KMUBOTHOBOJICTBA (OBIIBI, KO3bI W BepOtoabl). Baau Amnaku Oblia BbIOpaHa IjIsl 3TOTO
MCCIICIOBAHUSI IO PSIY MPUYKH: 3TO KpyIHEHInas Baau (Cyxoe pedyHoe PycClio) B 3TOM PETHOHE,
KOTOpasi TMOAJEPKUBAET 3HAYUTENbHBIC MOMYyJANUA OeaynHOB. Ha HIDKHIOI YacTh Bajau
BO3/ICHCTBYeT HelaBHO chopmupoBaHHOe Bopoxpanmmuie (o3epo Hacep), Takxke 3Ta Baju
SBJIIETCS BXHEUIIMM KOMIIOHEHTOM Ouoc(epHOro 3amoBeAHHMKA, TJI€ WHTECHCUBHAS
HUCclenoBaTebcKas AesITeabHoCTh Beaerces ¢ 1984 rona.

3amayeil maHHOW PaOOTHI SBISIETCS BBISBICHHE MACTOMIHOTO MOTEHIIMAIa a0OpUTEHHBIX
BUJOB PAacCTCHUM, MPOU3PACTAIONIMX B HIXKHEH YAacTH pycjia BaJyd U ONKHCAHUE UX KOPMOBOH
[EHHOCTH.

[lycThiHHBIE MACTOUIIHBIE pacTeHUs ObUIM pa3/ieleHbl Ha TPU TPYIIBI MO JJIUTEIbHOCTH
YKU3HEHHOTO IIUKJIA, KOTJ]a OHU JOCTYITHBI KaK KOPM.

1. [lepBass rpynma mMpeACTaBI€HAa MHOTOJETHUMHU JEpPEBbSIMH M  KyCTapHHKaMH,
KOTOpbIe (OPMUPYIOT TOCTOSIHHBIN, HO OTPAaHUYCHHBIA HCTOYHUK KOpMa JUIsl JOMAIITHETO
CKOTA.

2. Bropast rpymnma npeacraBieHa MHOTOJIETHUMH PACTECHUSMH, KOTOpBIE 3allacaioT BOAY
B Pa3JIMYHBIX OPraHax BO BpeMs BBIMAICHUS OCAIKOB.

3. Tpetbs rpyIina — OIHOJIETHUE U dPEeMEPHBIC PACTEHHSI, KOTOPHIE MPOPACTAIOT U3 CEMSH
TOJIBKO IIOCJIE TOXKIEH U HE 00s13aTEIBHO KaXKIBIHA IO/,

B mepByro rpymmy BKIHOYEHBI MycThiHHBIE AepeBbs (Acacia tortilis, A. raddiana, 4.
ehrenbergiana u Balanites aegyptiaca), siBistomnuecst 0OIYHBIM M BaXKHBIM HCTOYHHKOM KOpMa
B Bamu Anaku.

Tamarix nilotica Takxe sBiISeTCS BaXKHBIM KOMIIOHEHTOM ITaCTHOIIHOTO KOpPMa,
MIPOU3PACTACT MPEUMYIIECTBEHHO B OOHAKEHHBIX YACTSAX HIKHETO TeueHus: Baau.

JluctBa Balanites 6orata muTarelbHBIMH BEINECTBAMHM, MPOTEHHAMH M KapOOTHIpaTaMH.
Mormnoapie CcBexHEe TOOErHm TaKKe IICHHBI B 3TOM OTHOIICHWU, HO COJEpKaT MEHBIIe
MUTATEIbHBIX BEIICCTB, YeM JHCThs. JIMcTBa U Mononasie moberu Balanites uMeroT BbICOKYTO
30JIbHOCTh, HEKOTOPBIC U3 BEILECTB BEChMa MOJIE3HBI ISl )KUBOTHBIX (KaJbIUi, MarHUi, co/a,
dochop u ap.) HO ecth W BpeaHbie. CeMeHa 3THUX PACTEHHH OUYEHb OOraThl XKHpaMH M
MPOTEHHAMH.

JlepeBbsi akanuid SBJSIOTCS BAXKHEHIIMM HMCTOYHMKOM KOpMa B IMyCThiHE. B 3acyxy oHu
SIBJITFOTCSI PE3EPBOM KOpMa, TOTJAa KakK APYyTrHe MCTOYHUKU AJI CKOTa HEJOCTYIHBI AKarus
COJIEP’KUT BBICOKOE KOJMYECTBO MUTATEIbHBIX BEIIECTB U MPOTEHHOB, KOTOPOE KOJIeOIeTCs OT
5 no 14% B mononpix noberax u 21% — B mwioxax. CoxaepikaHue MPOTEUHOB 3HAYUTEIBHO
KOJIeOJIeTCsI 10 CEe30HaM.

Tamarix nilotica nomuHHEpyeT B co00IEeCTBaX HIKHETO TeueHus Banu Anaku. Tamapukc
SBJISIETCS. MICTOYHUKOM CaMOTo JIy4dIlero NacTOUIHOTO KOpMa KOr/la MOJIOJ M OCOOEHHO, KOraa
€ro BereTaTUBHBIC YaCTH HAXOMATCS MOJ BOJOMW, TOT/Ia B HUX HaWMEHBIIIEe COJIePKaHUue COJIH.
OpnHako >KMBOTHBIM TPYJHO IUTATBCS B 3TOM ciydae. JIMCThS TaMapukca MMEIOT BBICOKOE
coJlep’KaHue MPOTEHHOB, KoTopoe BapbupyeT oT 14 no 18%. [IporenHsl BMecTe ¢ BBHICOKHM
MIPOIIEHTOM CYXOT'O OPTaHHYECKOTO BEIIECTBA YA000OBAPUMBI, IIUTATEIHHO IIEHHBI, HO BBICOKOE
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COJIepKaHNEe MOHOB. XJIOpA, MarHusl ¥ HATPHs, BEPOSITHO, CITIOCOOCTBYIOT HH3KOW IOETaeMOCTH
3TOTO PACTECHUS.

Bo Bropyro rpymmy BKIOYEHBI MHOroseTHHKH Senna alexandrina, Aerva javanica,
Pulicaria crispa u Citrullus, koTopble qOCTYHmHBI B CyXOil mepuoj roja. DT pacTeHUs HE
OoraThl MPOTEMHAMH B 3UMHHUI MEPUOJ U MX KOJMYECTBO YMEHbIIAeTCsl B 3acyxy. Psoralea
plicata 3aciyxuBaeT 0coO0Or0 BHUMAaHUs B ITOH TpyIIe pacTeHH. DTO 3aCyXOYCTOHUHBOE
0000BOEe pacTeHue, OOBIYHO JOCTYITHOE KakK KOPM JUIA CKOTa B TEUYECHHE 2-X JIET IOCIe
oOunbHBIX goxjael. [luratenbHas meHHOCTh — 17% OETKOB M BBICOKOE COACpKAHHE
MUHEPAJIOB.

Kopotko »wuBymme oaHosneTHukud Eragrostis aegyptiaca, Fimbristylis bis-umbellata,
Crypsis schoenoides, Clinus lotoides, Hyoscyamus muticus noMuHUpPYIOT 1O OeperaMm o3ep B
HIKHEM TeueHuu Banu Asnaku. BoNbIIMHCTBO U3 ATHX pacTeHui coaepxkar: Oenka 18 — 21%,
kapooruapatos (8—12%) u apeBecHOro BojokHa (25 — 27%).

Astragalus vogelii u Euphorbia granulata — sdemepsl ¢ KOPOTKMM >KH3HECHHBIM ITHKJIOM
(3-5 w™ecsmeB), mpouspacraroiie B IMYCTBIHE TOJBKO Mocie aokaci. O0a pacteHus
00ECIIeYMBAIOT BPEMCHHBIM IMOJHOXKHBIA KOPM ISl CKOTAa M HUMEIOT BBICOKOE COJICPIKaHUEC
MIPOTEHHOB.

PALATABILITY OF DESERT FODDER PLANTS
©2003. 1. Springuel', A. H. Hussein?, M. El-Ashri®’M. Badri', A. Hamed"

'South Valley University, Aswan, Egypt
2Aswan Governorate Office for Environment, Aswan, Egypt
$Ain-Shams University, Cairo, Egypt
Introduction

The specific focus of the present work is to elucidate the grazing potential of common
indigenous species growing in the downstream part of Wadi Allagi, and to describe their value as
fodder. The previous research on pasture plants conducted in Wadi Allagi gave the grazing score to each
plant based on indigenous knowledge and field observations (Springuel, 1994; White, 1995; Briggs et
al., 1999).

The present work is based on chemical analyses of the plants which dominate the plant
communities on the shores of Lake Nasser and in surrounding desert in downstream part of Wadi
Allagi. This is the combined work of many researchers of the Allagi team. Seasonal (monthly)
variations in the chemical compounds that characterise palatability of 10 common plants growing in the
downstream part of Wadi Allagi were analysed by Hussein (1997). Results on the minerals and organic
component of 10 plants published by M. A. Badri and A. J. Hamed (2000), as well as unpublished
results of M. A. Badri and J. Springuel, are also used in the present work. The main reference to this
work is the International Development Research Centre (IDRC) report (Belal et al. 1998). Plants
identified as having high grazing value could be used to improve the desert pastures, taking the
advantage of the newly available water of Lake Nasser.

Characteristics of Pasture Plants

Desert pasture plants can be characterised into three groups based on the length of time for
which they are available for use as a fodder.

The first group comprises perennial trees and shrubs, which form a permanent, but limited,
source of fodder for livestock. Such plants tend to be geographically scattered and isolated and so access
may be a problem. The foliage may be too far from the ground for grazing animals to reach. On the
other hand, these tend to be a large plants, which provide shade for animals thus reducing water loss and
lowering respiratory energy consumption.

The second group comprises perennials which respond to the availability of water stored in the
wadi-fill deposits following rainfall events. Their availability as fodder is therefore sporadic, but they
are tend to be relatively small undershrubs, herb and grasses, which are easily accessible to animals.
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The third group is made up of annual and ephemeral plants, which emerge from seeds only after
rainfall events, but not necessarily every year. When they do emerge, such plants provide abundant,
nutritional fodder for animals for a period of a few months.

Group 1: Trees and shrubs

The indigenous desert trees, Acacia spp. (A. tortilis, A. raddiana, A. ehrenbergiana) and Balanites
aegyptiaca), are the most common and important fodder plants in Wadi Allagi. Tamarix nilotica is also
an important pasture plant that provides permanent fodder; it grows in previously inundated parts of
downstream Wadi Allaqi.

Balanites aegyptiaca

Balanites is the most widely distributed tree in Sudan from where it has spread to the Nubian
Desert of Egypt. In Egypt it is confined to water-receiving sites such as wadis and river banks. Small
populations of this tree are found in the wadis of the southern part of the Eastern Desert and in Red Sea
wadis. Relatively larger undisturbed populations of Balanites occupy the upstream part of Wadi Allagi.
It also grows in Kharga Oasis in southern part of the Western Desert.

Balanites is a useful tree for livestock farmers, as a source of shelter, protection and fodder for
their animals. It is especially good for providing shade for livestock because the trees have a dense
cover of dark green leaves and often keep their leaves during the dry season when most other trees are
bare. In places where there is an abundant mixture of different pasture plants, or in the rainy season
when pasture is easily available, livestock will often feed on other plants in preference to Balanites.
However, when other fodder sources are scarce, especially towards the end of the dry season, animals
do not hesitate to feed on the tree.

The foliage of Balanites is nutritious (Suliman, Jackson, 1959; Dougall et al., 1964; Bille, 1978;
Toutain, 1980; Burkhill, 1985). A high content of crude protein (11-27%, table 1) and carbohydrates
(45-57%, table 1) have been reported by different authors. The fresh green young shoots are also
palatable but have less nutrition value than the leaves; they are particularly poor in carbohydrates and
fat (9% and 0.97% respectively, table 1). The leaves and young shoots of Balanites have a high mineral
content; some of these may be beneficial (calcium, magnesium, sodium, potassium, phosphorus) to
animals while others are harmful (e.g, chloride).

Table 1. Balanites aegyptiaca: Nutritional value of green leaves and young shoots, expressed as %
w/w*. Tadmmma 1. Balanites aegyptiaca: [TuraTtenbHasi HEHHOCTb 3€JICHBIX JIUCTHEB U MOJIOJIBIX
HO6GFOB, BbIpa’KCHHAA B % BIIAKHOIO Beca.

Component Green leaves* Shoots**
Crude protein 11.6-27.5 12.90
Crude fibber 13-31.9 31.08
Fat 2.1-6 0.97
Carbohvdrate 45.5-57.9 9.33
Ash 9.6-16.7 9.60
gg{g'sgmm 1-21;324-0 %;‘g * Sources (ucrourmku). Bille (1978), Burkhill
Maanesium 0'52 0'54 (1985), Dougall et al. (1964), Suliman and
Sodium 0.07 150 Jackson (1959) Toutain (1980). **Badri and
Phosphorus 0.10-0.23 0.12 Springuel — unpublished (re omy6ankoBaHo);
Silicon 00.26 nd nd - not detected (e BBIsBIIEHO).
Net energy 6.1 MJ kg DM nd

Table 2. Balanites aegyptiaca: Nutritional composition of fruits pulp and seed kernel, expressed as %
w/w. Tadmuma 2. Balanites aegyptiaca: [TuraTenbHblil cocTaB GPYKTOBOM MSIKOTH U siipa CEMEHH,
BLIpa)KeHHI:Iﬁ B % BIIayKHOTO Beca.

Component Pulp* Kernel* | Fruits** |* Sources (ucrounmkm). Abu-Al-Futuh
Total carbohvdrate content 88 20.8 26.64 [(1983), Booth and Wickens (1988), Gilford
Crude protein 1.2-6.6 27.6 8.80 |(1974), National Research Council (1983),
Fats 01-0.4 48.3 5.10 INour et al. (1985). ** Badri and Springuel
Crude fibber 0.4-4.4 0.3 24.22_|ynpublished (ue omyGuuxosano) nd = n<
Xlst:mln C SZ : (138 3?0 7r.1g9 detected (He BbIsIBIIEHO).

The seeds of Balanites, enclosed within the hard woody stones of the fruit, are also edible and
nutritious. The fruits (mesocarp) are particularly rich in oil (5%) and carbohydrates (26%), but poor in
protein (8%) compared with other fodder plants given in table 4. These results are confirmed by Cook
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et al. (1998) who recorded the total protein of 7% in mesocarp of Balanites fruits. The seed itself
(kernel) is very rich in fats (48%) and crude protein (27%, table 2) The mineral contents of fruits are
less than what are present in young shoots except for phosphorus (table 3).

Table 3. Mineral content of plant samples collected from Wadi Allagi area, expressed in % dry
weight, (Badri; Hamed, 2000; M. Badri and 1. Springuel - unpublished). Plant samples were collected
in May 1997, from different locations to cover all range of micro-habitats in sampled area. All
collected plants samples ( not less than 10 samples) were mixed together and 4 plant samples were
randomly taken from this mixture for chemical analyses. Tadamuma 3. MuHepaibHbI coCTaB
pacTuTenbHBIX 00pa3ioB, coopanubix B nonuHe Wadi Allagi, Beipaxkennsiii B % cyxoro Beca, (Badri,
Hamed, 2000; M. Baapu u 1. Cnpunrens — He myOinkoBanocs). O0pasiibl pacTeHui Oblin coOpaHbl
B Mae 1997 roga Ha pa3MYHBIX y4acTKax, C ILENbI0 OXBATHUTh BCE MHUKPO-apeaybl Ha UCCIICAYEMOM
Teppuropun. Bee cobpanubie 00pasiipl pactenuii (He Menee 10 0Opa3ioB) ObUTH MEepeMEIaHbl, U U3
ATOW CMECH CITy4YaiiHO BBIOpaHBI 4 00pa3ia Jisi XMMHUYECKOTO aHaJm3a.

Species P% K% Na% Ca% Mg% Cl%
Trees and shrubs
Acacia raddiana (shoot & leaves) 0.20+0.04 | 0.92+0.13 0.16+0.03 0.80+0.14 0.42+0.05 0.53+0.10
Acacia raddiana (Fruit) 0.15%0.03 0.92+0.16 0.13+£0.02 1.00+0.13 0.48+0.08 0.71+£0.10
Balanites aegyptiaca (shoot) 0.12+0.02 1.75+0.30 1.50+0.20 1.40+0.27 0.54+0.10 2.13+0.36
Balanites aeavptiaca (fruit) 0.13+0.02 | 1.41+10.18 | 0.18+0.03 | 0.10+0.02 | 0.24+0.04 | 0.71+0.09
Tamarix nilotica (shoot & leaves) 0.28+0.04 | 2.01+0.28 1.68+0.29 1.60+0.29 1.44+0.20 2.66+0.37
Perennial herbs
Psoralea plicata 0.26+0.03 | 2.50+0.43 | 0.19+0.03 | 0.60+0.08 | 0.42+0.05 0.53+0.09
Citrullus colocynthis 0.23+0.03 | 2.01+0.34 | 0.19+0.04 | 3.70+0.63 | 0.66+0.09 | 0.89+0.13
Annuals
Crypsis schoenoides 0.18+0.03 | 1.31+0.20 | 0.43+0.06 | 0.28+0.05 | 0.31+0.05 0.89+0.12
Fimbrystlisbisumbellata 0.18+#0.03 | 1.41x0.24 | 0.27#0.05 | 0.60+0.10 | 0.54£0.09 | 1.07%0.15
Eragrostis aegyptiaca 0.21+0.03 1.12+0.20 0.37+0.07 0.70%0.10 0.54+0.10 0.36+0.06
Euphorbia granulata 0.20%0.03 1.51+0.29 0.21+0.04 0.50%0.09 0.42+0.07 0.53+0.10
Astragalus vogelii 0.27+0.05 1.81+0.27 0.18+0.03 1.00+0.15 0.84+0.14 0.53+0.08

Table 4. The nutritional composition of plant samples collected from Wadi Allagi area, expressed in
% dry weight, (Badri, Hamed, 2000; M. Badri and I. Springuel — unpublished). Plant samples were
collected in May 1997, from different locations to cover all range of micro-habitats in sampled area.
All collected plants samples ( not less than 10 samples) were mixed together and 4 plant samples were
randomly taken from this mixture for chemical analyses. Ta6umua 4. IlurareipHbBIl cocTaB
pacTUTeIRHBIX 00pasios, coopannsx B qoaunae Wadi Allagi (Beipaskennsiii B % cyxoro Beca), (Badri,
Hamed, 2000; M. Baapu u 1. Cipunrens — He myOiukoBanock). OOpa3iibl pacTeHUit ObUTH COOpaHbI
B Mae 1997 roga Ha pas3IMYHbIX Yy4YacCTKaX, C HCJIbIO OXBATUTH BCE MHUKPO-ap€ajibl Ha I/ICCJ'IG)IYGMOf/i
Tepputopun. Bee cobpannbie o6pasisl pactenuit (He Menee 10 oOpasioB) ObUIM TepEMENIaHbI, H U3
3TOM CMECH CITy4aitHO BLI6paHI)I 4 06pa3ua IOTI XUMHYECKOI'0 aHaJIn3a.

Species Moist % Ash % Protein % Carb. % Fibre % Fat %
Trees and Shrubs
Acacia raddiana (shoot & leaves) 58.44+9.9 9.09+1.3 14.20+2.1 6.69+0.9 46.49+7.9 1.23+0.21
Acacia raddiana (Fruit) 59.20+8.9 5.90+0.8 21.20+3.6 11.89+2.0 34.93+4.5 1.37+£0.18
Balanites aegyptiaca (shoot) 65.78+8.6 9.60+1.6 12.90+1.9 9.33+1.7 31.0845.3 0.97+0.13
Balanites aeavptiaca (fruit) 13.10+1.8 7.59+£1.0 8.80+1.1 26.64+4.5 24.2244.1 5.10+0.66
Tamarix nilotica (shoot & leaves) 78.29+13.3 | 23.13%£3.2 18.4+3.1 6.75%£1.0 10.07+1.8 1.50+0.21
Perennial herbs
Psoralea plicata 7745139 | 87115 17.80+2.7 8.20+1.1 39.22+5.1 1.33t£0.17
Citrullus colocynthis 78.74+£15.0 | 22.30t£3.4 10.70+1.8 8.59+1.2 18.88+3.2 1.1340.19
Annuals
Crypsis schoenoides 70.13+9.8 11.53+1.5 9.4+1.4 8.62+1.1 25.76x£3.4 1.73+0.29
Fimbrystlis bisumbellata 78124141 | 2025+28 | 9.9+15 | 1219421 | 27.38#47 | 083+0.15
Eragrostis aegyptiaca 71.0049.9 | 13.15+2.2 12.3+1.6 10.44£1.5 | 40.37+5.7 | 0.63+0.11
Euphorbia granulata 61.26+10.4 | 6.55+1.2 | 11.40+15 | 10.33+1.8 | 36.60+6.2 | 2.33+0.30
Astragalus vogelii 7811+£11.7 | 18.72+3.2 19.80+3.0 7.45£1.3 33.31+4.3 0.83+0.15

Acacia spp.
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Acacia trees. (A. raddiana, A. ehrenbergiana and A. tortilis) form a principal element of desert plant
communities in Egypt's South Eastern Desert. They are widespread in remote desert areas but sparse
near settlements and urban areas as a result of human impact. Acacia trees play an important role in the
function of desert ecosystems by forming the permanent frame work of plant communities (Springuel et
al,, 1991).

The scarcity of water in the hot desert encourages the young tree to grow a deep root system that is
able to make the best use of the available moisture in the soil. The growth of branches above the ground
is slow whilst this is happening, and the tree can remain in dwarf form for many years before growing
on to reach maturity.

Because of its slow rate of growth, grazing adversely influences the seedlings more than the mature
trees. Very often plants stay in dwarf form until water becomes available after rain. As soon as favourable
conditions come, they grow quickly. Usually this happens when rain falls in two successive years. This
also results in source of considerable alternative grazing for livestock on ephemeral pasture, hence the
grazing pressure on Acacia will decrease, and, using the available moisture, trees will quickly establish
themselves (Springuel et al., 1995).

Observations in Wadi Allagi show that, with under sufficient water supply and protection from
grazing, the trees can reach a mature stage and height of seven meters in less than 10 years, while in
natural conditions it can take approximately 50 years (Springuel, Mekki, 1994).

Acacia trees are of considerable importance as fodder plants in the desert. They are the drought
reserve fodder, which is eaten by stock at times when other food is very scarce. The importance of
permanent trees, as a drought reserve and as the staple source of food upon which people can always
rely, is also noted for peoples living north and southeast of Allagi (Goodman, Hobbs, 1988; Scholte,
1992). The ripe pods of this species, called ollaaf, arc important fodder for domestic and wild animals,
particularly during the dry summer months.

Acacia trees are nutritious and contain high values of protein, ranging between 5% and 14% in
young shoots and 21% in fruits (table 4). Carlisle and Ghorbial (1968) noticed that pods and leaves of
Acacia possess sufficient nutrition to satisfy all the water and food requirements for the Dorcas gazelle
in Sudan. The protein content shows high variability according to the season. It is higher in the wet
season and low in the dry season. In December 1994 (after the rain of November 1994) the protein
content of forage (CP about 10% in A. raddiana and 12% in A. ehrenbergiana) was higher than in dry
December 1995 (6% and 5% for A. raddiana and A. ehrenbergiana respectively) when the rains failed
for the year. Accordingly, the dry matter and organic matter digestibility (DMD and OMD) decreased
in dry season (December 1995) in both Acacia species.

Tamarix nilotica.

Tamarix nilotica, known locally as "Aabal", is the dominant plant in the downstream flooded part
of Wadi Allagi where it grows in extensive monospecific stands. It is a multiform species, varying in
size from three to eight metres height, to small shrubs, with very small scale-leaves and white or pink
flowers. Its foliage is green or greyish, which sometimes is covered with salt crystals. Tamarix grows in
dense thickets that can be impenetrable, which results in only its perimeter being used, particularly
browsed by animals, and hence overused, while the interior remains under-utilized. This plant is
specially adapted to dramatic fluctuations in water availability. In times of abundant water (flood or
inundation) it becomes a water spender, losing water at a high rate. In very dry conditions, Tamarix
nilotica reverses its strategy and becomes a water saver (Springuel, 1996).

Tamarix nilotica is a fodder plant but until recently was considered by the Bedouin inferior for this
purpose. Nevertheless Tamarix is considered at its best as a grazing source when it is young and
particularly when it is still under water as its leaves, twigs, and shoots are less salty at this time. Though
grazing on very wet foliage presents another problem as the animals fill their stomachs with water and
do not eat enough solid food.

Results of the chemical analyses of the leaves and branches show a high content of protein which
varies from 14% to 18% (table 4), however, as in case with acacias, the contents of protein decreased in
the dry period (CP = 8% in December 95, Annex 1). Protein, together with the high percentage of dry
and organic matter digestibility, indicates relatively high nutrition value, but the high mineral content,
especially Cl, Mg and Na being 2.66%, 1.44% and 1.68% respectively (table 3), most probably
contribute to low palatability of this plant. The high contents of Na (1.9%) and Mg (1.6%) and low
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crude protein content (3.7%) in T. nilotica shoots had been reported by M.A.H. El-Beheiry and H.F. El-
Kady (1998), with reference to high variations of these elements in different locations.

Group 2: Perennial plants

Common perennial plants growing in the middle and downstream parts of the main wadi channel and
its tributaries were selected to evaluate their nutritional status and to identify the potential suitability for
grazing. Senna alexandrina, Aerva javanica and Pulicaria crispa are woody perennials that grow as
under-shrubs. Citrullus colocyntus grows prostrate on the ground. These plants are available in dry
periods, usually the second year after the, rain, but they dry out after extended rainless periods. Aerva
javanica and Pulicaria crispa have a low score for grazing value (Springuel, 1994), while Citrullus
colocyntus and Senna alexandrina were reported to have no grazing value; however we have often
observed the partly eaten fruits of Citrullus in Wadi Allagi.

Chemical analyses show that Senna alexandrina, Pulicaria crispa, and Aerva javanica have a relatively
moderate protein content in the winter season ( 13% for all species, unpublished record) which
decreases in the dry season (9%, 7% and 4% respectively, unpublished record), especially the sharp
decrease was notes for Aerva javanica. Analyses of Citrullus samples taken in summer time (tables 3,
4), show a lower protein content (10% ) compared with other species, but a high amount of minerals,
especially Ca (3%, table 3).

Psoralea plicata merits special attention in the group of perennial fodder plants. It is a drought
resistant leguminous herb that is usually available as animal food for up to two years after a strong rain
event. It can produce new off-springs even following a light shower. It has a high grazing score
(Springuel 1994) because it is abundant with high biomass. Chemical analyses of Psoralea plicata
forage (samples taken in May 1997) show a high nutrition values with 17% of protein (table 4) and
considerable amount of minerals, especially K (2.5%, table 3). Hamed et al. (1997, 1999) reported that
Psoralea plicata contains vitamin E, phenolic cinnamate compounds, flavenoids, benzofuran and its
glycoseds.

Group 3: Annual plants

During the summer season, annual pasture is available on the exposed shore of Lake Nasser in the
downstream part of Wadi Allagi as a result of the annual water fluctuation of the lake. Short living annual
plants Eragrostis aegyptiaca, Fimbristylis bis-umbellata, Crypsis schoenoides, and Glinus lotoides
dominate the plant communities on the lake shores. Eragrostis aegyptiaca, Fimbristylis bis-umbellata and
Crypsis schoenoides are the short grasses with high crude protein (18-21%), moderate carbohydrates (8-
12%) and fibre contents (25-27%), except Eragrostis which has a high fiber content of 40% (table 4).
Amongst these plants, Glinus lotoides is the most abundant with high biomass, however it has a low
grazing score (Springuel, 1994) compared with most of other species. The protein content (8-13%) of
Glinus and DMD and OMD is not less than in most palatable species (for example acacias) and
decreases toward the end of growing season. Low palatability of Glinus could be attributed to other
plant characteristics (for example, high contents of saponins and phenolic glycosides (Hamed et al.,
1996; 1997; Hamed, EI-Emary, 1999) which are not included in the present study.

Hyoscyamus muticus, which also appears on the shoreline, was previously reported to have no
grazing value. However, our experiments reveal that Hyoscyamus muticus is rich in protein (about 17%
in winter period, unpublished data) and have high DND (above 40% in winter time). Also we observed
small amounts of this plant being given to young animals.

Astragalus vogelii and Euphorbia granulata are ephemerals with a short life cycle (3-5 months) that
grow in the desert after a rain event. Both plants provide temporal pasture for livestock. Astragalus
vogelii has a high grazing score, that is confirmed by high protein contents (10-19%, table 4 and
unpublished data). It is highly valued as fodder by the Bedouin who claim it encourages fertility and
milk production in their animals. Euphorbia granulata is the small plant prostrate on the ground and
because of its small biomass it has little contribution to animal diet.

Special attention should be paid to the aquatic plant Najas sp that grows in shallow water close to
the shores. This is frequently collected by the local population (mainly women) to feed livestock,
especially young sheep. This plant has moderate nutritional content, but it is important because
shortage of fodder is usual in winter, when the shoreline pasture inundated is by lake water. It is also
valued by local Bedouin because it can stored and saved for a time when other fodder plants are scarce.
Comparative analyses of pasture plants
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Results of the forage analyses given in Table 5 showed the range (min and max values) of plant
compounds during a one-year observation period (December 1994—December 1995).
All terrestrial plants showed a wide range of each component, that indicate diverse nutrition value of
these plants. In almost all terrestrial plants, the digestibility values and crude protein content decreased
forward to the dry season at the end of the year, that accompanied with increasing ash and fibre content
in the plants. No large temporal variability of studied components were observed in the plant tissues of
aquatic plants. The effect of aridity on reducing the protein content in the plants is supported by
Abdulrazak et al (2000), who reported a total of 17.2% of CP in leaves of Acacia tortilis, in semi-
humid lands in Kenya, that is higher than our maximum records of 14.2% (table 4) and 10% (table 5).
R.E. Lucas and B.D. Knezek (1972) indicated the weather effect on nutrient contents of plants. During
the wet season the CP content was higher than in the dry season, and the reverse for dry matter
degradation of 18 native fodder plants in the Nigerian humid area (Larbi et al., 1998). Phenological
stage of the plants also can affect their nutrient content, as was shown by Kallah et al. (2000) in studies
of the nutrition composition of fodder plants in Nigerian savannas, where a range of up to 9% was
observed for CP, and up to 12% in DMD in the period from bloom to pod dry stages. Accordingly, the
preference of browsing plant species by feral goats varied across seasons (Aldezabal, Garin, 1999).

Results from the forage analyses, given in table 5, show that the temporal variability of the plant

compounds made indefinite the variations between plant species. Though, in plant samples collected
once (tables 3, 4) large variability between plant species were detected.
Table 5. Forage analyses often pasture species from the downstream part of Wadi Allagi. Figure
indicate the range of values for each species. DMD % - in vitro dry matter digestibility ; OMD % - in
vitro organic matter digestibility CP% Crude protein; CF% Crude fibre; EE% Ether extract; Ash %
Ta6auua 5. KopMOBO#i aHan3 AecsATH MaCTOMIIHBIX BUIOB C YYaCTKOB B HIKHeM TeueHun Wadi
Allagi. ITudps! oTpakaroT aMIUIMTY Ay 3HaUeHU 1715t kKaxaoro Buaa. DMD % - in vitro (B
HCKYCCTBEHHBIX YCIIOBHAX) TIEpEBAPHBAEMOCTE cyxoro Bemectsa; OMD % - in vitro (s
HCKYCCTBEHHBIX YCIIOBHSAX) TIEPEBAPUBAEMOCTE opranudeckoro Bemectsa. CP % HemepeBapeHusrit
nporenH; CF % HenepeBapennas kneruatka; EE % Ddupnsiii skcrpaxt; Ash 3oima, %.

Plant species DMD OMD CP CF EE Ash

Acacia raddiana 29-40 26-37 6-10 30-56 3.4-4.2 7.3-8.9
A. ehrenbergianna 37-41 33-39 5-12 27-51 2.7-3.2 17-18
Tamarix nilotica 37-43 33-38 8-13 26-36 2.5-3.1 14-15
Senna alexandrina 35-41 31-37 8-13 27-37 3.6-4.2 17-25
Aerva javanica 31-40 26-36 4-13 41-57 3.4-4.6 8.2-1.8
Pulicaria crispa 31-38 28-32 7-13 33-39 2.7-2.4 14-16
Uyoscyamus muticus 38-42 32-40 9-16 35-48 2.8-3.3 8.9-9.9
Astragalus vogelii 35-40 31-36 10-15 39-45 3.4-38 10-11
Glinns lotoides 35-42 34-38 7-13 31-39 2.6-3.2 7.0-9.1
Najas sp. 31-38 28-34 7.9-10 49-61 2.4-3.1 15-17

A question rises: what are the main criteria to be adapted for plant palatability? Among the most
common parameters protein, digestibility and essential micro and macro elements in the plants
determine the nutrition status of the fodder plants.

Regarding the protein content, all studied plants, at least at definite periods, fulfil the category
above the critical minimum level of 7.7% CP requested for goats that was given by Sawe et al. (1998),
with his reference to National Research Council NRC (1981). On another hand, an optimum CP
concentration of 16% for best lamb production was given by S.G. Haddad et al. (2001).

Pods of Acacia raddiana are the superior fodder regarding the higher CP content of 21% that is
similar to 20% of CP recorded in A. tortilis by J.J. Sawe et al. (1998). It has also the lowest ash content
than in other species and relatively high carbohydrates. Astragalus vogelii is another plant with CP
above 15% that is considered by Norton (1981) as a minimum requirement for lactation and animal
growth. Amount of CP below 14.7% was valued by A.A. Al-Jaloud et al. (1994) as low in desert plants
of Saudi Arabia. Among 61 plants examined by the same authors, only 11 had the CP values above the
lowest level, among these are four species of Astragalus. In spite of high protein in Astragalus vogelii,
its DMD and OMD arc lower and CF and ash are higher than in some other plants.
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A relatively high protein content above 15% was recorded in Psoralea plicata, Tamarix nilotica
and Hyoscyamus muticus. The last two plants are considered to be a low palatable (tamarisk) or not
palatable (Hyosciamus), which was also reported by A.A. Al-Jaloud et al. (1994) as not palatable with
high CP content. Accordingly, the CP value alone could not be an adequate criterion of forage
palatability value. A good example is A. raddiana, which is highly valued by Bedouins as a fodder for
livestock in spite of its lowest CP content compare with other less palatable species.

Among the investigated plants, there are no plants with a digestibility value of above 45%, which is
considered by M.S. Kallah et al. (2000) to be adequate for high animal performance on pasture;
nevertheless most of studied plants have digestibility value above 40% at least at certain seasons.

Tamarix has a high digestibility value while still being considered as low palatable forage because
of its high salt content in the leaves. Less digestible fodder, such as Acacia raddiana and Najas spp. has
an ability to fill animals in time of feed shortage.

Ether extract (EE) did not show a high variability between plant species, and it is in range given by
N.M. Pasiecznik et al. (1996) for Atriplex species. The same authors mentioned that large variability of
EE is spatial rather that between plant species.

Regarding the carbohydrates, among the studies plants only the fruits and young leaves of Balanites
aegyptiaca, have high a carbohydrate content (tables 1 and 2) which eaten.by local people and their
livestock, particularly by goats.

Crude fibre and ash content has large temporal and between species variability. CF is very high in
Aerva javanica (47-57%) and Najas spp. (49-61%) throughout all the studied period. Ruminant
livestock require fibre for normal rumen function, but fibre also limits feed intake and digestibility
(Ramana et al., 2000). High ash content (above 20%) was recorded in Tamarix nilotica, Citrullus
colocynthis, Fimbrystilis bisumbelata (table 4) and in Senna alexandrina (table 5).

Palatability could be restricted to a high salt content in grazing of plants. Pasiecznik et al. (1996)
referred to NAS (1980) that 'intake of feed with salt levels of 5% and below will not adversely affect the
feed intake and weight gain of sheep'. In the studied plants only three plants (shoots and leaves of
Balanites aegyptiaca, Tamarix nilotica and Citrullus colocynthis) have a high salt content which
exceeds 5%. The major factor influencing the salt toxicosis in all animals is the availability of drinking
water (Pasiecznik et al., 1996). Similarly, Bedouins observed that Tamarix fodder make animals very
thirsty and they drink lot of water.

Despite of high nutrition content of some plant species, they are not eaten by animals or eaten only
when other plants are not available. These plants rather are known for their medicinal value {Senna
alexandrina, Hyoscyamus muticus, Clinus lotoides and Citrullus colocynthis) or have strong odour
(Pulicaria crispa). The presence of different toxic elements in plants, such as alkaloids, phenolic
compounds and particularly tannins 1, have a negative effect on the fodder value (intake and
digestibility) of plants (Kumar, D'Mello, 1995; Degen et al., 1998). Cutting the plants or its parts and
drying them in direct sunlight causes decomposition and break down of these compounds and hence
improves palatability (Pasiecznik et al., 1996). The common practise by Bedouins is to cut the annual
plant Glinus lotoides, that abundantly grows on the shores of Lake Nasser, dry them in the direct sun
and feed animals when the shortage of food available. Also, they collect fruits of Citrullus colocynthis
which have a very bitter taste when fresh, dry them and give to livestock in small amounts. However,
S.J.A. Adam et al. (2001) warned that daily use of 25g/kg shade dried fruits of Citrullus colocyntus for
42 days caused slight diarrhoea and other poor effects on sheep's health.

Conclusion

Desert plants could be considered as valuable forage in term of their nutrition value for supporting
the livestock production in the arid lands. Interspecies and temporal variability of major plant
components support the opportunistic lifestyles of nomadic populations in the desert which follow the
incidence of rainfall to take opportunity in the utilisation of ephemeral pasture. They bring livestock
close to the water in the driest period, when shallow rooted herbivorous plants dry out and woody
plants may be the only living fodder resources available. Among the studied plants the leguminous
plant Astragalus is the superior fodder of ephemeral pastures, while pods of Acacia raddiana have a
perfect contribution to animal diet during prolonged dry periods.

For Bedouins, semi-settled in downstream Wadi Allagi in close proximity to Lake Nasser, new
opportunities in the utilisation of shoreline plants are available. However, the plant communities on the
shores of the lake are poor floristically and are dominated by species which mainly have a low
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palatability (e.g. Tamarix nilotica, Glinus lotoides), or are even non-palatable (eg. Hyoscyamus muticus,
Aerva javanica) in spite of the presence of sufficient nutritional compounds for animal consumption.
Simple technology could be used to improve the palatability of plants by cutting and drying them in the
direct sun that will break down the toxic compounds of these plants. More studies could be
recommended on the toxic components of the plants in order to design a simple methodology for the
decomposition of these compounds to improve the palatability of plants.
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[TokpoBckas crenp — KPYHHEWIIMKA 3TaJOH PaBHUHHBIX LEIMHHBIX CTENEM HA TEMHBIX
KamrTaHo3emMax B 3aBobkbe. OH pacmofioKeH Ha HaAMONMEHHO-TEPPACOBOM TMPHUIOJIMHHO-
IJITAKOPHOM THUITAX MECTHOCTH JIEBOOEpekbsl peku Bomru, 3aHuMas 1miocKyo paBHUHY C OTMETKaMu
85 — 90 m Hax ypoBHeM MoOps. CelbCKOXO03sHUCTBEHHOE OCBOSCHUE ITOW TEPPUTOPHUU HAYATIOCH BO
Bropoii nosioBuHe XVIII cToneTusi, korna 3/1ech NOSBUIUCH KOJIOH TIepecesieHIleB u3 [ 'epmManun u
Ob11 00pa3oBaH [lokpoBckuii kaHTOH B coctaBe Camapckoil ryOepHuu. M3-3a oTCyTCTBUS peK U
BPEMEHHBIX BOJIOTOKOB B 3TOM paliOHE HUKOI/Aa He ObUIO KpymHbIX noceneHuid. K mawamy XX
CTOJICTUSI OOJIBIIYI0 YacTh dTOM TEPPUTOPHH 3aHUMAJIA TACTOHMIA M CEHOKOCHL. BomocHaOxeHue
XYTOPOB M KMBOTHOBOJYECKHX (epM OCYIIECTBISUIOCh M3 KOJIOJLEB, Ha MACTOMINAX CO3/1aBajii
MpyJabsl —KoMaHbl. Pacnaiika 3TuX 3eMelb OCyIIEeCTBIsIACh JOKAJIbHO U ObUIa COCpeoTOueHa Ha
3eMisIx npuieraronux, [lIokposcky u Baponcky (HbiHe ropoma Durenbe u Mapkce CapaToBckoit
obactn).

B 1918 roxy 3emiu ITokposckoro kantona Bonuid B cocraB ACCP memies IToBomkss] 1941
rogy B cBsizu ¢ ynpaznHeHueMm PecnyOnuku HemieB I[loBoikbsi, Gomblnas 4acTh MOCEICHHM
pacnayiach, a CelbX03yro/ibs MPUILUIK B 3amycTeHue. Ha ux mecTe MmosIBUINCH MHOTOYHCIIEHHBIE
OemnureparuBHble 00BEKTHL. [lo3qHee Ha yacTu 3emenb [IOKpOBCKOM cTa OBIT CO3laH HOBBIN
coBx03. [lnomaap MENWHHBIX U 3aJIEKHBIX 3€MEINb, COCTABISAIONIUX 3TOT YHHKAIbHBINA CTEHMHON
stanioH CapaToBCKOro 3aBOMKbsI, cOokpatuiock 10 7.0 Teicsu rektap TeM He MeHee, Mbl BIpaBe
OTHECTH JTOT, YyJOM YIICNIEBIIUN YYaCTOK CTEMHOTO JaHAmadTa papureTaM HaIMOHATHHOTO U
MHPOBOTO HACJEAHUS.

B reomopdonorndeckoM oTHomeHWH Oosbmias 4YacTh [IOKpOBCKOHM cTenmu CBsi3aHa CO
CPEIHEIIJICUCTOIICHOBOM Teppaco peku Boaru. AJmoBHalIbHBIE OTJIOKEHHS COCTOSIT U3
CYTJIMHKOB, ITECKOB, TJIUH C MPOCIOSIMY TAJICYHUKOB U KIMCIOT MOIITHOCTH J10 60.0 M.

Ha BocTouHOl OKpamHe yd4acTka, B JIOXKOWMHAX, BXomdmux B OacceitH p. Haxoit
MIPOCJICIKUBAIOTCS  CyOadpalibHbIE  ILTHOLICH-CPEIHEIUICHCTOIICHOBBIE  CHIPTOBBIC  OTIIOKEHUS,
cocrosimme W3 KENTO-OypbIX W KPacHO-OYpBHIX TJIMH W CYIJIMHKOB. MeCTaMH BBIPaKEHBI
cypdo3uoHHO-TIpOCcaIoOUHbIe siBIeHUS. [lo BO3pacTy M TEHETHYECKOMY THITY peibeda Bes
TEPPUTOPHUST y4acTKa PaACIOJIOKEHA B TMpeerax paHHEUETBEPTUUHOM JIEHYJAIMOHHOW paBHHUHBI.
l'unporpaduueckas ceTb 31eCch HE pa3BUTa W MpPEACTaBleHa JHIIb CJad0 BBIPAKEHHBIMU
J0XOMHAMH, UMEIOIIUMH CTOK K p. Bosre (Ha 3amaze), kK mputoky p. Boaru - p. Tapisik (Ha tore) u
peke Haxoii (Ha BocTOKe). DpO3HOHHBIE MPOIECCHI W3-3a PABHUHHOCTH pebeda HE pa3BUTHI
[Tomzemuble BoAbI 3ajeratoT Ha riryounax ot 7.0 1o | M u oTHOCATCS K THAPOKAPOOHATHOMY THITY C
MUHepaau3anuei 10 1 r/m.

ITokpoBCckass crTemb pacnoiokeHa B 3acylnuiuBol 30He (CapaToBCKOro 3aBOJKbBA C
koapdunmentom yBraxknenus 0.22. Cymma temmepatyp Boime 10°C cocrasnser 2900°. Hopma
TOJIOBOr0 KoymdecTBa ocankoB He mpesbimaeT 410 mm. CpenmHsis TemrmepaTypa caMu KapKOTo
Mecsa urois + 23° C, camoro xosoaHoro, — siupaps — 12°C.

30HaNbHBIM TUIIOM MOYB [TOKPOBCKOW CTEnM SABISAIOTCA TEMHBIE KAIITAHO3EMBI B COYCTAHHH
(mo 10 — 25%) c¢ nyroBo — KamTaHOBBIMU MouBamMu. @DparMeHTapHO IO MajguHAM

* CraThs HaNKMCaHa [0 MaTepuanaM HaydHoi skcnemuimu 25 mons 2001 roga Ha CEHOKOCHBIE M ACTOUIIE Yrobs B
I0KHOM M IEHTPAJIbHOM 4acTH OHreibcckoro paiiona CaparoBckoit obmactu. Haszpanme "TlokpoBa cremb” nmeer
HUCTOPUUYECKYIO MOAOILIEKY: B IPOILLIOM ONUCaHHAs TEPPUTOpUs BXxoauiua B cocTaB [TokpoBckoro kanrona Camapckoi
ryOepHuH.
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MPECTABIICHBI JYTOBO — KAIlITAHOBBIC M JIYyTOBBIC COJIOHIIEBATHIC MOYBBI, a TAK)KE KAIlITAHOBBIC
MOYBBI B KOMIUIeKce ¢ coioniamu (10— 15%).

B reob6orannueckom oTHomeHun I[loKpoBckasi CTenmb NPEACTABISIET COOOW PETUKTOBBIMA
YYaCTOK IEIMHHBIX THUIMYAKOBBIX PACTHTEIBHBIX (opMalMii Ha TEMHBIX KamTaHo3emax. OCHOBY
3TUX (hopMaIuili COCTaBISAIOT PA3HOTPABHO - TUITYAKOBBIC, KOBBUIKOBO - TUITYAKOBBIC, Pa3HOTPABHO
- 3makoBbie accormanuu ¢ OIIT ot 50 no 75%.

Ha momenT nocemenus [TokpoBckoii cTenu Ha 3amajie ydacTka mpeodiaaan KENThIA aclieKT OT
uBeTeHus NoHHHKA. Oco00e BHUMAaHHE MPHUBJICKAIOT KPYMHBIE SIPKO - KPaCHbIE KYPTHUHBI YHHBI
kiyoHeHocHoil. Ha ceBepe u ceBepo-BocToke IlokpoBCko#l cremu mpeoOsiaman  achekT
OTLIBETAIOIIUX JKEJITO - OYPBIX KOJIOCKOB THITYAKA.

[Ipensapurenbhpii cimcok (uopsl [ToKpoBCKO# creny HacuUTHIBaeT 83 BHIA COCYAHMCTBHIX
pacTeHui, KOTOpbIe OTHOCATCA K 64 pomam u 23 cemeiicTBaMm. Bepyimiee mosiokeHHe BO
(IIOPHCTHYECKOM CIIEKTpE 3aHMMAIOT 5 ceMeicTB, comepskammx oT 5 g0 17 Bumos Asteraceae (17
BuzioB), Fabaceae (14), Poaceae (10), Brassicaceae (5), Lamiaiceae (5), koropsie comepkar 61.4%
OT BCET0 BUJIOBOT'O CITUCKA.

K Hambosee mpencTaBUTEIBHBIM CEMEHCTBaM, BKIIOYAOIIUM 0ojee 5 pojoB, OTHOCSTCS:
Asteraceae — 13 pogos, Fabaceae — 7, Poaceac — 7, Brassicaceae — 5, Lamiaceae — 5, 4ro
cocraBnsieT B cymme 37 ponoB; 10 cemeiicTB ucciemyemoii (iopsl MOHOBHIOBBIE. Hambonee
3HAYMMO B COCTaBe (UIOpHI MpeacTaBicHbl 5 ponos: Astragalus — 5 Bumos; Artemisia — 4; Stipa,
Potentilla, Verbascum — o 3 Buaa; 6 pogoB — mIpeaCTaBICHbI IBYMs BUAAMH, 5 — OHUM.

B skonorudeckom criektpe ¢utopsl (tadi. 1) npeobnanarot kcepodutst (31.3%), mpucyTcTByeT
OoJbIIIOe KOJIMYECTBO Kcepome3oputoB (26.5%) u mesokcepoduror — 22.9%. Haummenbiee
KOJIMYECTBO BHUIOB B HccieayeMoi ¢uiope npuHAIekKuT wMezoputam — 19.3%. Takoe
pacnpeneneHne OOYCIIOBJICHO 3aCylUIMBBIMU  YCIOBUSAMH MectooOuTaHus. [loBwImeHHOE
yBnaxxkaenne B mae —wutoHe 2001 roma, cmocoOCTBOBajaO0 aKTHBHOMY pPa3BUTHIO (DHTOMACCHI
pacTeHmii, ocoO0eHHO ceMelictBa Fabaceae, koropeie 00pa3sylOT Ha HCCIIELYEMOH TEPPUTOPUU
3apociesbie rpynmuposku (Melilotus officinalis u Lathyris tuberosus).

B cocraB cunanTpomnHoro snemenTa ¢iopsl Bxoast Chenopodium album, Linaria vulgaris.

B nenoruueckom crekrpe (Tabi. 1) BUABI paCTEHHI PACIPEACIIAIOTCS CICAYIONMM 00pa3oM:
cTenHble cocTaBIAlOT — 46.9 %, 3HauMTenbHO KONMMYeCcTBO JYyroBbix — 16.9% wu myroBo —
crenubix — 14.5%. MeHblliee 4nCII0 BUIOB MPUXOAUTCS Ha CTEMHO — JayroByio rpyimmy (10.8%) u
MyCTBIHHO — cTemnHyto (6%). Ha m01i0 1ecocTenHpIX U rafo()UTHO — CTEMHBIX BUOB IPHUXOIUTCS
o 2.4%.

B pacrtutensHoM mokpoBe IlokpoBckoit cremm mpeoOiaanaT CcooOIIecTBa, claracMbie
sauUKaTOpaMH U3 TPABSIHUCTBHIX MHOTOJCTHUKOB (67.1%), MIOTHONECPHOBHHHBIX 3J7aKOB U
nonykycrapundkoB (Stipa capillata, S. lessingiana, Festuca valesiaca, Artemisia lerchiana). doms
OJTHOJICTHUKOB cocTaBisier 12.3%, nBynetHnkoB — 13.7%. IlomyKyCTapHUYKU W KYCTaPHUYKH
BKITFOUAtOT 6.9% ot 0011eT0 KOoJImdecTBa (PIIOPUCTUICCKOTO CITUCKA.

PaccmarpuBas usyuyaemyto ¢uiopy B reorpaduueckoM crektpe (tadm. 1) ciieayeT oTMETHUTh
npeobiaganue  noHtudeckoro  (34.9%) wu  romapkruueckoro  (21.7%) apeamoB. Ha
naJieapKTHYECKYI0 rpynmy npuxoautcs 9.6% BumoB. MeHbIee KOJUYECTBO BHIOB OTMEUYCHO B
cpeausemaomMopckoi (8.4%) u espocubupckoii (6 %) rpymmax. Ha eBpa3snaTCKyr0 MPHXOIUTCS
4.8% BunoB m3ydaemoir ¢uiopsl. [IoHTO — TEeHTpaIbHO — a3MaTcKas TpyIma MpeacTaBiIeHa 3
suamu (3.6%). EquHuYHO mpeacTaBieHbl CHOMPCKas, MPUKACIMICKAs, IEHTPAIbHO — a3uaTcKasd,
CPEIM3EMHOMOPCKO —TypaHCKasi, HIKHEBOJDKCKAass M BOCTOYHO — TIOHTHYECKAs TPYIIIbI
pacmpoctpanenus (mo 1.2%).

IToBeIIEHHAS A0JIs1 COPHBIX paCTCHI/Iﬁ CBUACTCIBLCTBYCT O HAJIMYUU 30CCH 3aJIeKel u ypouulg
AHTPOIIOICHHOI'O  IIPOUCXOXACHHA, CBA3AaHHBIX C OBIBILIMU XyTopamMi, COBpPCMCHHBIMHU
CCHOKOCHBIMH CTaHaMH U 6€JIJII/IF€paTI/IBHI:IMI/I MMpUPOAHBIMHA 00BEKTaMHU.
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MPUKACTINA

Oxono ofHOW uYeTBEPTH BUIOB SIBISAIOTCA IIEHHBIMH KOPMOBBIMU pacTeHusiMu. Kpome Toro, 3
[ToxpoBckoii cTEemM MaccoBOE€ pacHpoOCTpaHEHHWE HMEIT MEIOHOCHl, 4YTO mpeponpeznenui!
pa3MelIeHHE 3/1€Ch HECKOJIBKO MEPEIBUKHBIX Tacek.

[ToxpoBckasi cTenpb SBISETCS B HACTOAIIEE BPEMsI CAMBIM KPYMHBIM MO IUIOHIAJAN Y4aCTKO»
HepacnmaxaHHBIX 30HAJNBHBIX CTemeld B 3aBOKCKO — YPaJbCKOM CyOpernoHe, 4To AOJIKBC
ONpeAeNATh €ro CcTaryc Kak oOBbEKTa MHPOBOTO MPUPOAHOrO Hacienus. B cBszu ¢ 3tw™
HEOOXO/AMMO TMPOBECTH JAETalbHOE O0OCIEeIOBaHWE M MPEANPUHATH IPEBEHTUBHBIC MEPHI, M
JIOTTYCKAIOIIMe €r0 pachamiKy Wil aHTPOIIOT€HHYIO AeTpalaluio.

CIIMCOK JIUTEPATYPhGI
1 Psabununa 3. H. Koucrniekt dmopsr OpenOyprckoii obnactu. ExkarepunOypr: YpO PAH 1998. 163 c.

Yepenanos C. K. CocynucTbie pacTeHHss Poccuu W CONMpelenbHBIX TocyaapctB (B mpemenax
obiBiero CCCP). CII6.: Mup u cembs, 1995. 992 c.

3. Okosoro — pecypcHbiii atinac CapaToBckoit oomactu. Capatos, 1996. 34 c.

POKROVSKAYA STEPPE IS A MODEL OF ZONAL LANDSCAPES OF NORTHERN PRICASPIY

©2003. A. A.Chibilyov, N. O. Kin, S. V. Levykin
Institute of Steppe of the Ural Brunch of Academy of Sciences of Russia,
Pionerskaja st., 11, Orenburg, 460000, Russia

There are a big plot of unploughed up steppes on the dark chestnut soil on the left-bank area of the river
Volga in the Saratov region. It takes up a flat plain with the marks 85-90 m above sea-level, plain is a above
the alluvial plain terrace of the river Volga and it was formed by the alluvial loams, clay with the seams of
pebble.

Agricultural mastering of this territory was begun in the second part of XY Il century when I colonies of
settlers from Germany appeared there and the Pokrovsky conton within the framework of | Saratov province
was founded. The name of this conton and its center the town Pokrovsk (now it is the town Engels) gave the
name of the steppe plot.

The dark chestnut soils in the combination with meadow-chestnut  soils are the zonal type of; In
geobotanic relation the Pokrovskaya steppe is a relict plot of virgin sheep's fescue vegetative format The
base of this formations are motley grass-sheep's fescue, feather-grass- sheep's fescue, motley herbaceous
associations. The families Asteraceae (17 species), Fabaceae (14), Poaceae (10), Brassicaceae (5),
Lamiaiceae (5) take up a leading position in the floral spectrum.

The Pokrovskaya steppe is a very valuable landscape and geobotanic rarity of the steppe zone of
Northern Eurasia. It is the very large plot of zonal steppes in the whole Volga-Vyatskiy region, that
determines its status as an object of the world natural legacy.
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============= CHCTEMHOE H3YYEHHE APHJHbIX TEPPUTOPHH==========
V/IK 581.5

BPEMEHHOM NPOTHO3 NMPOJAYKTUBHOCTHU MACTEHUII CEBEPA
MNPOBUHIUU XOPACAH (MCJIAMCKAS PECIIYBJIUKA UPAH)

©2003r. H. Xaccalml, A.C. (I)pnzlz, M. Hypﬁepm,lesa, X. TaBakoau”

ld5a1<yjlbmem arcugomuosoocmea Pacyne Akpame ynueepcumema Jocame, amean, Upan
2IMousenmwiii uHcmumaym, um. B. B. Jlokyuaesa. 109017, Mocksa, Ilviocesckuii nep.7, Poccus
Uncmumym nycmoins. Auwxabao, Typxmenucman.
*Llenmp no uccnedosanuio npupoOHbIX pecypcos u acugomnosodcmea nposunyuu Xopacan, Upan

N3ydeHa BO3MOKHOCTb MHOTOJIETHETO IIPOTHO3a ITyTEM OJKCTPANOJALMM, a TaKkKe
TEKyIIEro IPOrHo3a YPOXKAWHOCTU MacTOMI] ¢ Y4YETOM YpPOBHS NACTOMIIHOW HArpy3KH,
aOCOJIIOTHONH BBICOTBI MECTHOCTHM U arpOMETEOpPOJIOTHUECKUX YCIOBUH OCEHHE -3UMHETO
nepuoja.

[TacTOuIHOE *MBOTHOBOJACTBO SBISAETCS TPAJULMOHHBIM B lpaHe, U 00ecre4eHHOCTh
XOPOIIETO COCTOSIHUS KOPMOBBIX YTOJUMN SIBISIETCS TOCTOSTHHON 3a00TOW MECTHBIX KHUTEIEH,
Hayku U Biacted. OOHa W3 BaXHEWIIMX 3a7a4 — BO3MOXHOCTh JOJITOBPEMEHHOTO
IIPOrHO3UPOHAHMS YPOKAHHOCTH HAa TOJbl BIEPEA M BO3MOYKHOCTH €€ MPOTHO3MPOBAHUS Ha
TEKYIMI KOHKPETHBIM roJi 10 Hayajla BEreTallMOHHOIro M nactoumuoro nepuoaa. C stumu
BOINPOCAMHU CBSI3aHbI OCHOBHBIE L€ M 3a7ayd JaHHOW paboThl. BriepBble B NpPOBUHLIMHU
XopacaH IIPOBEACHBI CUCTEMAaTUYECKUE UYETBIPEXIECTHUE HCCIEAOBAHUS 10 NMPOAYKTUBHOCTH
nacToui mpu TPEX YPOBHSAX MACTOMIIHONW HArpy3ku ¢ y4€ToM TpEX YPOBHEH BBICOT Ha
YPOBHEM MOps, a TaKKe HCCIEIO0BAHA BO3MOKHOCTh MHOTOJETHEro InporHosa. Hacrosimas
paboTa BXOAMT B TOCyAapCTBeHHYyI0 mporpammy Mcmamckoit pecnyOmuku — Hpan
"ArpomMeTeoposiornyeckasi OLEHKa, MPOTHO3 W YIpPaBJIE€HUE NPOAYKTHUBHOCTBIO apUAHBIX U
MOJTyapUIHBIX TACTOUII MPOBUHIIMK XOpacaH".

O0beKTbI H METOAbI HCCJIEA0BAHUA

HccnenoBanust mpoOBOAMIN B MECTaX PaCMONIOKeHHUS 13 CHHONTHYECKUX U KIIMMAaTHIECKUX
(mayee KIUMATHYECKMX) CTaHIUH ceBepHoro XopacaHa. OObeKTaMH OBUTH BBITSHYTHIC
IUTONIAIKA HA MACTOMIIHBIX yroibsx (TpancekThl) mauHoi 150 -200 M u mupuHOH 2 M is
TPaBSIHUCTONH W MOJYKYCTApHUKOBOW PAaCTUTEIBHOCTH (MPEHMYIIECTBEHHO Ha CPEAHHX —
1000-1500 M — abcomoTHbIX BbIcoTax), b0 mmHoN 300-400 M u mwmpuHOH 4 M as
KPYIMHOKYCTaPHUKOBOW pPACTUTCIILHOCTH HA MEHBIIUX a0COJIOTHBIX BBICOTAX, COTJIACHO
pekomenanusam H. T. HewaeBoit (1970). Bcero okosio Kaxmod CTaHIMK 3aKjiaabiBaad 9
BapMaHTOB IUIOMIAJIOK. TPHU TpajallMy MAaCTOUIIHON HAarpy3ku (3amoBeaHas TeppUTOpUs Oe3
BbIIaca, HOPMallbHBIM BbIMac — 1 rojmoBa cpexHEro poraroro ckota Ha 1 ra B ToOf,
M30BITOYHBIN BhIMTac — 2 U 00Jiee roJI0B); TPU rpajaluy mo Beicote Haa ypoHeMm mops (500 -
1000 m - "pasamna”, 1000 -1500 M - "npearopne”, 6osee 1500 m - "ropsr™).

Bo Bcex cnmydasx BBIOMpAINCh THUIIMYHBIC DJIEMEHTHI peibeda, IKCIO3UIUS Be3le —
FOKHAsL.

[TpoayKTUBHOCTH TPABSHUCTOW PACTUTCIHLHOCTH OIICHUBAIU ITyTEM €XKETOJHOTO ydeTra
ypoxaitHocTu 3a 1996- 1 999 rr. Ha yueTHBIX TUIOmAAKax B 1 M2, pacnonoxkeHHbIX yepe3 10 m
BHYTPH TpAHCEKT (BbIOMpas BH3YyaJbHO pa3HbIC YPOBHH MPOJYKTHBHOCTH). TpaBsHHCTas
pacTUTENBHOCTh Cpe3ajach Ha BbICOTE 1-2 CM OT TOBEPXHOCTH 3eMJIH. YUET ypoxKas
MOJIYKYCTAPHUKOB U KYCTapPHHUKOB IPOBOJWIIA C MMOMOIIBI0 TUITUYHBIX SK3EMIUISIPOB. Ha BCEH
TJIOUIAAN TPAHCEKTHI TIOJCYUTHIBAIM KOJIUYECTBO KYCTAPHUKOB U MOIYKYCTAPHUKOB MO BUAAM
U 10 BenmuuHe (KpymnHbIie, cpeanue, menkue). KopMoBoii Maccoit y OOJIBIIMHCTBA KYCTaPHUKOB
U TONYKYCTapHHKOB SIBJISIIOTCS OJHOJETHHE TMo0era, MO3TOMY Cpe3aid HMMEHHO UX
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(cexaropom). Cpok yuérta ypoxass — Mepexo]] TeMreparypbl Bo3ayxa depe3 20°C BecHOM min
(aza nBeTeHus], Koraa JalbHEHIIHI MPUPOCT HAA3EMHOM MACChl MPAKTHUECKH MPEKpaIaeTCs.
BosaymHo - cyxas pactutenbHasi Macca nepecurThiBaigachk Ha 1 ra.

Arpometeoponorndeckass uHdopmanus coOupanack HaMH M3 OTYETOB KIMMAaTHYECKUX
CTaHIIMM.

OavH W3 BO3MOXXHBIX TMOAXOAOB K JIOJITOCPOYHOMY MHOTOJETHEMY MPOTHO3HPOBAHHIO
YPOXKaHHOCTH SIBIISICTCS AKCTPATIOJSIIHS JITUTSIFHBIX BPEMEHHBIX PSIOB 3TOW BEIMYUHBI. Tak
KaK U3MEpPEeHHH ypOoXKailHOCTH A0 HAIIMX MCCIEIOBAHMUN B STUX pailOHaX CHCTEMaTHYEeCKU He
npoBoamioch, To M. HypOepabieBpIM Oblla TpeasioKeHa IONyIMIIMPHYECKAss MOJEIhb
BOCCTAHOBJICHHSI YPOKaWHOCTH MACTOWIIHBIX KYJBTYp MO H3BECTHBIM MOTOJHBIM YCIOBHSIM
npexxaux yer (HypOepaeieB, Xaccanu, 1999). Mbl BOCHONB30BAIHCH 3TOH MOJEIBIO,
paccuuMTaB ypoXailHOCTH 3a HEKOTOpOE KOJMYECTBO MPEAbLAYLIMX JIET s HOpMalbHON
NacTOMIIHOW HArpy3kKd U CpeIHHX OTHOCHTeNbHBIX BbicoT (“'mpearopes™) (mecra
PacIoIOKEHUST KIMMATHYECKUX CTaHmui). YeTslpe rojga HamMX H3MEPEHHH YPOXKAMHOCTH
UCIIOJIb30BaHbI HETIOCPEICTBEHHO (Oe3 mepecueToB). Moienb uMeeT BU:

O xK

Y =10) TIBT,,IIBT, =
Z ("Dtﬁ m(l)

re Y - ypO}KaI/IHOCTB (kr/ra), TIBT i - KOMM4ECTBO BIarooOECIEUEHHBIX MO TPAHCUMPALUH
IHEH B | -0if gekane BeretannoHHOro nepuona, Oc i, - KOJIMYECTBO OCAKOB 32 | -0 JIeKaIy
(Mm), K - k03 GHIMEHT UCIIOIB30BAHUS OCAIKOB pacTeHuAMH (B3siTa Benmmumua 0.5), CDt 5 .
20(i) - cpenHenekanHas TemIeparypa Bo3ayXa A | -0 1eKa bl BEreTal[HOHHOTO neproza (B
JMara30He CPOKOB Mepexoaa cpeanux temmneparyp depe3 5 u 20°C), n - ymcio aHel B Aekajie
(10). Mogenp mpeanoaaraeT, 4To KaXIOMYy BIaroo0ECHeYeHHOMY MO TPaHCIHPALUH JHIO
cootBercTByeT 10 Kr/ra yposkaifHOCTH MacTOMIIL.
Pe3yabTaThl M HX 00Cy:KAeHHE
Kpamkocpounuiii npozno3 na mekyuyuii 200 no n0200HbIM YC/106UAM OCEHNE —3UMHE20
nepuooa

ITepBoie pa3paboTku Ha 3Ty Temy mosiBuiauch B 50 -x romax XX Beka (ITomeBoit u mp.,
1990). HayuHo -MeTOIMYECKHUE OCHOBBI METOJIOB M3JI0KEHBI BO MHOTHX padoTax, HalpuMep B
(T'punro¢, Kosunuern, 1987; Dkomorwus..., 1981; PykoBoactBo..., 1984). Jlis mporHo3oB B
KayecTBe OCHOBHBIX TMPEIUKTOPOB TPUMEHSUIUCh BEIMYUHBI CyMM  OCaJKOB, CYMM
TIOJIOKUTEIBHBIX M OTPUIATENBHBIX TEMIIEPATyp 32 Pa3IMYHbIC SKOJOTHYECKH 3HAYUMBIC JUIS
pacTeHuil mepuopl, 3anmackl IPOAYKTUBHOM BJard B MOYBE, TIIyOMHBI MPOMAaYHBAHUS MTOYBHI,
K03 HUIIMEHTHI YBIKHEHUS, Ie(QUIUT BIaKHOCTH BO3yXa, YHCIIO YACOB COJIHEUHOTO CHSHUS
u gap. OOecnedyeHHOCTh TMOAOOHBIX TPOTHO30B ypokaiiHOocTH 00bgHO 80 -90%,
3abmaroBpeMeHHOCTh 1.5-2 wMecsana. JlocTKeHHMs 3TOrO HampaBlIeHUs IS TacTOMII
Lentpanbubix KapakymoB uznoxensi M. HypOepabieBeim B MoHOrpaduu (Hewaesa u np.,
1979). B Harireii pabote s IPOTHO3UPOBAHUS UCIIOJIB30BAHO HMEHHO 3TO HANpaBICHUE, TaK
KaKk OHO Tpolle W He OBUIO paHee NMPUMEHEHO B ycloBHAX MpaHa; B TO e Bpems, yke
pa3BHBAETCS M HANpaBJICHHE TUHAMUYECKOTO MOJCITMPOBAHUS POCTa M Pa3BUTHUS PACTCHUH
(Ionesoit u mp., 1990).

KoHKpeTHO Haml MojaxoJ OCHOBAaH HAa TOM, YTO B 3aCyNUIMBBIX 30HAX JIMMHUTHUPYIOIIUM
YPO’KalHOCTh TPaB U MOJTYKYCTApPHUKOB SBIISIOTCS 3aI1achl BJIard B MOYBE 0 Hayasia BECCHHETO
BETETALMOHHOTO MEepHoJIa. DTH 3arachl CO3AAI0TCS B OCEHHE -3MMHUI MEPUO/], KOTa BBINAIacT
3HAYUTENIbHAS J0JIs TOJIOBBIX OCAIKOB M UCIIAPEHHE BIIard HEBEJIMKO M3-3a HU3KHUX TEMIIEPaTyp
Bo3nyxa. KoHeuHO, Hamboiee TECHYIO CBS3b YPOXKaHHOCTH C arpoMeTeopOIOTHYeCKUMH
MOKa3aTeNIMI MOYKHO OKHMJATh, €CIIHM MCIIOJIb30BaTh UX 3HAYCHHUS /IS TPEIBETETAIIHOHHOTO U
BETETALMOHHOTO TIEPHOIOB COBMECTHO, HO 3TOT KOMOWHHPOBAHHBIH BapUAHT HE ITOJXOAUT JUIS
MIPOTHO3a JI0 Havajla BETETAllMOHHOTO MIEPHO/IA.
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Nmes dpakTrueckue 3HaUY€HUS CYMMapHOH ypOKaHHOCTH HAa YUETHBIX JEISTHKAX 33 KaKJIbIN U3
geTsipex JieT onbIToB (1996 -1999) u MeTeopoorniyeckue TaHHbBIC 33 ITU TO/BI 10 KaXKI0H U3
13 knMMaTUYeCKuX CTaHIUM, MbI TIOMBITAIUCH TIOJYUYUTh COOTBETCTBYIOIINE 3aBUCUMOCTH ISt
mporHo3a. YTtoObl yMEHBIIUTH YHCIO UCHBITYEMBIX METEOPOJIOTMYECKUX IMOKA3aTesei, MBI
HCIIONBh30BaI 00OOIICHHBIEC JaHHBIC 32 CEHTSAOph- STHBAPh KaXIOTO M3 4 - X JIET. CpeaHss
TEMIEpaTypa BO3AyXa, UCHApeHHEe 3a S5 MecsIeB, YHCIO AHEW C 3aMmepsiieidl mouBoit 3a 5
MECSIIEB, YMCIO OOJauHbIX JHEH M KOJMYECTBO OCAIKOB 3a TOT ke mepuona (M3 -3a cBoei
OOIIMPHOCTH 3THU JaHHBIC 3/1eCh He NpuBomATcs). CuuTaiu, YTO 3Ta JIETKOJOCTYITHAS
nH(popMalys MO3BOJSET CYyJUTh O 3amacax MPOAYKTHUBHOW BIIard K Hadyally BEreTalliOHHOIO
nepuoa.

Tak kak OTCYTCTBYIOT METCOJaHHBIC /ISl OMBITHBIX IUIOMA0K Ha Pa3HBIX BBICOTAX, TO B
aHaJINU3 BKJIIOYHIN U (AKTOP BBICOTHI, TeM OoJiee, YTO OH MPOSBUI ceOsl paHee MpU aHAIN3e
CPEIHUX MHOTOJICTHUX JTaHHBIX.

Jlisg Kaxaoro ypoBHs MAcTOMIIHOW HArpy3Kd [aHHBIE aHATIW3UPOBAIUCH OTACIBHO.
CHavayla TIPOBOJMJIN JUCIICPCUOHHBIA aHAIM3 BCEH COBOKYIMHOCTH (AKTOpPOB, a 3aTeM
PETPECCUOHHBIN aHaIN3 AJs CTATUCTUYECKU 3HAYNMBIX.

a) Bea cosokynnocms cmanuyuii

Jna nnomanok 0e3 Beimaca okoio 50% BapbUpOBaHUS CyMMapHOH yposkaiiHOCTH 3a 4
rojla CBSA3aHO C a0COJIOTHOM BBICOTOM TuIOmanok u okono 10 -15% - ¢ ocaagkamu oceHHe-
3UMHETO MEepHOAa; OCTAIFHBIE METEOOKA3aTeIH KOPPEIUPYIOT C OCaJKaMH U HE MOKa3bIBAIOT
CYIIECTBEHHOTO JOTIOJHUTEIBHOTO BIUSHHSA. Y paBHEHHE ISl IPOTHO3a YPOKAHHOCTH:

YV =-411+ 0.6214 x H - 0.0001808 x H2 + 4.205 x 06 + 0.00122 x Oc x H

R?=0.63, s=96 kr/ra; ypoBenb 3Haunmoctu ypaBHeHuss 0.0005, koaddunuentor 0.01 u
HIDKE.

Xoportiee ypaBHEHHE MTOIYYEHO U 0oJiee MPOCTOrO BU/A!

Y =111+ 0.00158 x Oc x H

R2=0.54, s= 110 kr/ra; ypoBeHb 3Haunmocth ypaBHenus 0.0005, koaddurmentos 0.001.

3nece H - abcomrorHas BeicoTa (M), O0 u Oc - YHCIO OOJAYHBIX JHEH M KOJIMYECTBO
ocaskoB (MM) 3a TMEpUOJ CEHTSIOpPb - SHBapb, HEMOCPEICTBEHHO MPEAICCTBYOIIHN
BETeTAIIMOHHOMY MepUoay, Y - CyMMapHas ypoxaiHocTh (Kr/ra).

JI7ist TUTOIIAZIOK ¢ HOPMAJIBHBIM BBITTACOM C a0COJIFOTHOW BBICOTOW CBSI3aHA YK€ HECKOIBKO
MEHbIIIass 4acTh OOIIero BapbupoBaHus ypoxaiHoctu (40-44%), a ¢ ocaakamu, HA00OOPOT,
Heckonbko Oosbmast (13- 22%). YpaBHeHue I IPOTHO3a YPOXKAHHOCTH:

VYV =-471 + 0.8754 x H-0.0003311 x H2+0.0009629 x H x Oc

R?=0.62, s = 46 kr/ra; ypoBens 3Haunmoctu ypaBHenus 0.0005, koadpurmentor 0.001.
Xopoiee ypaBHEHHUE MOTy4aeTcs U 0oJiee MpOCTOro BUIA!

Y =86 + 0.0009066 x H x Oc

R2=0.51, s = 53 kr/ra; ypoBHH 3HAYMMOCTH TE€ JKE.

MOXHO BHIETB, YTO XapaKTCPHUCTUKH ypaBHEHUH cBs3u (MpoOrHo3a) Oe3 BbIllaca W IMpH
HOPMAaJIBHOM BBITIace OJIM3KH MEXIY COOOI.

CoBepiieHHO Jpyras KapTHHA TOJy4aeTcss NMpU W30BITOYHOM BBIMIACE. 3/1€Ch YK€ HET
BeyIIMX (PaKTOPOB, M CAaMU JIOJH BIUSHUS OTIACIBHBIX U3 HUX KojeOmtorcst B uHTepBaie 10-
15%. DT0 COOTBETCTBYET XaOTUUECKOM, IJIOXO MpEACKa3yeMol KapTHUHE, MOJyYeHHON HamMu
paHee JUIi CpEIHUX MHOTOJETHUX YPOXKAaHHOCTEH W KIMMAaTHYECKHX XapaKTEPHCTHK.
YpaBHEHHE PErPECCUH:

V¥ =310-1.472 x Oc + 0.006763 % Oc?-Oc?-4.795 x T-0.3783 x 1 + 0.0003845 x 112

R?=0.24, s = 29 xr/ra; ypoBens 3Hauumoctu ypaueHus 0.10, xospduuuenros 0.10 u
HITKE,

mwm Y =122 + 0.001471 x Oc2-4.609 x T,
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R? = 0.20, s = 29 kr/ra; ypoBeHb 3Haunmoctu ypaBHeHus 0.10, koaddurnmenton 0.02 u
HIDKE.

3necy T - cpennss temmneparypa (°C), I - cymmaproe ucnaperue (MM) 3a CEHTAOPb -
SHBapb. SICHO, YTO NPOTHO3 B ATOM Cily4yae MEHEe HaJeXEH, YeM B NPEAbLAYIIHX. XOTS
OTHOCHUTEJIbHBIC OIMMOKH YPaBHEHHUM 1O OTHOIIEHUIO K CPEIHEH YPOKAMHOCTU Pa3iudaroTCs
HE CTONb CWIBHO. TIpu U30BITOYHOM BhIMace OHa cocTaBusser 27%, Torma
KaK COOTBETCTBYIOITHE omUOKH 0e3 Bhimaca 25%, npu HopmainsHOM Bhimace 20%.

[TokazaHHas 31eCh BO3MOXKHOCTh KPaTKOCPOUHOTO HPOTHO3HPOBAHHUS YPOKaWHOCTH MO
MOJTyYEHHBIM 3/IeCh YpaBHEHUSIM YyKe B (peBpasie Mecsie OTHOCHUTCS KO BceMy CeBepHOMY
Xopacany B 1eloM. B TO ke BpeMms, NpPEIACTAaBISCT MHTEPEC M BO3MOXKHOCTD
MIPOTHO3UPOBAHMSA B O0JIee MEIIKUX pailoHaX BOJIM3U OTACTHHBIX KITMMATHYECKUX CTAHIIHH.

0) OmoenvHble KTumamuuecKue CManyuu

B xadecTBe npumepa ObuTH BhIOpaHbI cTaHIkK Jlapra3 (¢ 0OJIbIIMM KOJHYECTBOM OCAIKOB
B OCCHHE - 3UMHHH TEpPHOa U OOJBIIMMU CYMMAapHBIMH YPOXKaWHOCTAMH) U Mo3saypaH (c
HaMMCHBIIMMY 3HAYCHUSMH ITHX MTOKa3aTelieit).

Tak >xe kak W BbIlIe, CHaYa1a ObLI MPOBEJCH TUCIICPCHOHHBIM, & 3aTEM PErpecCUOHHBIH
aHanmu3bl. [Ipekae Bcero okas3aloch, YTO BCE MOKa3aTeldd Morofsl 4 -X JIeT OYeHb TECHO
KOPPEIUPYIOT MEXIy co0Oi TO BIMSHUIO HA YpPOXKaWHOCTh, TaK YTO B KadeCTBE HX
MpeCTaBUTENs ObUT BHIOpAH OJUH - OCAIKH; BTOPHIM (PAaKTOPOM B3siTa BBICOTA, M 3ajada
OKazaJyiach IByX()aKTOPHOM.

Jliis mnommanok Oe3 BeITaca B palioHe craHiuu Jlapras ¢ BeICOTOW OBLIO CBsi3aHO 86%
BapUaIii CyMMapHON YpPOXaiHOCTH, ¢ ocaakamu -10%; ypaBHEHHS 1J1s1 IPOTHO3A:

YV =-782+4.145 x Oc + 0.3283 x H

R?=0.94, s=57 «kr/ra; ypoBenb 3Haunmoct ypasrerus 0.0005, koadduuuentos 0.01 u

HUKE,
mwm Y =-32 +0.3283 x H,

R?=0.85, s = 83 kr/ra; ypoBeHs 3Haunmocty ypasaerms 0.005, kod(puiieHTa perpeccu
0.001, cBOOOIHBII YIeH HE3HAYUMO OTIINYAETCS OT HYJIS.

J11s1 TUTOIAI0K ¢ HOPMAJIbHBIM BBITIACOM €liie OO0JIbIIe TeCHOTa CBsI3U ¢ BoicoTO# (94%), a
¢ ocajgikamu Jialib 4%; ypaBHEHUs JIJIs IPOTHO3A!

V=-318 + 1.241 x Oc+0.2751 x H

R?=0.98, s=17 «r/ra; ypoBeHs 3HaunmocTH ypashenns 0.0005, xosddumumentos 0.01 u
HHUXKE, WA V=-94+0.2751 x H

R220.94, s = 25 kr/ra; ypoBHH 3HAUUMOCTH T€ KE.

Jns mnomamok ¢ W30BITOYHBIM BBITACOM  YXe JApyras KapTuHa: 52% Bapuanuu
CYMMapHO# yp0oKallHOCTH CBsI3aHO C ocankaMu ¥ 34% c BBICOTOI; ypaBHEHHE Il IPOTHO3A:

Y =162+ 0.002674 x Oc?-0.2288 x H +0.0001063 x H’

R?=0.78, s=12 kr/ra; ypoBeHs 3HaummocTd ypaaeHust 0.10, Koo HIHEHTOB perpeccH
0.05 u Hmxe.

B paiione cranumu Mo3aypan mis miomanok Oe3 Beimaca 67% Bapuaiuu cymMMapHOU
ypOKalfHOCTH CBsi3aHO ¢ BbIcOTOM U 15% c ocankamu; ypaBHEHHUs 1Sl TPOTHO3A!

Y = 1107 + 0.01637 x Oc?-1.814 x H + 0.0007667 x H?

R? = 0.78, s = 40 kr/ra; yposens 3HaunMocti ypasrerns 0.05, kosddummentos 0.10 u
HIUXKE, 1507051 V =1260-1.814 x H + 0.0007667 x H?

R? = 0.67, s = 47 kr/ra; ypoBens 3uaunmocty ypasuenus 0.10, koaddummentos 0.02 1
HIDKE.
JUid TUIomagoK ¢ HOPMalIbHBIM BBIACOM C BBICOTOM cBsA3aHOo yxe 44% Bapuauuu

CYMMapHOi ypoxkaliHOCTH, a ¢ ocaikaMu 46%; ypaBHEeHuUE JUIsl TPOrHO3a!
Y =-266 + 0.009617 x Oc*+0.5235 x H-0.0001827 x H?
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R?0.81, s=12 «krira; ypoBeHb 3HaunMoctH ypaBHeHus: 0.05, xoadpdunmento 0.10 u
HUXKE.

Jlnst momiaiok ¢ M30BITOYHBIM BBITACOM JOJIHM ONMUCHIBAEMOW BapHallMd CYyMMapHOM
ypoxkaitHocTH aisi o6oux (aktopoB eme Hke - 38% st ocagkoB U 37% IS BBICOTHI,
ypaBHEHHE ISl IPOTHO3a:

Y =291 +0.01141 x Oc® -0.5328 x H + 0.0002209 x H

R?=0.72, s—18 «kr/ra; ypoBeHb 3HaunMocTd ypaBHeHust 0.10, ko3ddunnenTon
perpeccun 0.10 u Hixe.

Takum o00pa3oM, BOJMM3M KOHKPETHBIX KJIMMATHYECKUX CTAHIUH BO3MOKHOCTH
KPaTKOCPOYHOTO MPOTHO32 BBIIIE, YeM JJIsl BCel COBOKYITHOCTH CTAHIIMI B IeJI0M (HECMOTPS
Ha TO, YTO YKMCJIO MCXOHBIX JaHHBIX MEHbIIE). [Ipu 3TOM moaaaeTcss IporHO3Yy U CyMMapHast
YPOKaHHOCTb IJIOMIAIOK C U30BITOYHBIM BBITIACOM.

Mmuozonemuuii IKCMpPAnONAYUOHHBLI RPOZHO3

Boccranosnennsle mo merony M. HypOepabieBa BpeMeHHBIE psiJibl  ypOKailHOCTH
(HopMasbHBII BBINAC, "TIpeAropbe’) MpeacTaBicHbI B Ta0uIe 1.

Ta6amma 1. BoccraHOBIEHHBIE MHOTOJICTHHE PSI/IbI CYMMapHO# ypoxkaiiHocTu (kr/ra) nuis "mipenropuid” u
HOPMAJIBHOI'O BhIIaca. HOCJ‘IG,[[HI/IG 4 roJa B pAaax - Halllk SKCIICPUMCHTAJILHBIC TaHHBIC. Table 1.
Calculated data about the pasture productivity (kg/ha) in piedmonts and areas with regulated grazing. The
data for the last 4 years have been obtained by our experiments.

T'on CraHumMsa

1 2 3 4 5 | 7 8 10 1 | 12 | 13
1977 80
1978 110
1979 170
1980 340 230 70
1981 150 370 120
1982 290 300 350 110 150
1983 220 210 400 450 200
1984 120 240 130 410 144 30
1985 140 250 110 180 230 250 180 170
1986 200 180 380 420 450 230 300 103 130
1987 220 310 310 316 295 120 260 140 200 200
1988 130 130 190 180 255 130 320 300 230 200
1989 100 200 180 180 385 330 290 130 520 90
1990 310 292 350 460 165 30 410 150 580 80
1991 210 270 290 250 115 180 230 260 220 300 200
1992 290 130 350 400 335 300 250 180 140 490 160
1993 160 140 210 208 125 40 380 270 390 345 230
1994 160 190 200 590 245 230 530 480 460 270 160
1995 210 410 310 350 330 330 210 230 480 236 160
1996 322 312 303 350 183 223 316 315 339 330 220
1997 288 176 289 310 232 157 267 245 288 351 168
1998 214 253 248 218 189 217 296 313 245 303 186
1999 166 291 280 298 208 187 237 231 290 264 150

[Mpumeuanne. Homepa 0603HaYaIOT CIIEYIOIINE CTAHIIHN:

1— bomxuopn; 2 —Illupean; 3—TI'yyan; 4 — Mamixan; 5— [onmemakan; 7 — Dcdapaen; 8 —
Armazap; 10 — Bap0aprane; 11 — YamanOun; 12 — Yaxynap; 13 — Mozaypas.

Note: Numbers indicate the stations:

1 — Bodjnord; 2 — Shirvan; 3 — Guchan; 4 — Mashkltad; 5 — Golmakan; 7 — Esfaraen; 8 -
Agmazar; 10 — Barbargale; 11 — Chamanbid; 12 — Chakudar; 13 — Mozduran.
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Ta6auua 2. PesynbTarhl aHanM3a MHOTOJIETHUX BPEMEHHBIX PSAJIOB CYMMapHOU ypOXKalHOCTH.
Table 2. Results of analyzing the data of several years about the pasture productivity.

Crannms Bpemennoii Tpern u | Cpensss HecMeIeHHast Cpennss
€ro 3HaYUMOCTh  |OLICHKA YPO>KAHHOCTH IPOIOJIKUTEIBHOCTD
B panv (kr/ra) LIMKIO0B (roner)

BomxHODA + (He3HaYUM) 214 5
[IupBan + (He3HAYUM) 255 4-5
T'vuan - (HezHaumM) 271 v 375 4-5
Marnxan + (He3HaYUM) 329 2 WU HET
TonpMakan - (me3HaumMm) 250 3
DcdapaeH - (He3Hauum) 213 3
Armasap + (He3HAYUM) 290 2u3
BapOapraie + (He3HAYUM) 250 3
Yamanoun + (He3HAYUM) 272 5-6
Yakynap - (me3HaumMm) 329 -
Mo3saypas + (0.05) 120 5

Oo6o3naveHns: " + " 03HaYaeT HATMYNE TCHICHIINN K POCTY YPOIKAaHHOCTH CO BpEMEHEM,
- K CHWKEHHIO YPOXKAWHOCTU CO BPEMEHEM.

Symbol: " + " means tendency to crop yield growth in the course of time,

" —" means drop in crop yield in the course of time.

JlJis TONMy4YeHHBIX BPEMEHHBIX PSAIOB OBLJIO MPOBEPEHO HAJMYKMe BPEMEHHOTO TpeHIa
YPOXKaMHOCTH (C TIOMOIIBIO HEMAPaMETPHUYCCKOTO KPUTEPHsI) M MPOAHAIN3UPOBAHBI IPaPUKH
aBTOKOppeNsluu. Pe3ynbraTel 5TOro aHanmu3a cBeleHbl B Tabmuiyy 2.Tombko uisi ogHOM
CTaHIIMM MHOTOJIETHUH TpPEH]J YpO’KaHOCTH OKa3aJics 3HAYuM, HE3HAYMMOCTh TPEHJa B
OCTaJIbHBIX CIIy4asX MOKET OBbITh CBsi3aHAa KaK C JIEHCTBUTENIBHBIM €r0 OTCYTCTBUEM, TaK U C
HEJIOCTAaTOYHOM IIMHOW psiga. TeM He MeHee, /Uil / CTaHIMM HaMeuyaeTcs TEHACHIUS K
POCTY YPOKalHOCTH CO BPEMEHEM, a JIJIsl YETHIPEX - K YMEHBLIEHUIO.

3aMeTHO Pas3IYalOTCs MPOJODKUTEIFHOCTH IUKIOB H3MEHEHUS YPOIKAWHOCTH - OT 2-X
JIeT Ha OJIHUX CTAHIUSX 70 5 - 0 yieT Ha Apyrux (s ctanuuu Yakyaap CIHIIKOM KOPOTKUN
PO Ul OLIGHKH JUIMHBI LIMKJIA, A7 cTaHUuMu Mo3aypaH pasMep LMKIIA OLEHUBAIM MOCIe
UCKJIIOYECHUST TPEHMA); CJIEI0BAaTeIbHO OICHKH YPOKAHHOCTH M WX TMPOTHO3 IMyTeM
SKCTPAIOJISIIUU  TPEHJAa IO BPEMEHH MOTYT COOTBETCTBOBATh JIMIIb CPEIHUM IO
JUINTEJIBHOCTU IIMKJIA 3HA4YEHUsIM, a HE KOHKpeTHbIM roxam. IIponmomxkas m Bopenb
JKCIIEPUMEHTAIbHbIC HAONIONCHUS HA OMNBITHBIX IUIOMAAKAX, MOXKHO YBEIUYHBATH
SKCIEPUMEHTAIBHYIO COCTABJSIOIIYI0O BO BPEMEHHBIX pAJaX W TEM CAMbIM YJIy4IlaTh
HaJIeKHOCTh OLIEHKHU TPEH]1a U TOUHOCTh BO3MOXHOM 3KCTPANOJISALHUH.

Ha nannoMm stane nuiub Ajisi OAHOW cTaHIMU Mo3aypaH MOXKHO TOBOPUTH O MPOTHO3€E
MyTeM SKCTpanosiuu Tpena. CooTBETCTBYIOIIEE ypaBHEHUE UMEET BU/L!

Y =110+ 3.559 x t

R?=0.21, ypaBHeHHe HE3HA4MMO, HO KOI(DMHUIMEHT PErpeccHH M CBOOOIHBIN diICH
3HaunMbI Ha ypoBHE 0.05,

rae t - HoMep rojga OT Hadaua MCIOJIBb30BaHHOTO BpemeHHoro psina (t=0 mis mepBoro
roga B psay). Jst qpyrux CTaHImid MOAOOHBINH MPOrHO3 MOKA HE MMEET CMbICIA, U MOXKHO
MOJIb30BAThCS CPEAHEN HECMEIICHHOM OLIEHKOH yp0o)kKalHOCTH U3 TaOIUIIbI 2.

B 3akmroyeHme MOXHO CKa3aTh, YTO 3a0JarOBpEMEHHBIA TMPOTHO3 CyMMAapHOM
ypokaltHOCTH macTOuI B ¢eBpaje mepe] HadajloM BEreTaloHHOIO MepHoja Ui ceBepa
NpoBUHIMK XOpacaH BIOJHE BO3MOXEH IO arpoOMETEOpPOJIOTMYECKHM IOKa3aTelsiM
MPEALIECTBYIOIIEr0 OCEHHE -3UMHEI0 IEPUOAA U BBICOTE MECTHOCTH.
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TEMPORARY FORECASTING THE PRODUCTIVITY OF PASTURE
AREAS IN THE NORTHERN PART OF HORASAN PROVINCE
(ISLAMIC REPUBLIC IRAN)

©2003. N. Khassani', A. S. Frid?, M. Nurberdyev?, Kh. Tavakoli*

1Faculty of Cattle Breeding Rasule Akrame, Djame University, Damgan, Iran
2y.V.Dokuchaev Soil Institute, 109017 Moscow, 7 Pyzhevsky per., Russia
3Institute of Deserts, Ashkhabad, Turkmenistan
“Centre for Study of Natural Resources and Cattle Breeding, Province of Khorassan, Iran

Under consideration is the productivity of pasture areas depending on the grazing level,
agrometeorological indices and absolute altitude in the northern part of Horasan province in Iran.

The studies have been carried out within the pasture areas near 13 climatic stations. As an object of
research 9 transects were used along the areas with different level of load upon pasture (reserved areas
without grazing, regulated and heavy grazing) located at different height above mean sea-level (plain at
a height of 500-1000 m, piedmont elevated by 1000-1500 m and mountains - above 1500 m). The grass
and subshrub yield was annually estimated during 1996-1999.

Based upon the meteorological indices taken for the previous years M. Nurberdyev's method made
it possible to calculate the grass yields in these years with the aim at analyzing the possibility for
temporary forecasting the productivity of pasture areas by means of extrapolating the data about the
yield of previous years.

The comprehensive analysis of relations between the yields obtained in the years of research and
agrometeorological indices for the autumn-winter period (September-January) has shown that in
February before the vegetation period the pasture productivity can be successfully forecasted both for
the entire area in the northern part of Horasan province and for areas located near climatic stations.

When comparing the existing data about the pasture productivity with those obtained in
experiments one should safely conclude that there is no trend of several years in the pasture
productivity within the areas located near the climatic stations.
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3ACYHI/TUBbIX 3EMEJIb
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POJIb I'PBI3YHOB B PACITPOCTPAHEHUHU KOCTOYEK IUKOI'O

ABPUKOCA PRUNUS ARMENIACA
© 2003 r. Yskan YxknOuHbL

HUnemumym 300n0euu Axademuu nayxk Kumas. 100080, Ilexun, Kumaii

I'nGens cemenHOTrO (hOHJA B JIECaX YAaCTO CBSA3BIBAIOT C OTPUIATEIHHBIM BIMSHHEM TPBI3YHOB.
Tem He MeHee poJib TPHI3YHOB B MPOIECCE JIECOBO30OHOBIICHUSI OCTACTCS HE J0 KOHIIA MOHATHOU
u3-3a HeJocTaTKa 0ojiee AETalnbHOM MH(POpPMAlMU O KOJMYECTBE CEMsH, M3bATHIX I'pbl3yHaMu. B
JaHHOW paboTe C UCMOJH30BAHUEM HOBOTO METOJIa MEUCHHS KOCTOYEK (C MOMOIIBbIO HEOOJNBIINX
OJIOBSTHHBIX METOK C HAHECCHHBIM Ha HUX KOJOM) OBUIHM UCCIIEOBaHBI OCOOCHHOCTH PaCCEHBAHUS U
COXpaHCHHS KOCTOYEK JTUKOT0 abpuKoca rpbi3yHaMu B ropuctom paiione (40°00' c.mr., 115°30' B.11.)
omu3 [lekuna. s storo skcnepumenta 10—15 uronst 1998 r. Obimm coOpaHbI 1ETbIe CO3PEBINNE
KOCTOYKH JMKOro abpukoca. beut 3anoxken tpancekT (mmmHoi 240 MeTpoB), mepecekaromiuii 4
CKJIOHA, W BJIOJIb Hero Ha paccrosHuu 10 M npyr ot apyra OblIM pacroyioskeHsl 24 rutomanaky. 19
— 20 wuronst, 3 utonsg U 23 okTs0psa 1998 r. KOCTOUKM C MPUKPEIUICHHBIMHA K HUM OJIOBSIHHBIMU
MeTKamu B koimuectBe 1440 O6butn pa3ObpocaHsl B Mpeenax 3THX Iuomaok. [locie atoro mo obe
CTOpOHBI TpaHCEKTa Ha MmUpHHY g0 50 M OBUIO TPOBEICHO THIATEIHHOE OOCIEIOBaHHE HO
KBajparaM 2 X 2 M2 i TOTO, 4TOOBl OOHAPYXHUTh MOMEUEHHBIE KOCTOUKH HJIM UX (PParMEHTHI.
BoapIMHCTBO MOMEUYEHHBIX KOCTOUEK WM MX (PparMeHThl ObUTH OOHApy>KeHBI Ha yaaneHuu 10 20
M OT IUIONIAJIOK HAa TpaHCEKTe. boyblas 4YacTh MOMEYEHHBIX KOCTOUEK WM UX (hparMeHTHI
OKa3aJIUCh PACCESTHHBIMHA B HAIPaBICHUH IEHTpAa W HIDKHEH YacTW CKJIOHA. biaromaps cBouM
MOBEJICHYECKUM OCOOCHHOCTSAM TpPBI3yHBI JeNalu 3amachkl U3 KocTouek. OHHM TIpearnovuTanu
3apbIBaTh KOCTOYKH B 3€MJIIO B TPaBE Ha OTKPBITHIX YYaCTKaX, a MOCJAIN UX B YKPBITHAX B TYCTOM
Kycrapauke. Kak BBISCHUIIOCH, HAJIMYUE TPABSIHUCTOTO MOKPOBA TOJOKUTEIBHO CKA3bIBACTCS HA
rporiecce mpopacTaHus adpuKoca U3 KOCTOYEK, 3apBhITHIX B 3€MJII0 Ha TIIyOMHY 5 ¢M, B TO BpeMms
KaK, KOppemsIus ¢ TYCTOTOM KYyCTapHHKOBOTO sipyca ObUla OTpHIAaTeNbHAs. 3aKalbIBaHHE
IphI3YyHAaMH KOCTOYEK B 3EMJIF0 HA OTKPBITBIX TPAaBSHHUCTBIX Y4YacTKax CHOCOOCTBOBAJIO
BO300HOBIICHHIO JUKOTO a0puKOCa, YTO CBHJICTENBCTBYET O CYLIECTBOBAaHMM B3aWMHOU
KODBOJIOIIMHA MEXIYy a0OpUKOCOM M TpbI3yHaMH. BhICKa3aHO TakKe MPEIIOI0KEeHNE, YTO TTOCJaHHe
IphI3yHaMH KOCTOYEK JMKOrO a0puKoca B YKPBITHM TOJ KyCTaMH IOMOTraeT MM H30exarb
XHITHAKOB.

HOW RODENTS PLANT SEEDS OF WILD APRICOT PRUNUS ARMENIACA
© 2003. ZHIBIN ZHANG

Institute of Zoology, Chinese Academy of Sciences
Beijing 100080, P.R. China

Prior studies suggest that rodents are significantly associated with the seed-fate in many forests. Seeds
falien or placed on the soil surface disappear very quickly due to the removal by vertebrates,especially by
rodents (Shaw, 1968 a; 1968 b; Kanazawa, Nishikata, 1976; Kikuzawa, 1988; Herrera, 1995). Rodents
consumed most seeds and few of them can become seedlings (Sork, 1984; Miyaki, Kikuzawa, 1988;
Herrera, 1995). Rodents are also recognized as an important agent for the regeneration of some forests
because they disperse and bury seeds (Jensen,Nielsen, 1986).

Although it is relatively easy to quantify seed removal’, it is difficult to know what happens to all the
seeds that are removed (Sork, 1983; 1984). Therefore, the role of rodents in forest regeneration has not
been well understood due to lack of more detailed information on the seeds removed by rodents.
Recently, some useful techniques have been employed to study seed-fate by labeling experimental seeds
with radioactive (Jensen, Nielsen, 1986; Vander Wall, 1997), fluorescent pigments (Longland, Clements,
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1995), metals (Sork, 1984) and threads (Forget, Milleron, 1991). These methods provided more
information on the survival, dispersal, food cache and microenvironments of the tagged seeds. The
disadvantage of the present techniques is that the tagged seeds are usually not distinguished from each
other. In this study, we used anew method to study the fate of a wild apricot nearby Beijing, China by
labeling seeds with small pieces of coded tin-tags.

The low forests or shrubs of wild apricot are widely distributed in the mountainous areas at latitudes of
700-1200 meters in the suburb of Beijing, China (Chen, 1997). It is atypical pioneer plant species, which
easily invades sunny deforested areas of dry and poor soil, and avoids the shade or high-density forest
canopy. The seed of apricot weighs about 1.47 g (n = 112).The seed cover is very hard and only rodents
are able to open it. The seeds of apricot ripe in summer, usually in mid-June. New seedlings will sprout
out in early May of the following year. Previous observation indicated that regeneration of apricot
depended heavily on rodent burying because surface-sown seeds of apricot germinated poorly (Zhang et
al.,1998).But it is little known how rodents disperse and preserve the seeds.

This study, by tracking the tin-tagged seeds of apricot, aims to investigate (1) the dispersal distance and
pattern of the tagged seeds; (2) the microenvironment of the seeds or their fragments; and (3) the size of
food cache.

METHODS
Study site

The experiment was carried out in a mountainous area nearby the Liyuanling Village, Qijiazhuang

County, Mentougou District of Beijing (fig. 1). The study site is located at a latitude and

Valley Valley

Fig. 1 The study site and illustration of the 24 plots (A-F, 1-18) along a transect crossing 4 slopes (25-35°) for seed
release test. Puc. 1. OGcienoBanHas Teppuropus W mnonoxenue 24 yyactkoB (A-F, 1-18) Baoms TpaHcekra,
nepecekarorero 4 ckiona (25-35°),Ha KOTOPBIX MPOBOMIACH OLICHKA PACCEUBAHUS KOCTOUEK.

longitude of N 40°00',E 115°30',an elevation of 1200 m, about 120-km northwest of Beijing. The
villagers immigrated out 12 years ago under the help of the Beijing government for the nature
conservation and poverty-alleviation of mountainous residents. The study area is very degenerated due to
extensive cutting and goat grazing for almost a century. Oak (Q. Liaotungensis), wild walnut (Juglans
mandshurica), wild apricot (Prunus armeniaca), Vitex negundo and Prunus davidiana shrubs are
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commonly found. Under shrublands, Elymus excelsus, Poa spp., Elsholtzia stauntoni are common
grasses. Laxix principis-rupprechtii and Pinus tabulaeformis are planted trees by local forestation farm in
small areas.

Seed-release test

Intact and ripe seeds of wild apricot were collected on June 10-15,1998 for seed-release test.Tiny holes
were drilled at the bottom sides of seeds without destroying the inside kernels, and tied with small and
light tags about 4-cm long and 1-cm wide by using thin metal-strings of 3-cm long. The tags are made of
Coke tin and coded by using asharpen metal-pen or hard printing blocks with numbers.The tin-tagged
seeds are easy to find after being dispersed by rodents. If buried in soil by rodents, the tin-tags are left on
surface.

A 240-m transect across 4 slopes was located for seed-release (fig. 1.). Along this transect, 24 plots
(Plot A-F,Plot 1-18) were located with 10-m apart. A total of 1440 seeds were released at the 24 plots on
June 19, July 3,and October 23,1998. After seed-placement, both sides of the transect of 50-m wide were
extensively checked by scanning every quadrate of 2 x 2 square meters with roughly equal efforts to find
the tagged seeds or their fragments. The checking dates were on June 21-22, June 26-27, July 4-5,July 11-
12,0ctober 24-25.0ctober 31 and November 1 of 1998,and May 15-16, June 20-21, July 4-5 of 1999
respectively.

Four categories of seed-states were defined for the tin-tagged seeds or their fragments (fig. 2a):
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Fig. 2. Definition of slope-directions, microenvironments and seed states, (a) seed states, (b) slope-directions to
which the tagged seeds or their fragments were dispersed, (c) microenvironments of seeds or their fragments. Puc.
2. OrmpeneneHue HampaBlICHUN Ha CKJIOHE, OCOOCHHOCTEH MECT HaXOXKICHUS KOCTOYEK WM WX (ParMeHTOB U
MOJIOKEHHUST KOCTOUEK: a) MOJOKEHHEe KOCTOYEK; b) HampaBlieHHe Ha CKIIOHE, 10 KOTOPOMY OBUIH pacCesHbl
TIOMEYE€HHBIE KOCTOYKH, C) MeECTa HaXOXKACHUSA KOCTOYCK HJIN UX (bpaI‘MeHTOB.

Intact and buried (IB).The tagged seed is intact and buried in soil with tin-tag out of the soil.

(parMeHTOB.

Intact and on surface (I1S).The seed is intact and littered on surface.

Eaten up (E).There is agnawing hole opened by arodent on the tagged seed. The inside kernel of the
tagged seed was taken away. Only the seed cover is littered on surface with tin-tag attached on.

Cut off (C).The seed is cut off from the tin-tag. Only the tin-tag is littered on surface. The seed is gone
and its fate is unclear.

APUOHBLIE SKOCUCTEMbI, 2003, Tom 9, Ne 18



60 WKAH YXKNBNHDb

The distance of the tagged seeds or their fragments to their original releasing plots was measured. Five
categories of slope directions of seeds or their fragments to their original releasing plots were defined and
shown in fig.2b.

The five slope direction, including Up Slope (Up), Down Slope (Down),Middle Slope (Middle), Up-
Middle Slope (Up-Middle), Down-Middle Slope (Up-Middle),Up/Down, were identified according to the
area in which seeds were located. Up/Down means the seeds or their fragments were moved across the
top of a hill or a valley.

Four categories of microenvironments of the tagged seeds or their fragments were defined as follows
(fig.2c):

Naked ground (NG). The tagged seeds or their fragments were buried in or littered on naked ground.

Grass (G). The tagged seeds or their fragments were buried in or littered on open grasses.

Under shrubs (SU).The tagged seeds or their fragments were buried in or littered on ground under
shrub cover.

Shrub edge (SE).The tagged seeds or their fragments were buried in or littered on ground under the
edge of shrub cover.

The surrounding environments of the tagged seeds or their fragments within 1 square meter were
recorded. The environmental criteria included grass cover, grass height, shrub cover and shrub height.

Statistics

SPSS for Windows was employed for statistic analysis. Non-parametric Chi-square test was used for
identifying if four different seed states (IB, 1S, C, and E) were distributed evenly at five different slope-
directions (UP, Down, Middle, Up-Middle, Down-Middle) or four categories of microenvironments (G,
NG,SE and SU). Pearson correlation test was used for identifying the significance of correlation between
seedling numbers or heights of apricot and grass or shrub cover or height.

RESULTS
Dispersal distance

Fig.3 showed that the dispersal-distances of seeds by rodents were not very far. Most of them were
found within 20 meters from their original plots. A large proportion of the tagged seeds was found within 5
meters. The mean dispersal distance of tagged seeds or their fragments were given in table 1. The
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Fig. 3. Dispersal distance of the tagged seeds or their fragments from plots where they were released.
Puc. 3. Paccrosinus MEXOY MECTaMH HaxXOXIACHUA IOMEYCHHBIX KOCTOYEK MM HUX (‘I)paI‘MeHTOB, PpacCEeIHHBIX
TPBI3YHAMH, A TEMH yYaCTKaMH, T OHU OBUTH Pa3JIO’KEHBI.
dispersal distances of seed fragments C and seeds IS were obviously shorter than that of seeds or

fragments of IB and E.
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Table 1. The dispersal distance (m) of the tagged seeds or their fragments (I1B,IS,E,C) by rodents.
Taoauua 1. PaccTosiHre MeXy IOMEYEHHBIMI KOCTOYKAMH WJIM UX (pparMeHTaMH, paccestHHbIMU rpeizyHamu (1B,IS.

61

E,C*).
Seed state Mean Cpenuee Std Dev. Minimum Maximum N
COCTOHHI/I@ nu paCCTOS[HI/Ie CTaHZIapTHOG MI/IHI/IMaJ'II)HOe MaKCI/IMaJ'II)HOC YUCIIO
IIOJIOKCHUEC OTKJIOHCHHUC PACCTOAHHUC OTKJIOHCHHC
KOCTOYECK
1B 10.97 17.38 0.30 10 114
IS 6.9 8.37 0.00 45 31
E 12.53 39.50 0.20 250 39
C 5.62 15.92 0.00 150 97

* |B (intact and buried/ nienpie 1 3aKonanbl) — MOMEYEHHbBIE KOCTOUKU HE MOBPEKIEHBI M OCTAINCH B 3eMJIe, @ METKA
Ha osepxHoctH; IS (intact and on surface/ niesibie 1 Ha TOBEPXHOCTH) — MOMEYEHHBIE KOCTOUKH HE MOBPEKIACHBI, HO
OKasanch pasbpocaHsl Ha moBepxHocTH 3emuid; E (eaten up/ chemeHHBIE) - spa KOCTOYEK OBUIM CHEIACHBI
IPBI3YHAMH, ¥ TOJILKO CKOPIIYIIKH, C IPUKPEIUIEHHBIMUA K HUM METKAMH, OCTAIMCh pa3OpOCaHHBIMK Ha IIOBEPXHOCTH
semin; C (cut off/ orcoeanuennsie) — OblIM OGHAPYIKEHBI TOJBKO METKH, KOTOPHIE OKa3aIHMCh OTCOEIHMHEHBI OT
KOCTOYEK, KOCTOYKH OBLIN ITOTEPSHEL.

Slope-directions
The tagged seeds or their fragments were not evenly distributed in the five slope directions (for C,
X2 = 34.437 df - 4,/3=0.000; for IB, X? = 28.569, df = 4,p = 0.000; for IS, X* =] 5.929, df = 4, p = 0.03)
except for C with an approximate significance level (X2 =8.5, df =4, p = 0.075). As shown in Fig.4,
rodents preferred to move the tagged seeds to the directions of Down-slope or Middle-slope.
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Fig. 4. Proportion of the tagged seeds or their fragments dispersed to different slope-directions from plots where they
were released. Puc. 4. CooTHOIICHHE MEX Y KOJTUIECCTBOM IIOMEUYEHHBIX KOCTOUECK MJIA X (ParMEHTOB, PACCESTHHBIX
110 pa3IMYHbIM HaIIpaBJICHUAM Ha CKJIOHE, 1 UX KOJIMYCCTBOM B TEX MECTaX, I'’IC OHU ObLIH Pas3IOKCHBI.
Cache size and cache line
It was found that most seeds or their fragments were preserved singly by rodents (fig.5, table 2).
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it I |

Fig. 5. The frequency of the cache size (numbers of seeds or their fragments were preserved together). IB+C, IB+IS,
and IB+IS+E indicate that different seed states (e.g.IB,E,C and IS) were found in one food cache. Puc. 5. Yacrora
BCTpEY CJIENIAHHBIX IPHI3YHAMH CKPBITHIX 3aI1aCOB Pa3HbIX pa3MepoB (YHUCI0 KOCTOUEK MIIH UX
(parMeHTOB,ClpATaHHBIX B 0HOM Mecte). IB+C, IB+IS, IB+IS+E coueranus KocTo4YeK, X PparMeHTOB U METOK,
HElfII[CHHBIX B OIHOM MECTC.

Table 2. The frequency of seed cache size of rodents. IB+C, IB+1S and IB+IS+E indicate the food cache is comprised
of more than two seed states. Tadumua 2. Yacrora, ¢ KOTOPOH BCTPEYAIOTCS CAEIaHHBIE IPHI3YHAMH CKPBITHIE 3aI1achl
KOCTOYEK pasHbix pasmepos. IB+C, IB+IS, IB+IS+E moka3ssiBaroT 3amacel, COCTOSAIIME W3 Pa3IMYHBIX COYCTAHUI
KOCTOYEK,uX ()parMEHTOB U METOK.

Seed state Cache size Pasmep
CocrosiHue U CKPBITBIX 3aI1acoOB
IIOJIOKCHUE
KOCTOUYEK 1 2 3 4 10
IB 101 4 2
IS 30 1 1*1*
E 33 4 1 1
C 74 1 11
IB+C
IB bis
IB+IS+E 1*

Seeds or fragments coming from different plots.
Kocrouku nim ux (bpaFMeHTBI C PA3HbIX YYACTKOB IUTOINAAKN HaGJ‘IIOILeHI/IH.

For larger food cache size,seeds usually were taken from different plots (table 2). Nine food cache lines,

where seeds were preserved in aroughly direct line,were discovered (table 3).Most cache lines were in the

direction of Down-slope or Middle-slope. Seeds of some cache lines were taken from several different plots.
Microenvironments of seeds or their fragments

Seeds or fragments were not evenly distributed in microenvironments of G,NG,SE and SU (for IB, X2
=108.808,df = 3,p = 0.000; for C, X?* = 12.122,df - 3,p = 0.007; for E, X' = 46.512,df =3,p =

0.000) except for IS (X = 1.645,df = 3,p ~ 0.649). As shown in Fig. 6, most of IB were preserved in open
grasses (G),and very few were found under shrub cover (SU).In contrast,most of E was found on surface
under shrub cover (SU) and very few of them were found in the other microenvironments (i.e. NG,SE,G).
There was slightly higher probability of C being found at G and NG.There was not much difference of
preserving conditions for IS.
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Table 3. The aspects of nine cache lines observed. Numbers in parenthesis indicate the numbers of seeds with
different seed states (IB,1S,E,C) or coming from different plots (A-FJ-18).
Ta6muma 3. XapakTepuCTHKH CACIaHHBIX TPHI3yHAMHU CKPBITHIX 3a11acoB Ha 9 MCClieIoBaHHBIX TPAaHCEKTax. B ckoOkax
yKa3aH pa3Mep CoueTaHHi KocTo4eK, ux Gpparmentos u Metok (1B, IS,E,C) Ha pasusix yuactkax (A-F, 1-18).

Line No. Numbers of seeds Length (m) Slope Seed states Plots
Howmep KonuuectBo IIpotspxeHHOCTD [Tonoxenue CocrostHUE U Yuactku
TpaHCEeKTa KOCTOYEK TpaHCEeKTa Ha CKJIOHE MMOJIOKEHNE
KOCTOYEK
1 12 20 Down 1B(10),C(2) 16(8), 17(4)
2 4 45 Down 111(4) 15(4)
3 5 8.4 Middle C(4),1B(1) 18(5)
4 4 2.9 Down-Middle 1B(4) 10(4)
5 7 154 Down E(3),C(3),IB(1) B(5),A(D,!(H
6 4 8.4 Up/Down IB(4) 11 (2), 12(2)
7 5 14.2 Down IB(5) 13(5)
8 5 14.7 Up IB(4),C(1) 14(3),4(2)
9 7 13 Middle IB(7) 3(5),2(2)
Down — B mmxknueit. Middle — B cpenneir, Down-Middle — nwke cpemueir, Up — B BepxHell 4acTH CKIOHA,

Up/Down o3xadaet, 9T0 KOCTOYKH WK UX (hparMeHThl ObUIH HEPEHECEHBI Yepe3 BEPIIUHY X0JIMa MU Yepe3 JOJIHHY.

Table 4 The surrounding environmental characteristics (Mcan+SD) of the tagged seeds or fragments (TB,E, IS,C).
Ta6auna 4. XapaKTepuCTHKH MECT HaXOKICHHUS TOMEYEHHBIX KocToueK min ux pparmenros (1B, IS,E,C).

IB E IS C
Grass Cover (%) 61.32 29.62 29.5 35.20
TpassHoit mokpos (%) +30.85 +29.83 +34.11 +32.07
Grass Height (cm) 15.05 10.46 11.82 10.38
BricoTa TpaBsiHOrO TIOKpOBa (CM) +10.64 +7.90 +8.96 +8.64
Shrub Cover (%) 30.44 58.28 38.93 27.84
3apocnu kyctapHukos (%) +27.29 +30.24 +27.67 +29.76
Shrub Height (cm) 56.62 78.77 56.25 60
BeicoTa KycTapHUKOB (CM) +65.29 +62.82 +44.34 +70.7
N= HO 39 28 74

Table 5 Correlation coefficients between seedling numbers or height of apricot and the surrounding vegetation (grass
and shrub). Tadmuma 5. Ko3bduuueHTsl KOppeasuud MEXKIy YHCIOM HIM BBICOTOH MPOPOCTKOB abpHKOca U

OKPY’KaroLIeH PaCTUTENBHOCTBIO (TPaBa U KYCTAPHUKH).

Grass Grass Shrub | Shrub
Cover Height Cover | Height
(%) (cm) (%) (cm)
Exp.1 Seedlina numbers Yucno npopocTkoB (cMm) R .621 171 -645 -.205
DkcnepumMenr 1 P ,055# .636 044* 571
N 10 10 10 10
Seedling height (cm) Beicora nmpopoctkos (cM) R .159 .592 -206 -.460
P .660 071# 567 .181
N 10 10 10 10
Exp.ll Seedlina numbers Yucao mpopocTKoB R .592 117 -.369 .003
DKcIepuMenT 2 P .043* .718 .238 .992
N 12 12 12 12
Seedling height (cm) Beicora mpopoctkos (cM) R .842 .560 -155 377
P .001" .058# 631 .227
N 12 12 12 12

* Correlation is significant at the 0.05 level (2-tailed).** Correlation is significant at the 0.01 level (2-tailed).
# Correlation is approximately significant at the 0.05 level (2-tailed).
* Koppensitms 3HauuTensHa Ha yposae 0,05 (2-X cropoHHHit TecT);
** Koppensiims 3HauuTensHa Ha yposae 0,01 (2-x croporHit Tect);
# Koppemsst nprOmisuTensHo cootserctayer yposHro 0,05 (2-x CTopoHHHid Tect).
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Fig. 6. Proportion of different seed states (i.e. IB, IS,C,E) were preserved in different microenvironments (i.e.G,NG,
SE,SU).Puc. 6. CooTHoOIIIEHHE KOCTOUEK,HX (parMeHTOB M METOK B pasHOM cocTostHun u tiostoxkennd (1B,1S,E,C),
CHPATaHHBIX B pa3inuHbix MectoobuTanusx (G,NG,SE,SU).

IToMedeHHBIE KOCTOYKH WA MX ()parMeHThl ObIIH 3aKOTIAHbI WK pa3dpocaHbl B/Ha:

G (grass) — oTKphIThIE yuacTKH ¢ TpassiHbiM mokpbiTieM; NG (naked ground) — roias semutst; SU (under
shrubs) - mox xkycramu; SE (shrub edge) - Ha rpanuiie ¢ 3apoCiIsIMU KYCTapHUKOB.

The surrounding microenvironments of 1B, E, IS and C were given in table 4. This result further
supported the above conclusion that the tagged seeds were buried in the microenvironments with more
grasses and less shrubs, while they were often eaten up under dense shrubs.

DISCUSSION

Dispersal

The home range of field mouse (A. Speciosus) was estimated to be 341-1620 square meters with
maximum moving distance of 35-m by using radio telemetry method (Kikuzawa, 1988). W.P. Xia and
Z.Long (1978) reported that the home ranges of male and female striped mouse (A. agrarius) were 1034 £
70.1 and 769.1 = 56.9 square meters, and the moving distances for male and female were 53.4 £ 2.4 meters
and 45.4 + 2.6 meters respectively when population density was 28.9 mice/ha. S.J. Yang and G.Y.Zhu
(1989) reported that the home ranges of male and female striped mouse were 2271 + 204 and 1841 £ 183
square meters, and the moving distances for male and female were 88.4 + 4.9 meters and 82.1 £5.1 meters
respectively when population density was lower (10.1 mice/ha) than that reported by W.P.Xiaand Z.Long
(1978).The home range and moving distance of white-bellied rat should be larger than that of mice because
its body mass is much bigger than that of these mouse species. The dispersal distances of the tagged seeds
were obviously shorter than the normal dispersal distance of the dominant rodent species. This implied that
rodents did not take foods to their original nests. This also conforms to many other observations that rodent
preserved seeds in very short distance (Vander Wall, Balda, 1977).

The reason why rodents tended to preserve seeds to the down-slope or middle-slope directions might be
because this would save energy when hoarding seeds. Many studies reported that animals tended to preserve
food with minimum expenditure of energy (Stapanion, Smith, 1984; Elliot, 1988; Clarkson et al., 1986).
However, there was still a relatively small proportion of the tagged-seeds being dispersed to the up-slope
direction although it would take rodents more energy.

Food cache size

There are two different strategies of preserving foods by animals: scatter hoarding and larder
hoarding (Hurly, Robertson, 1987). Some animals (e.g. Dipdomys indens, Eatamias spp.) can shift between
these two strategies depending on the environments (see review; Jiang, 1996a). In this study, rodents
preserved most of seeds by scatter hoarding. The advantage of scatter hoarding lies in reducing the risk of
being discovered by other rodent individuals. No single buried-seed was found to move again by rodents to
the other places through out of this study, which supports this hypothesis. Unless protected, seeds preserved
by larder hoarding are more easily lost than seeds preserved by scatter hoarding. Herrera( 1995) reported
that single acorns of cork oak (Querqus suber L.) experienced lower predation and had relatively higher
emergence III km clumped acorns. The survival of buried acorns was negatively related to acorn density
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due to more predation pressure on high density nuts (Stapanian, Smith, 1984). However, some chipmunks,
sgoinefe. and birds prefer to preserve seeds in clumps (Jiang, 1996b). These clumped seeds were usually
preserved nearby the nests of animals and well protected by the host animals.Z.G.Jiang (1996b) reported that
red squirrels preserve seeds of pine in clumps in Canada, and the frequency increased when intruder
approaching their food caches.

S.B. Vander Wall (1912) proposed some hypothesis on how animals relocated their preserved foods.
Birds mainly rely on vision and cache site memory to find their preserved foods (Cowie et al., 1981; Vander
Wall. 1990).while mammals relocate their cached foods mainly relying on odor. Rodents are very capable
of finding the buried seeds of oak and apricot, especially when seeds were buried in clumps (Zhang et al..
1998). Hw er.cache site memory could also be important for rodents to relocate their cached foods (Jiang.
1996¢) Burying seeds by scatter hoarding in lines could reduce predation by non-host animals, while help
host animals to relocate the preserved seeds by using site memory. These food cache lines might also be
formed through rodents burying seeds along their runways if these runways were roughly straight.
T.S.Jensen and O.F.Nielsen (1986) reported that acorns of (Q. robur, Q. petrea) were found in the walls or
on the floor of rodent runways. However,seeds in some food cache lines were from several different plots in
this study, which implied that rodents did not drop seeds along their runways simply.They might need to
relocate their runways after carrying seeds from several different sites before putting seeds along their
runways.This might had involved cache site memory.

Microenvironments of the tagged seeds or their fragments

There were very few studies on microenvironments of seeds buried by rodents. T.S. Jensen and
O.F.Nielsen (1986) reported that radioactive acorns were preferably deposited under Empetrum nigrum
mats in the walls of runways because Empetrum nigrum provided space for rodent runways. Our study
clearly indicated that the tagged seeds of apricot were buried mostly in open grasses,while eaten-up seeds
were mostly found under shrub covers. Here, we propose a hypothesis to explain this phenomenon: seeds
buried in open grasses would have more chance of germination, and eating seeds under dense shrubs would
reduce risk of predation. Since apricot is highly relying upon sunlight, seeds of apricot buried in open
grasses with good sunlight would more likely germinate.The first part of the hypothesis is supported by
results of two experiments (table 5,fig. 7),which were carried out in 1997-98 for a different purpose. In the
Experiment-I, seedling numbers of apricot was positively correlated with grass cover with an approximate
significance level (r= 0.621,p = 0.055, n = 10),but negatively correlated with shrub cover (r = -0.645, p =
0.044, n = 10).Seedling height of apricot was positively correlated with grass height with an approximate
significance level (r= 0.592, p = 0.071, n — 10).In the Experiment-Il both seedling numbers and height of
apricot were positively correlated to grass cover (for seedling numbers ,r = 0.592, p = 0.043, n = 12; for
seedling height. r- = 0.842, p = 0.001, n = 12). Seedling height of apricot was positively correlated to grass
height with an approximate significance level (r= 0.560, p = 0.058, n = 12).These two experiments clearly
indicated that seeds of apricot germinated better in open grasses than in dense shrubs. Therefore, we further
hypothesized that this kind of seed hoarding behavior might be the result of mutual co-evolution between
rodents and apricots. Rodents plant seeds of apricot for food, and apricot provide food to rodents for
expanding distribution and improving regeneration.

Eating seeds under dense shrub covers is obviously an evolutionary strategy of reducing risk of
predation because dense ground vegetation usually provides better cover and shelter for rodents and other
seed predators. Cover is an important factor favoring foraging activities of mice (Kondo 1980). Increasing
plant cover and appearance of rodents (including field mouse and striped field mouse) is usually positively
correlated (Kikuzawa, 1988; Wada, 1993). Acorns of Quercus mongolica usually disappear more rapidly
from sites with ground cover than barren sites (Kikuzawa, 1988). Acorn predation and hoarding by mice is
generally highest under shrubs and in non-mowed grasslands (Kollmann, Schill, 1996). However, J. Herrera
(1995) reported no acorn predation under dense shrub, but 52% predation under open shrub. Observations
of rodent occurrence differing among microenvironments as a function of their predator behavior are
frequently reported (Gill, Marks 1991; Wada, 1993; Schupp, 1995; Wilson, Whelan, 1990; Reichman, 1981).
Mice populations are probably higher in tall-grass rather than short-grass fields because of better hiding
cover from avian predators (Kollman, Schill, 1996). Since the seed cover of apricot is very hard, rodents
have to spend a longer time to open it. Therefore, they need to find safer places to consume the hard seeds of
high nutrition. Unlike acorns of oak, none single tagged seed of apricot was consumed at the plots where
they were released. Therefore, eating up seeds by rodents under dense shrub cover was likely an evolutionary
strategy of avoiding predation.
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Fig, 7. The relationship between seedling numbers or height of wild apricot and grass or shrub vegetation. Seeds of
apricot were buried 5-cm deep in soil on October 20,1997, and seedlings were counted and measured on May 20, 1998.
In the Experiment-1, ten seeds were buried 5-cm deep at each of 10 plots. Seedling numbers of apricot were positively
related to grass cover (a), but negatively to shrub cover (b). In the Experiment-11, twenty-five seeds were buried at
each of the 12 plots. Both seedling numbers and height of apricot were positively related to grass covers (c, €).Puc. 7.
Koppensiiiust MeXy 4YMCIOM HIM BBICOTOW HPOPOCTKOB JMKOrO aOpHKOca M OKPYIXKAMoLIeW TPaBsIHUCTOH WK
KYCTapHHKOBOH pacTuTeibHOCThIO. 20 okTs0ps 1997 r. KOCTOYKM OBLIM MMOCAKSHBI B 3¢MJII0 Ha rryouHy 5 cMm, a 20
mass 1998 r. OBUIO MOACYMTAHO YMCIIO MPOPOCTKOB M HMX BbICOTAa. B mepBom skcmepumente 10 kocrouek ObuIH
MMOCAKECHBI Ha IIyOuHy 5 cM Ha kakaoM u3 10 ygactkoB. Ha 4uCiIO MPOPOCTKOB TUKOTO abpHKOCa MOJIOKUTCIBLHOES
BIAMSHHE OKa3aj0 HalW4yhe TPABIHHCTOrO MOKpoBa (a) M HeraTmBHOe - Hamuuue KycrapuukoB (b). Bo Bropom
9KCcriepuMeHTe 25 KOCTOoueK ObUTH IMOoCca)keHbl Ha KaxoM u3 12 yvactkoB. Kak Ha 4MCIIO MPOPOCTKOB, TaK M Ha MX
BBICOTY TIOJIOKUTEIBHOE BIUSIHUAE OKA3aJI0 HaJTM4YKMe TPaBsIHUCTOro okposa (C,d).
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IKOJIOT'HYECKOU CUTYAIIUU B HUX

© 2003 r. B.B. ¥Yaanos, O.I'. Hazapenko

Jlonckoti 2cocyoapcmeennulit azapuwiil ynueepcumem (Honl'AY),
346493 Pocmoeckas obnacms, Oxmsabpvckuil pation, n. Ilepcuanosckuii

PeanbHOCTh 9KOJIOTHYECKON KaTacTpo(bl 3acTaBisieT 4YelOoBEYECTBO Oojiee BHUMATEIbHO
OTHOCHUTBCSI K IIOCJIEACTBUSAM CBOEH NEATEIBHOCTU. B Hacrosmee BpeMs IHMPOKO Pa3BEPHYTHI
paboThI MO OIIEHKE COCTOSIHUS OKpY>Karolle cpelbl, U3MEHEHHON HOJ BO3JEHCTBUEM YellOBEKa.
OneHka 3Toro BO3ACHCTBUS U CTETIEHb U3MEHEHHSI IPOBOANUTCS B KOHKPETHOM NPUPOIHON cucTeMe
—BOJIHOM, Ha3€MHOW, MOPCKOM.

Jljis IpOMBIIIJIEHHBIX, YPOAHU3UPOBAHHBIX CUCTEM Bce Oo0Jiee MM MEHEE MOHSITHO: OLEHUBAs
CTETEeHb HKOJIOTHUECKOM HAarpy3Ku B HUX, MBI HCIIOJIb3YEM XOPOIIO pa3paboTaHHbIE CUCTEMBbI LIKaJl
1 OLICHOK, YYNTBIBAIOIINX YPOBEHb AHTPOIIOTEHHOTO BO3ICHCTBHS.

OpHako BO3AEWCTBHE INMPOMBIIUIEHHBIX LEHTPOB M TOPOJICKHX CHUCTEM HE OIPAHUYUBAETCS
TEPPUTOPUEN TOpOAA WIM MNPEINPUATHA: KaK NPABWIO, WX BIUSHHUE paCIpPOCTPAHAETCS Ha
oKpy»xatouue JaHamagTel. M odeHp Ba)KHO MPEACTaBIATh, B KAKOM COCTOSIHUM HAXOAMTCS 3TOT
Ja”aAma@T.

Hanum onpezneneHue nanamadTa, npempioxeHHoe B.A.HukomnaeBbiM.

Jlanowagpm — TipupoaHAS TEOCUCTEMA PETHMOHAIBHOM Pa3MEpPHOCTH, COCTOSMIAs U3
CBSI3aHHBIX I'€HETUYECKU M (PYHKIMOHAIBHO JIOKAJIBHBIX I'€OCHCTEM, NMPUYPOUYECHHBIX K OJHOMY
TUITY perbeda, OMHOH MOPPOCTPYKTYpPE, U OTIMYAFOIIASCS CTICIUPUISCKAM MECTHBIM KIIMMATOM.

Takum o00pa3oM, 5TO KpPYMHBIA MPUPOAHBIA TEPPUTOPUANBHBIA KOMILIEKC, KOTOPBIN
XapakTepu3yeTcsi Ha0OpOM CBOMX ONPECNICHHBIX MapaMeTpOB U HAJIUYUEM  CIIOXKHBIX,
MHOTOYPOBHEBBIX MEXaHU3MOB (DYHKLIMOHUPOBAHMUSL.

Ha 3T0T 04eHb CII0KHBIM MHOTOKOMITOHEHTHBIM, MHOTOYPOBHEBBI KOMIUIEKC HAKJIAJbIBACTCS
aHTPOIOTeHHbIHN (PaKTOp B BU/IE CO3IaHHBIX YEIOBEKOM arpO3KOCHUCTEM.

Azposxocucmema - HEYyCTOMUNBAsA, UCKYCCTBEHHO CO3JaHHAs M PETYJSPHO MOJAEpKUBacMast
YEJIOBEKOM 3KOCHCTEMA C LIEJIBIO TPOU3BOJCTBA CEIbCKOX03SMICTBEHHON MPOAYKIIHH.

Azposxocucmemsbr — CTPYKTYpHBIE YACTH arpoja”amagra.

Azeponanowiaghm - COBOKYNHOCTb PA3IMYHBIX IO XapakKTepy HKOCHUCTEM, OOBbEIMHEHHas
€MHBIM IPOU3BOACTBEHHBIM U TEPPUTOPUATHHBIM IPUHLIUIIOM.

Takoe ompenenenue arponanamadTa cpady JaeT HaM IMPEACTaBIEHUE O €ro rpaHulax, OHU
COIOCTAaBUMBI C aIMHHUCTPATUBHBIMH I'DAHUI[AMH XO35IMCTB. B 3TOM €CTh CBOSI yCIIOBHOCTB, IO H
CBOM IpenMylecTsa. Kaxnoe X03giCTBO UMEET CBOIO CTPYKTYPY 3€MIIENOIB30BAHUsA, OHA YETKO
OTOBOpEHA WM BBIpa)keHa B HU(POBBIX IOKA3ATENSAX, OPTaHU3AIUS arpOIKOCUCTEM COOTBETCTBYET
MIPOM3BOJICTBEHHON HANpaBJIEHHOCTH XO35ICTBa, MOHATHE arposaHAmadTa HE MPHUBS3aHO K
IUIOLIa/IM, 3aHUMaeMOM Xo03siHcTBOM M (opme cobcTBeHHOCTH. CTeneHb NMpeoOpa30BaHHOCTH B
arpojasmagdTax oueHb BHICOKA U JIOJDKHA OBITh OTPa)K€Ha BO BCEX MPOTHO3HBIX OLIEHKAX.

JlaBas ompezaesieHHE MOHATHUIO arpojaHamadTa Mbl UCIOJIb30BAIM TEPMUH ''COBOKYITHOCTH'.
Jnis 6osiee 4ETKOro MPECTaBICHUS O POJIM U 3HAUEHUH COBOKYITHOCTH 9KOCHCTEM B JIaHAIIa(Te UX
CIpYNIHUPOBAJINA B TPU OCHOBHBIX JIEMEHTA.

Ipupoonwviit  (ecmecmeennviii, HemapywieHHblil) —  SKOCHCTEMBI  €CTCCTBEHHEIE,
COXpaHUBIIKeECs, HeocBOoeHHBbIe. Croa OTHOCATCS Oaliky, LEIMHHBIE YYacTKH BAOJb JOPOT,
JIECOIOJIOCHI, XOTSI OHHM CO3JIaHbl YEJIOBEKOM, T.€. MCKYCCTBEHHBIEC DKOCHUCTEMBI, HO OHH JTOCTHIJIH
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YPOBHSI CAaMOPETYJISIIUU U YK€ CYLIECTBYIOT HE3aBUCUMO OT YeJIOBEKa, BOJHBIE OOBEKTHI, MPYIbI,
peKH, 03epa, JIECHbIE MAaCCUBBI.

Hckyccmeennwlit — TeppUTOPHH, TOJTHOCTHIO TpeoOpa3oBaHHbIE, C YHUUYTO)KEHUEM HE TOJIBKO
PaCTUTENBHOCTH, HO M TOYBHI (3aBOJbI, (DEpPMBI, MPOMBIIIICHHBIE W JKWJIbIE TIOCTPONKH, CBAJIKH,
MYCOPHHKH, TOPOTH, Kapbepbl, TEPPUKOHBI, OTBAJIBI U TPOYECE).

Oceoennplit — arpo3KOCHUCTEMBI U IKOCUCTEMBI, HaXOJAIIMECS Ha Pa3HBIX CTaIUSAX OCBOCHHUS
(monst ceBOOOOPOTOB, HMCKYCCTBEHHBIC WIIM €CTCCTBCHHBIC JIyra, MacTOWINA, CEHOKOCHI, Cajibl,
BUHOTPAIHUKH, OTOPOJIBbI, CO31aBaEMbIC JIECOTIOJIOCHI).

CooTHoIlIEHHE 3TUX OCHOBHBIX TpEX 3JEMEHTOB arpojaHamadTa B OCHOBHOM M OKa3bIBaeT
BJIMSIHUE HA BHITIOJTHEHHE MPUCYIUX eMy (YHKIUI, a UMEHHO:

IIPOM3BOJCTBEHHOW, IMOJIy4EHHE TMPOAYKTOB IUTAHUS WIM CbIPbs,, O3/0POBUTEIBHHOMH,
3aKJTIOYAIOIIEHCS B pereHepaly BOJbl U BO3yXa U 00eCreueHre MoAAeP>KaHusl U BOCCTAHOBJICHUS
CaMOpETYJISIIIMU ¥ yCTOWIMBOCTH (CTAOMIBHOCTH) SKOCUCTEM B arpojianmadre.

[Mocnennsisi  ¢yHKuus 0OycnaBIMBaeT BBHIMOJIHEHHE TEPBOM M OCHOBHOM  (YHKIIUU
arpojasamadTa — MPOU3BOJICTBEHHON. DTa (PyHKIMS BO MHOTOM OYJET 3aBHCETh U OT CTEHICHU
3arpsi3HEHUs] OKPYIXKAlollel cpeapl XO3SHUCTBEHHBIMU OOBEKTaMU U  CEIbCKOXO3SHCTBEHHBIM
MIPOU3BOJCTBOM, IIO3TOMY, HpPEXKIE YEM OLEHUBATh IOJIY4YEHHbIE pE3YyJbTaThl IO CTEHEHU
3arpsi3HEHUs, CTPOUTh TPOTHO3HBIE OICHKH, CO3[aBaTh MAaTeMaTUYECKUE MOJENIH, HYKHO
MPECTaBIATh Ty OOIIYI0 AKOJIOTMYECKYIO CUTYallMI0, KOTOpas CKJIAIbIBAETCSI B KOHKPETHOM
arponasamadgre.

Ha xadenpe arposkomornu JIOHCKOrO TOCyJapCTBEHHOTO YHHBEpPCHUTETa pa3paboTaHa
METO/IMKa KOMIUIEKCHOM OLIEHKH 3KOJIOrMYeckoi cuTyauuu B arpojanamadre. OHa BKIIOYAEeT B
ce0sl EeCTh CAMOCTOATEIbHBIX METOMK.

MeTtoauka OlleHKH arpojaHamadTa mo CTeIeHH aHTPOMOTeHHOM HarPy3KH.

OneHka 3K0JIOTMYECKOM CUTYyaIMH 110 pacliaXxaHHOCTH TEPPUTOPUU.

O1eHKa 3KOJIOTHYeCKON CUTYyalMK B arpojaHamagTe o J0je 3JIEMEHTOB C BBICOKMM YPOBHEM
€CTECTBEHHOCTH.

OmnpeneneHne COOTHOIIEHHSI MAIIHU U JIECHON pacTUTENILHOCTH K MX OOIIEH miomau.

OmpeneneHne COOTHOIICHUS TMANIHM M TPAaBSHUCTOW CTEIMHOW pPAaCTHTENBLHOCTH (CEHOKOCHI,
nacTOuINna) B UX OOIIEH TIOIIAIH.

KomMmmuiekcHast oOIleHKa SKOJIOTMYECKOM CUTyallud B arpojlafmadre ¢ HUCHOJIb30BaHUEM
IKOJIOTHYECKUX KO3 duieHToB — ko3 duimeHtoB ypoHs ectectBeHHOCTH. (KYE).

bonee moapoOHO ocTaHOBMMCS Ha MOCIENHEH, TaKk Kak OHa JaeT OOOOLIEHHYIO OLEHKY
COCTOSTHUS BCETO arpojanamadTa.

Teopernyeckoli OCHOBOM AAHHOTO METOAA SBIAETCA CYXKIEHUE O TOM, YTO DKOCHUCTEMBI
OCBOEHHOM 4acTH arpojaHamadTa He yTpauyuBaloT MOJHOCTHIO MPUPOAOcOeperaroIre CBONCTRA, H,
CJIEIOBATENIbHO, B ONPEAEICHHON CTENeH! 001a/1al0T KaK yCTOWYMBOCTBIO U CTA0OMIIBHOCTBIO, TaK U
pereHepupyIonieil crnocoOHOCTHIO.

JlaHHOE TTOJI0’KEHHE OCHOBBIBATIOCH HA aHANIN3€¢ (PYHKIIMOHUPOBAHUS arpoOIleHO30B.

Azpoueno3 - OUOTHYECKOE COOOLIECTBO OJHOTO WJIM HECKONbKUX H30paHHBIX BHJIOB
pacTeHMH WM JKMBOTHBIX, CO3J]AHHOE C IEINbIO MOJYYCHUST C/X MPOAYKIMH U PEryJIpHO
MOJAJIEP)KUBAEMOE YEIIOBEKOM, 00Jafaroliee Malol SKOJIOTHYEeCKOW HaJeKHOCTBIO, HO BBICOKOM
YPOKANHOCTBIO.

[Tpumepom arporeHo3a MOXKET CIYKUTh OMOTHYECKOE COOOIIECTBO B MOCEBE MIICHHUIIBI,

JAPYroi KakoW-HUOYAb ¢/X KyJbTypbl, B Caay, Oropojie, TEIUIMIE. YCTaHOBJICHO, YTO B
arpoIeHo3ax 3€pHOBBIX KYyJIbTYyp Y3KOPSAHOTO crmocoba ToceBa BO3MOXKHO 3HAYUTEIHHOE
AQHTPOIIOTEHHOE PETYJIMPOBAaHUE JIOMUHHUPYIOMEH H 3IUPUKAMUOHHOW POJIM  KYJIBTYPHBIX
pacteHuii. bbuM W3ydeHBI 3aKOHOMEPHOCTH (DOPMHpPOBAHHUS TOKPBHITUA W €r0 JUHAMUKH B
arpolieH03ax OCHOBHBIX IIOJEBBIX KYJBTYp, BIUSHHE O3TOr0 MOKa3aTelsi Ha COOTHOILIEHUE U
[IEHOTUYECKYIO0 XapaKTePUCTUKY KOMIIOHEHTOB M Ha OHOJOTHYECKYIO MPOJYKTUBHOCTH CHUCTEM.
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70 YOAIOB, HASAPEHKO

CoBmecTHass paboTa C COTpyOHMKaMHM Kadeapsl 3eMIIeAeNus, pPaCTCHUEBOACTBA I103BOJIMIN
MIPOBOJIUTH HCCIEIOBAaHUS HA PA3JIMYHBIX arpoueHo3ax. JTo CrocoOCcTBOBaO 0ojiee IMHUPOKOMY
aHamu3y  (OpPMHpOBAaHMA, pa3BUTHS M peaIM3allMd  MOTEHUHUAIbHBIX  BO3MOXHOCTEH
arpo(MTOLEHO30B, M, YTO OYEHb BaXHO, W3YYCHUIO TIOCIEJACTBUNA pa3IUYHBIX [0 CHIIE
AHTPOIIOTCHHBIX BO3ECHCTBUI HA HUX MPU IPOBEICHUH TEXHOJIOTMYECKHUX ONEepaLuil.

OnHUM U3 ONpPENENAIONIMX MOMEHTOB B BBHIOOPE HAIPABICHHS MOCIEIYIOINX HCCICIOBAHUI
SBUJIOCh M3Y4YEHHME CTPYKTYpbl OMOJIOTMYECKON MNPOJYKTHMBHOCTH Aarpo’KOCHCIeM U JO0JIHU
u3biMaeMoil uactu. Ecnm Ouonormueckass HpPOAYKTUBHOCTH B OOJbIIEH CTENEHU BEIUYHHA
HEINOCTOSIHHAs. M 3aBUCUMasi OT KOHKPETHBIX IOTOAHBIX YCJIOBHM BEreTallid, TO COOTHOLICHHE
OCTaBJIIEMOM M M3BIMAEMOW C YPOJKa€M 4YacTH — BEJIMYHMHA OTHOCHUTENIBHO IOCTOSHHAS, JIETKO
paccuuThiBaeMasi sl Kaxk10i KyJIbTyphbl.

CnenoBarenbHO, aHAJIM3UPYs AarpoleHO3, MBI MOXKEM OLEHMTb €ro IO LEIOMYy psxy
KOHKPETHBIX, JIETKO OIpeneisieMblx mpu3HakoB. K TakoBbIM cileiyeT OTHECTH. JJUHY
BEreTal[iOHHOTO MEepuoJia, CyMMapHOE IOKpPbITHE, OHOJIOTMYECKYI0 MPOAYKTUBHOCTh M JIOJIIO
M3bIMAEMON  NPOAYKIMH. J[ONMONHSIOT  XapakTepUCTUKY NPOTUBOIPO3HMOHHBIE  CBOMCTBA,
KO3(QPHUIHUEHT TyMUPUKAIMM PACTUTENbHBIX OCTaTKOB. CpaBHMB 3TH IOKa3aTeld C MPHUPOIHON
HKOCHCTEMOH, JIJIsl HAaIlIeH 30HBI 3TO CTEMb, ObLTH pa3paboTaHbl IKOIOTHYECKHE KOIPPUITHEHTH —
k03¢ uments ypoHs ecrectBeHHOCTH (KYE).

Kosgppuuyuenm ypoena ecmecmeéennocmu — OSTO BEIMYUHA, OTpaXkaoolas A0JIO
9KOJIOTUYECKUX (PYHKLUH, KOTOpbIE BBINOJHIET arpodKOCHCTEMa, 3aMEHUBIIAs MPUPOIHYIO
9KOCUCTEMY.

B nporecce coznanus arpo3KocucreM 4ejoBeK OepeT Ha ceds 4acTh SKOJIOIHMYECKUX (QyHKIHIH,
MOSTOMY B OTHOIIEHUH arpO3KOCUCTEM MBI TOBOPHM O JIOJTU SKOJIOTHYECKUX (PYHKIIHH.

IIpennoxxennsie KYE — 3T0 c0HbIE HHTETpaAJIBHBIE IT0KA3aTENN, KOTOPHIE YCTaHABIMBAKOTCS
Ha OCHOBE Yyuera: MPOAYKTUBHOCTH, JOJM H3bIMAaEMON MPOIYKLUWH, JUIMHBI BEreTallMOHHOTO
Nepruosia, JTUHAMHMKH OOLIEro MOKPBITHs, WPOTHUBOIPO3MOHHBIX M IOYBOCOEpEraroliux CBOICTB,
CTENEHM BO3JICHCTBUS Ha Cpeay B IPOLIECCE MPOU3BOJICTBA.

Kpome Toro, xo3ppuuueHTsl Y4YUTHIBAIOT TaKXKEe CTENEHb AHTPOINOICHHOTO BO3JEHCTBH,
CTPYKTYpY, BO3pacT M MHBIE KauecTBa BceX dKocucTeM JaHamadTa. Mcxoas u3 3THX mokKaszaTenen
OTIpeIeNIIEeTCSl COOTBETCTBHE arpO3KOCUCTEM U MHBIX 9KOCHCTEM OCBOCHHOM yacTu arpojasjmadra
CBOMCTBaM CTaHJapTa — COOTBETCTBYIOIICH MPUPOAHONW JKOCUCTEME (TPaBSIHUCTON CTEIHOM
pactutenbHOCTH, nyry, jecy), KVE kortoporo mpunumaercs 3a 1. Ha mepBom 3tame ObLin
paccuuTaHbl KO3 GHUIIMEHTHI YPOBHS €CTECTBEHHOCTH Tst arpoduTtorneHo308 (tadu. 1).

Pazpabotka kK03(pPHULIHEHTOB YPOBHS €CTECTBEHHOCTH arpO(HUTOLICHO30B MO3BOJIMIIA BBIINTH Ha
pelieHre npoOIeMbl SKOJIOIMUECKON OIIEHKH KaK caMHUX 1I€HO30B, TaK U UX PAa3JIMYHBIX COUETaHUI.
B uyactHoctn, KYE wucnons3oBanuck HamMM B pPa3pabOTKE METOIMKH 3KOJOTMUECKOW OLIEHKU
ceBooOopoTa. MeTos IK0JIOrHYecKoil OIEHKH ObUT MPUMEHEH MPHU 3KOJOTUYECKOM PAHKUPOBAHUU
BUJIOB CEBOOOOPOTOB, pa3paboTaHHBIX s PocToBckoi obnactu. IlomydeHbl yeTkue 10CTOBEpHBIE
pa3nuuusi B DKOJOTHMUYECKHX KO3(DHIMEeHTax pa3nuyHBIX BUAOB CEBOOOOPOTOB, OTPAKAIOIINX
MHTEHCUBHOCTh UCIIOJIb30BAaHUS MAIHU B 3aBUCUMOCTH OT BHJIOB M COOTHOILEHUS COCTaBISAIOLINX
ux arpoueHo3oB. CocTaBiieHa IIKaja UHTEHCUBHOCTH BO3/CHCTBHS Ha MAIIHIO B 3aBUCHUMOCTH OT
MIOKa3aTessl 3KOJOTUYECKON OLICHKU!

[Tpu 3navuennn sxonorndeckoit oneHku 0.35 1 MeHee — MHTEHCHBHOE BO3JICHCTBHE.

[Tpu 3Hauenuu 0.36 — 0.45 — cpenHee Bo3aelcTBUE.

[Tpu 3navuenuu 0.46 u Beime — crnaboe Bo3eiCcTBHE.

s onpenenenust KYE snementoB arponanamadra Obu1 u30paH TOT K€ NPUHLMIL, YTO U IS
arpopUTOIEHO30B.
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Ta6auna 1. Koasdgdunuentsr ypoBas ecrectBeHHOCTH (KYE) 0OCHOBHBIX arpo3kocUCTEM.
Table 1. Naturalness level ratios (NLRs) of the basic agroecosystems.

Arposkocucrema | KYE | [TprunHbI KOeOaHus 3HAUCHUH ITOKa3aTess
[Tap uncTsit 0
[Tap 3ansTOM 0.2 -05 Bun mapo3annmaromieii KyJabTyphl
O3uMag MIIeHHIIA Ha 3€PHO 0.3 -0.5 Cocrosiane
O3uMBIe 3¢pHOBBIE HA KOPM 0.25 -0.35 Bu, Bpems ckarmmBaHus
SIaMmensb sipoBoit 0.2 -0.25 CocrosiHre
IMmenuna saposas 0.2 -0.25 CocrosiHue
Kykypy3sa Ha 3epHO 0.3 -04 CocrosiHue
Kykypy3sa nHa cuioc 0.3 -0.35 Bpewmst ckamvBanus
IToaconHeuyHuk 0.3 -04 Hcnonb3oBanue
3nako60060Bas cMech 0.25 -0.35 KoMnoHeHTs!, cCpOoKH UCTIONB30BaHUS
OnHoJneTHHE TPaBbl 0.3 -0.4 Bup, ucnonszoBanue
MHoroneTHue TpaBbl 04 -0.6 -0.8 Bun, rog Bereramun
CaexJia Ha KOpM 03 -0.4 Hcnonb3oBanue
Caekiia caxapHast 0.4
IIpoco 0.2 -0.4 CocrosiHue
Copro Ha 3epHO 0.25 -0.4 Bpems yoopku
3epHOO000BEIC 0.25-0.35 Bun, cocrostaue

Bbut "eTko ompeneneH KPyT 3JEMEHTOB, He 00JaNalomIMX MPHUPOJOOXPAHHBIMH (YHKIHSIMU:
JOPOTH, MOCTPOMKH, MOMEUICHHS BCEX THIIOB, Kapbepbl, OBPArd, CBAJKH M MPOYHE TEXHOTCHHBIC
06’I)€KTI)I, B I@pcaciax KOTOPBIX CCTCCTBCHHBLIC JOKOCHCTCMBI IIOJTHOCTBIO Ppa3pylmICHbI U
(bopMupoBaHUEe KBa3HMIKOCHUCTEM HEBO3MOXHO. BceM 3TUM cucTemaM ObUT ONMpeAeNeH HyJeBOil
YPOBEHb €CTECTBEHHOCTH (Ta0I1.2).

Ta6auna 2. Kospdunuentsr ypoBHs ecrectBeHHOCTH (KYE) 0CHOBHBIX 371eMEHTOB arposianamadra.
Table 2. Naturalness level ratios (NLRs) of the basic agrolandscape elements

DeMeHT KVE ITpyuanHEl H3MEHEHUS TTOKA3aTeNs
arponasuiadra

Jleca, 60Ji10Ta, 11011 BOJIOM 06-1 HMHTEHCHMBHOCTH aHTPOIIOIE€HHBIX BO3AEHCTBUI

CeHOKOCBI 0.7 -0.8 HMHTEHCUBHOCTh YKOCOB

ITactOuma 0.3 -0.8 WMHTEHCUBHOCTE BEIIIAca, CTENEHL cO0s

JlecHbIe MOJIOCH 08 -1 Bospacr, crpykTypa

MHoroseraue 04 -0.8 Bospacr u Bu HacaICHHUI

HaCaXACHUA

[TpuycaneOHble 3eMin 0.3 -0.5 VHTEeHCUBHOCTD HCIIONIB30BAHKSA U CTEIIEHD
3arps3HEHUS

[Ipoune HapyIIeHHBIE 3eMIIN 0 -0.3-0.8 W HTEHCUBHOCTD HUCIIOJIB30BAHUSA U AETpasialluy,
CTEIICHb PEKYJIETUBAIINU

Jloporu u moCTPOMKH 0

MeTOI[I/IKa pacu€Tta AOBOJIBHO IIPOCTA, H606XOI[I/IMBIG HUCXOAHBIC NAHHBIC — 3TO CTPYKTYypa

3eMJICNIONIb30BAaHUsl XO35MCTBA, B KOTOPOM OTpakeHbl BCE JJIEMEHTHl arposiaHimadra c
KOJIMYECTBEHHBIMU [IOKA3aTEISIMU 3aHUMAEMbIX IUIOHIA/IEH, a Takke CTPYKTypa TIOCEBHBIX
IJIOIIAEH, OTpPaXKarlllas CTENEHb HWHTECHCUBHOCTUM  HCIIOJIB30BAaHHWS OCBOCHHOM  4acTH
arponasamadgra.

Ha nepBom sTtamne paccuuTsiBaeTcs KOA(QGUIIMEHT YPOBHS €CTECTBEHHOCTH TMAIllHU Ha OCHOBE
CTPYKTYpbI MOCEBHBIX IUIOMIAAEH. J{aHHbIE MPOLIEHTHOIO COJAEPKAHUS TOW WIM WHOW KYJBTYPBI
yMHOXaroTcsl Ha cooTBeTcTBYyrommid KYE, 3areM 3T 3HaueHus cymmupyrores u aensres Ha 100.
[Ipumep pacuera npuBeaeH B Tadnuie 3.

Koaddunment mst marmau = Yy (ax 8) / 100 = 0.35
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Ta6auna 3. Pacuer koadunreHTa ypoBHS €CTECTBEHHOCTH JIJIsI MAITHH.
Table 3. Calculation of the tillage naturalness level ratio.

CTpyKTypa MOCEBHBIX

lo

KoadduimeHT 11 0TaeIbHBIX

iomanen OT MaIlIHU KyJbTYp ax B
(a) (r)

YucTelit map 7 0 0
O3uMast MIIeHUIa 21 0.5 10.5
SIpoBoii TYMEeHb 20.7 0.20 414
Kykypys3a Ha 3epHO 7 0.35 2.45
Kykypy3sa nHa cuioc 10.3 0.30 3.09
[Tonconneunuk 7 0.4 2.8
3nako6000Bas cMech 3.3 0.3 0.99
OnHoNeTHHE TPaBBI 3.3 0.4 1.32
MHoOroneTHIE TPaBbl 6.7 0.8 5.36
ITpoco, copro/zepHo 3.3 0.25 0.825
Copro Ha cuiioc 3.3 0.32 1.056
3epHOO000BEIC 7 0.35 2.45

Omnpenenennslil mo Gopmyse kodhGHUIUEHT YPOBHS €CTECTBEHHOCTH IS MAIIHU KOHKPETHOTO
arposiasgmadTa BHOCHTCS B pabouyro TabiHIy CTPYKTypbl arpojanmmadra. B Hamem npumepe
pacuer npoBezieH st PocToBckoit obactu B menom (Tadu. 4).

Tabauma 4. OrneHka dKOJIOTHIECKOW CUTyannu POCTOBCKOHM 00JIACTH C HCIIOJBE30BAHHEM SKOJIOTHIECKUX
koo durmentoB. Table 4. Assessment of the Rostov Region ecological situation with the application of

ecological ratios.

CrpykTypa  3eMeIbHOTO ¢douma | Ilmomamu, ThIC. 9KOJIOTHYECKHI [Tnomans ¢ yuerom
obnactu Ha 1.01.1999 r ra koa(punmeHT 9KOJIOTHYECKOTO
ko3 dhunreHTa
O6mas miomanb 10096.7 — --
CellbCKOX03SIMCTBEHHBIE YTOIbS 8556.4 - -
INamus, Bcero 6067.4 0.35 2123.6
MHoroeTHHE HACAKICHHS 88.7 0.6 53.2
CeHOKOCHI 83.9 0.75 62.9
INacT6uia 2311.0 0.7 1617.7
Jleca 281.1 0.8 224.6
JlpeBecHO — KyCTapHUKOBBIE 280.3 08 224.2
HACAKIEHUS B T.4. JIECOIOJIOCEH
Bosora 53.6 1.0 53.6
IIox Bogoit 345.4 0.9 310.9
3acTpoiiku 159.2 0 0
[Tox noporamu 214.2 0 0
HapyieHnsie 3eMau 22.6 0.3 6.8
ITpoune 3emnu 189.3 0.4 75.7
> =4753.5

Jlanee cyMMUpYyeTCsl IUIOIIAb IEMEHTOB arpoianmadTa ¢ y4eToM Ko3(pQHUIUEHTOB YPOBHS
ecTecTBEHHOCTH. [1oaydeHHbIN pe3yabTaT — yCJIOBHO €CTECTBEHHAs YacTh arpoianmadra.
PaccunThiBaeM /101110 YCIIOBHO €CTECTBEHHOW YacTH K OOIIEH Mmyiomay arposasamadTa:

O6mras romaap arponanamadgTa, ra — 100%

VY cII0BHO-€CTECTBEHHAS YacTh, ra — X

X% =

Vc¢noBHO - ecT. 9acTh, ra * X100

=471 %

OO01ag mwromaae, ra

[Tocne onpenencuust moau (%) yCIOBHO €CTECTBEHHOW YacTh arposaHamadta OICHHBAEM
9KOJIOTMYECKYIO CUTYAIIHIO TI0 Clieayromiei mkase (1adi.5):
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Taoauna 5. [1Ikana KOMIIEKCHOM 3KOJIOTHYECKOH OLICHKH.
Table 5. Integrated ecological assessment scale.

Jlons ycmoBHO — €CTeCTBEHHOM YacTu DKOJIOTUYECKasi CUTyalust
arponanmgmadgTta, %
Boiee 70 VY 10BAETBOPUTENBHAS
60 - 70 Hanpsxennas
50 -60 Kputnueckas
40 -50 KpuzucnHas
Mernee 40 Karactpodmaeckas

OTHOIlIEHUE CYMMapHOHM IUIOMAJAM C YYETOM OJKOJOTHYECKUX KodhduiueHToB K oOImei
IUIOMIA/IA, BBIpAXKCHHOE B %, OTpa)kaeT JOJI0 YCIOBHO — €CTECTBCHHOH YacTH TEPPUTOPHH
obnactu. ITo pacueram onu cocraBunu 47.1%. Ilo mikane OLIEHKH KOJOTUYECKOW CHUTyallud B
3aBUCHMOCTH OT JIOJIH YCJIOBHO — €CTECTBEHHOU TeppuTOpHuH B obsactu Ha 1999 rox cinoxunack
KPU3UCHAS DKOJIOTUYECKAsI CUTYAIIHS.

[To maHHBIM TAOJIWIBI BUIHO, YTO OMPEICIISIONIAM 3JIEMEHTOM JKOJOTHYECKOW CHUTyallMd B
PocroBckoii obnactu siBnsieTcs nanas. Ee mpupomooxpaHHbie BO3SMOXHOCTH U BITUSTHHE Ha OOIIYIO
CUTYAIIHIO OMPEIEISAIOTCS CyMMAapPHOH TUIOMIA B0, MTHTEHCUBHOCTHIO MCIIOIB30BAHMS M KOCBEHHBIM
AHTPOITOTEHHBIM BO3JICHCTBHEM.

CyIIeCTBEHHBIM CTA0WIM3UPYIONINM 3JICMCHTOM SBJISIFOTCS MACTOWINA W CEHOKOCHI, Jieca U
JPEBECHO — KYCTAPHHUKOBBIC HacaaeHUsA. OT COOTHOIICHUS M COCTOSIHUS JIByX 3THUX OJIOKOB
3eMJICTIONIb30BAHMS 3aBUCHT B OCHOBHOM JIMHAMHUKA YKOJIOTHYECKON CUTYaIluu B O0JIACTH.

Takum 00pa3oM, MbI T@peiaracM METOIAMKY pacdyeTra 3KOJOTHMYECKOW CHTYallWH,
CKJIQ/IBIBAIOIICHCS B KOHKPETHOM arpojaHamadTe, OCHOBAHHYIO Ha BIIOJIHE JIOCTYITHBIX
MaTepualiaX 3eMJICIIONb30BAHUS U CTPYKTYPBI IIOCEBHBIX ILIONIAIeH X03sicTBa. Hageemces, 4to ata
METOJIMKA HaWJeT MPUMEHEHHE W OyJIeT MoJIe3Ha NMPU HHTEPIPETAIIUH ITOBEICHHS IMOJUTIOTAHTOB B
arpo’KoCcHCTEMax, T.K. UX cyAp0a BO MHOrOM OyJIET 3aBHCETh OT TOTO COCTOSIHHUS, B KOTOPOM
HaxomuTcs arpomanamadT. [Ipu BBHICOKOM 3HAYCHHH YCIOBHO E€CTECTBEHHOW TEPPUTOPUU Y
arponanamadra OoJbIlIe MIAHCOB CHPABHTBCS C TEXHOT'CHHON HArpy3KoW, MpeIoTBPATUTH
MUTPAIMIO MOJUTFOTAHTOB B CAMOM JIaHAIIA(TE U 10 MUIICBBIM IIETISM.

STRUCTURE OF AGROLANDSCAPES AND THEIR ECOLOGICAL SITUATION INTEGRAL
ASSESSMENT

© 2003. V.V.Udalov, O. G. Nazarenko

Don-Land State Agrarian University. 346493 Rostov Region,
Oktyabrsky District, Vil. Persianovsky, DonGAU

An agrolandscape is a totality of ecosystems varying in their nature, man's impact level and
environmental characteristics. Its three constituents — artificial, acquired and natural — possess, each to a
different extent, environment-conservative characteristics. Hence the difficulties in the objective assessment
of the definite agrolandscape ecological situation since the latter is determined by at least the following
indices:

- correlation of the artificial, acquired and natural parts;

- guantitative and qualitative characteristics (structure of the area under crops) of the acquired part;

- level of man's impact upon the agrolandscape parts.

Of special significance are the differences of the environment-conservative characteristics of the
agrolandscape acquired pan. This consists of agroecosystems which differ in the level of man's management
and, consequently, productivity, growing period duration, product yielded, etc.

We have developed agrolandscape ecological assessment methods with the application of
naturalness level ratio as the indices reflecting the share of ecological functions inherent in the
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agroecosystem or other agrolandscape element. To determine the agroecosystem ratios, we have integrated
the indices of productivity, yielded produce share, growing period duration, soil-protecting and power-
consuming iharacteristics concentration ratio, etc. Using the land tenure and sown area structure indices
subject to the man's impact upon the natural pail elements, one may assess the ecological situation of
agrolandscapes referred to any level. The methods mentions the values of the ecological ratios of most
elements of the agrolandscape. This presupposes taking into account the level of man's impact under definite
management conditions, which in its turn raises the analysis objectivity. The developed agrolandscapc
naturalness level ratios may be used for the assessment of the environmental characteristics of crop rotations
or sown area structures, which may permit to undcilake juxtaposing or choice of the most ecologically
expedient variants.

The methods permit to determine those elements which significantly reduce the agrolandscapc
environment-stabilising and environment-conservative characteristics and distinguish the principal
tendencies in its ecological optimisation.
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«OnycThIHUBaHME 3aCYHIJIMBBIX 3eMeJib IIpuKkacnniickoro pernona»
Poctos H//I: U3a-Bo C-KHII BIII., 2000. 90 c., 3 kapThl, 17 uu.
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Tousennviii uncmumym um. B. B. Jlokyuaesa Poccuiickoii akademuu cebCKOX035SUCHEEHHbIX HAVK.
109017, Mockea, Hviocescruii nep., T, Poccus

KHuura n3nana mox sruaoii MunuctepcTBa oopasoBanus Poccuiickoit @enepannu (Kanmbiikuii
rOCyJapCTBEHHbIH yHUBepcHuTeT), Poccuiickoii akagemun Hayk (L[eHTp mpoOieM S5KOJOTHH |
MPOAYKTUBHOCTH JIECOB), ACCOIMAIINN YHHUBEPCUTETOB MPUKACITUICKUX TOCYIapCTB, Y HUBEPCUTET
Yuba, Anonus (LleHTp MUCTaHIMOHHBIX METOIOB U3yUCHHS OKPYIKAIOIICH CPEJIbI).

Kuura u kaptel pekpacHo u3aanbl. TekcT mpezacraBieH Ha pycckoM (50 crp.) u aHrIHiicKOM
(40 crp.) s3bikax. B kadecTBe NpWIIOKEHHMsS K KHUTE JaHbl 3 IBeTHbIE KapThl: 1) Kapra
OIyCTHIHMBAHUS 3aCYILIMBBIX 3eMelb [Ipukacnuiickoro pernona macmrada 1:2500000, 2) kapra
OITyCTHIHMBAHUS 3aCylUIMBBIX 3€Mellb poccuiickoil vactu [Ipukacmmiickoro peruona (o
cocrossanio Ha 1992 r.) macmraba 1:1000000, 3) Kapra omyCTHIHMBaHHS 3aCyILIHBBIX 3€MEIb
poccuiickoii yactu [Ipukacnuiickoro peruona (mo cocrosHuto Ha 1996 r.) macmraba 1:1000000.
Kaptet Oputn m3maner B 2001 romy. Bo BBemeHMHM K KHHIe OMNPEICISAETCS TOHITHE
«OMYCTBIHUBAHHE», KOTOPBHIM pPYKOBOJCTBOBAINUCH aBTOPbl KHUTM M KOTOPOE COOTBETCTBYET
onpeneneHuo, npuasatomy kouseniueit OOH mo 6opr0e ¢ onycteiniBanueM (JKenesa, 1995).

CornacHo 3TOMy OIPENIEIEHUIO OIIyCTBIHUBAHHE PACCMATPUBACTCA KaK «Ierpajalys 3eMellb B
3aCyNUIMBBIX, IOJIy3aCyLUIMBBIX M CYXUX CYOTyMHIHBIX paiioHax B pe3yjbTare JeicTBUs
pa3nuyHbIX (PAKTOPOB, BKIIIOYAsl N3MEHEHHE KIIMMAaTa U JeSTeIbHOCTH YeJIOBEKa».

B 3agadyu I/ICCJIGHOBaHI/Iﬁ ABTOPOB KHHUI'M BXOJHWJIM OILCHKA MPOLECCCOB OIMYyCTbIHUBAHUA
[Ipukacnuiickoro peruoHa, COCTaBJIEHHE KapT M ONpEJCICHINE OCHOBHBIX HaIpaBiICHUN OOpPHOBI C
OITYCTBIHUBAHHECM.

[lepBasi rmaBa KHUTH COAEPXKUT OYEHb KpaTKyto mHGopmauuio o knumare Ilpukacnuiickoro
peruoHa, o konebaHusXx ypoBHS Kacmusi, KOTOpble OKa3bIBalOT CYIIECTBEHHOE BIIMSHUE Ha
NpUOpPEKHBIE TEPPUTOPUN B pe3ysbTaTe MX 3aTOIUICHUS M moaToruieHus. Ha kaprocxeme ¢usuko-
reorpapuuecKoro paoHupoBaHus [IpUKACIHMIICKOrO pernoHa, (MPUBEACHHON B KHUTE), yKa3aHBI
palioHbl, KpaTKas XapaKTepUCTHKa NMPUPOAHBIX YCIOBUH, KOTOPBHIE COAEPKATCA B TEKCTE NEPBOU
r1aBbl. ONKcaHue TaHO CO CChUIKAMHU Ha JIUTEPATYPHbIE HCTOUYHUKH.

Bo BrTOpoil rmaBe paccMOTpeHbI METOJbl OLEHKM U KapTorpadupoBaHUs MPOLIECCOB
ONyCThIHUBaHUs. JlaeTcsi MOHITHE «BHYTPEHHsS OMAaCHOCTH omycTeiHMBaHHs» (BOO), koTopas
CBA3aHA C MPHUPOJHBIMM OCOOEHHOCTSMM TEPPUTOPUU M MOAATIUBOCTBIO €€ TPEM THIIAM
OIYCTBIHMBAHHUSA: JETPaJallid PACTUTEJBHOIO MOKPOBA, a TAK)KE IPOLEccaM BETPOBOW M BOIHOMU
spo3uu. Ilpu 3TOoM a1 KaXKAOro TuIa ONYCTHIHMBAHUS MpeAjiaraercs BbLAEHATh 4 Kiacca IO
OIIACHOCTH OIyCThIHMBaHUA. CaMO MOHITHE «BHYTPEHHSS ONACHOCTb OIYCTHIHMBAHUS» CONEPIKUT
3JIEMEHT MPOTHO3HOM XapaKTEePUCTUKH OMACHOCTH Pa3BUTHS JErpaJallMOHHBIX MPOIECCOB. IJTO
MHTEPECHBIN MOAXO0, XOTsl, CyJs IO MaTepuaiaM, IPUBEACHHBIM B KHUTE, a [VIABHOE, HA KapTax OH
He OBLT peain30BaH.

B »ToMi ke ri1aBe JaHa cxeMa IMOCTPOCHMS IIKAJIbI KPUTEPUEB OINyCThIHUMBaHUA. lIpennoxkeHo
BBIJICNIATE. BOCCTAHOBJICHHBIE 3€MJIH, (DOHOBBIM ypOBEHb, €1a00€, YMEPEHHOE, CHJIBHOE U OYEHb
cuibHOE omycThiHMBaHue (6 rpamamnmii). B To e Bpems Ha KapTax npuBomsaTcs 4 rpagauuu. B
OTJENbHBIX Ta0JIMIaxX B IV1aBe BTOPOH MPUBEACHBI KPUTEPUH AETPaallui PACTUTEIBHOCTHU JIECHBIX
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Y TIACTOMIIHBIX PKOCHUCTEM, a TAaK)KE€ KPUTEPHUH OIEHKH BETPOBOW M BOJHOW 3PO3UH, TEXHOTCHHOTO
OITyCTHIHUBAHUS U BTOPHYHOTO 3acCOJieHUs. B kKauecTBe mokazaTeneil Mmpeajiaraercs MCIolib30BaTh
JUISL OIEHKH CTETICHHW OITYyCTHIHMBAHMSI TIJIOIIAIN 3€Mellb, TMOJBEPKEHHBIX JETpaJaiii, a TaKkKe
apyrue Kputepuu. Hanmpumep, Tpu OIEHKE OSpO3UHM TNPEIaraeTcsi yYHUTHIBATh CMBIB
MMOBEPXHOCTHOTO TOPHU30HTA, TUIONIAJAh MPOMOUH M T.I. MeToAuKa y4yeTa TaKuX IoKa3aTeseh mpu
MEJIKOMACIITA0HOM KapTOorpagupoBaHUU B KHHIE HE paccMaTpuBaeTcs. J[Is OLIEHKH COCTOSTHHS
MacTOMUII ¥ JICCOB MPEIaracTcsl yYUThIBaTh M3MEHEHHUSI, IPOU3OIICAIINE 3a TTOCICIHUE IECATH JIET.
JJIs1 TEXHOT€HHOT'O OITyCTBIHUBAHUS U 3aCOJICHUSI CPOKH HE OTOBAPHUBAIOTCA.

B camocrositensHOM  pa3ziene KHUTH TOAPOOHO paccMOTpeHa METOAMKA  OICHKHU
ONYCTHIHUBAHUS MO MaTepuagaM KOCMHYECKOW CBhEMKH. [l 3TOM LieIM aBTOPHI MCHOJIb30BAIN
CHUMKH, nionyueHHble co cmyTHuka NOAA, ¢ paspemennem 1 u 8 am nByx kaHanoB 0.55-0.68 um u
0.79-1.1 M.

Jliss  OLIEHKM COCTOSIHHMSI PACTUTENBHOTO IOKPOBA HCIONB30BAJCS TaK HAa3bIBAEMBIN
BeretaninoHHbIN uHAekc — NDVI, onpenensemsiit mo ¢popmye:

NDVI=IR-R/IR + R, rme

IR — sipkocTs B 30He 0.72-0.11 MKwm;

R — sipkocts B 30HE 0.55-0.68 MKwm.

(pa3MepHOCTH SIPKOCTHBIX XapaKTEPUCTUK Ha CTP. 32-33 HE0OOXOAUMO YTOYHUTD).

ABTOpBl KHUTM CYMTAIOT, YTO HECMOTpPsS Ha HHU3KOE paspelieHHe CHUMKOB, UX
WH(POPMATUBHOCTh OCTATOYHA YIS TOTO, YTOOBI M3YYHTh TUHAMHUKY IPOIECCOB OITYCTHIHMBAHUS
Ha MacTOUIIAaX, OPOIIAEMBIX 3eMJISIX, B Jiecax  T.J.

VIMEHHO 3THM NOAXOABI HCHOJB30BAJIMCH INPU CO3AAHUM KApT OINYCTHIHMBAHUSA Ha
[Mpukacrmiickmit  pernon. CornmacHo mnanamadrHoi kapre (Mcauenko, 1988), B mpenenax
[Ipukacruiickoii paBHHHBI Ha TeppuTopuHM Poccum, BbiedeHb 3 Tuma JgaHamadros: 1)
aKKyMYJIITABHO-MOPCKHE TJIMHHCTBIC PAaBHUHBI, 2) J0JIOBbIC paBHHMHBI, 3) jAenbra Bonru wu
pUMopcKas nosioca. [l Kakaoro U3 3TUX JaHAIA(TOB ONpenessiics BereTallMOHHbIN HHAEKC Ha
nepuoJt anpenb-aBryct. CHUMKH MOJIBEPrajliCh KOMITBIOTEPHOW 00paboTKe, Ha OCHOBE KOTOPOH,
yepe3 uHAekC NDVI, BbIeISIIMCE 3eMITH, pa3nYaromdecs Mo cTemeHu (KiIaccy) aerpajialliH.
VIMeHHO u3MepeHue BEereTaloHHOIO HWHAEKCa OBLIO TIIOJIOKEHO B OCHOBY CO3/IaHUS KapT
omycteiHuBaHuA [Ipukacnuiickoro peruona 3a 1992 u 1996 rr.

BbuT0 yCcTaHOBJIEHO, YTO TEPPUTOPHH, IMOJBEPKEHHBIE MpoIleccaM OIycThiHMBaHUsA, B 1996 T.
HECKOJIbKO COKpaTHJIMCh, YTO, IO MHEHHMIO aBTOPOB, CBS3aHO C M3MEHEHHUEM COLUAIbHON
00CTaHOBKH B PETHOHE.

B 3akmiounTenbHOM IIaBe KHUTH HM3JI0KEHBI MPOTpamMMbl paboT MO CO3/1aHUI0 MOHHTOPHHTA
onycTbiHMBaHUA. Co3laHHBIE KapThl MOXKHO CUMTaTh HaAyaJbHBIM JTalloM OpraHu3aluu
PErMOHAIBHOIO MOHUTOPHHTa [ [puKkacnuiickoi paBHUHBI.

Ha xaprax Ilpukacnmiickoro permona Poccum macmraba 1:1000000 mBetom Bbimeneno 4
KJ1acca (MM CTeNeHN) OMyCThIHUBAHUS: Cl1aboe, yMEpPEHHOE, CUIIbHOE U OUeHb CHIIBHOE.

Kaxnplii KOHTYp KapThl COACPKHT HH(POPMALMIO O THIE OIyCTHIHMBAHUSA, NPUYNHAX
OIyCTHIHMBAHUS, XapaKTepe 3eMJICNIONb30BaHMsA M KilaccaxX OINMycCThIHMBaHUA. HemoctaTtkom kapt
cuntaro: 1) oTcyTcTBUE NaHAMIAQTHON MM MOYBCHHON XapaKTEPUCTUKH BBIICIICHHBIX KOHTYPOB; 2)
B JIeTEHJaX KapT IpPHUBEJCHbI HE BCE IOKa3aTelM U KPUTEPUHM OIYCTHIHUBAHUS, KOTOpHIE
paccMOTpEHBI BO BTOPOH TJ1aBe KHUTH.

HenocratouHo mogpoOHO B KHUTE U3JI0kKEHA METOAMKA IO CO3/IaHUI0 YKa3aHHBIX KapT.

Ocrajock HCACHBIM, KaK IIPpU COCTABJICHUU KapT OIIYCTBIHMBAHHWA aBTOPbBI PCATU3YIOT Ha
IMPAKTUKEC OLUCHKY 3€MCJIb II0 MPEAJIaraCMbIM UMU KPUTCPUAM ACTpadallviu, IMPUBCACHHBIM B TalJI.
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3,4,5 6,7, 8u9, uKak 3TH KPUTEPUU COOTHOCATCS C BETCTAIIMOHHBIM HMHIIEKCOM, KOTOPBIHA
TTOJIOKCH B OCHOBY CO3JIaHHBIX KapT?

B 3akirodueHuM Xody MOMYEPKHYTh, UYTO pEICH3UpyeMas KHHUra IPEICTaBIseT OOIbIION
HAyYHBIH WHTEpPEC JUIsl CHCIHAIUCTOB, pa0OTAIONUX HAJl MPOOJIEMON OMyCTHIHUBAHUS. S BBICOKO
OLICHUBAIO €€ M CUUTA0, YTO 3Ta OJHA M3 HEMHOTUX Pa0OT, B KOTOPOW MOAPOOHO PAaCCMOTPEHBI
KPUTEPHUH OIEHKU OMyCTHIHUBAHUS W METOJBI KapTorpadupoBaHus MPOIECCOB OITyCTHIHUBAHUS B
MEJIKOM MacIiraoe.

Kaprel, npuBeleHHBIE B NPWIOKEHWU K JAHHOM KHUIE, HECOMHEHHO SBIISIFOTCS LIEHHBIM
MaTepuajgoM U MOTYT CUUTATbCA HAYAJIBHBIM 3TAllOM CO3[aHUS PErHOHAJIBHOIO MOHUTOPUHIA
3emenb [Ipukacnuiickoro peruoHa.

REVIEW
on the book “Desertification of Dry Lands in the Pre-Caspian Region”
Authors: G. M. Borlikov, N. G. Kharin, V. A. Bananova, R. Tateishi
Rostov/Don, 2000, 90 p., 3 maps, 17 ill.

© 2003. Ye. l. Pankova

V. V. Dokuchaev Soil Science Institute of Russian Academy of Agricultural Sciences
109017 Moscow, Pyzhevskii 7

The book has been published under the aegis of the Ministry of Education of Russian Federation (Kalmykskiy
State University), Russian Academy of Sciences (Center of Ecology and Forest Productivity Problems), Association of
Universities in Pre-Caspian Countries, Chiba University, Japan (Center of Remote Sensing Techniques for Studying the
Environment).

The book in Russian (50 pages) and in English (40 pages) is well illustrated by 3 maps: (1) the map of
desertification of dry lands in the Pre-Caspian region, M 1:25 00000, (2) the map of desertification of dry lands in
Russian part of the Pre-Caspian region (according to the state by 1992), M 1: 1 000000 and (3) the map of
desertification of dry lands in Russian part of the Pre-Caspian region (according to the state by 1996), M 1: 1000000.

This book can have a broad appeal to researchers in environmental sciences interested in mapping and
desertification as well as to those dealing with the environment of the Pre-Caspian region.
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PEHEH3I/II/I s

V/IK 631-4+574-4(470-47)

O monorpadum JI. H. TammuunoBoi «KpacHasi KHMTa MOYB M IKOCHCTEM
Kanambixun» AIIII «/Iskanrap», r. daucra, 2000r., 216 c.

© 2003 r. E. H. IlankoBa

Tousennwviti uncmumym um. B. B. Jlokyuaesa Poccutickoii akademuu cebCKOX035SUCHEEHHbIX HAYK.
109017, Mockea, Hvircescruii nep., T, Poccus

B 2000 roxy Beimuia B cBet kHura JI. H. TamHHHOBOH, MOCBSIIEHHAS OMHUCAHUIO COCTOSHUS
nouB KanMmpikum 1 pa3paboTKe CTpaTeruu UX COJIEp)KaHUs M BOoccTaHOBIeHUs. PaGora BhimonHeHa
npu ¢uHaHcoBor momnepxkke douma [xona JI. u Kotpun T. MakaptypoB (rpant 98-52231) B
pamkax Konkypca MnauBuayanbHbx uccienoBarenbckux [IpoektoB Ilporpamm mo I'mobGanbHOM
bezonacunoctu u YcroitunBomy Pazsututo. Kuura coctout u3 7 1i1aB, BBEJACHUS U 3aKIIOYCHHUS.

Bo BBeneHMM KpaTKO pacCMOTPEH MPEIMET HUCCIEN0BAaHUA - COCTOsHUME Mo4yB Kanmblkuu Ha
2000 ron. Tepputopus KamMbikum B TOClIeTHEE AECSITHIIETHE HUCIBITHIBACT aKTHBHBIA IPOIIECC
OIlyCTBIHMBAHHUS, IPUUNHON KOTOPOTO SBJISAIOTCA KaK aHTPOIIOTEHHOE BO3JIEHCTBUE HA 3KOCHUCTEMBI,
Tak WU TNpUpOAHbIE (aKTOpbl, Hampumep, noabeM ypoBHA Kacmnwuiickoro Mops, BBI3BaBIIMMA
MOATOIIEHUE U 3aCOJICHUE MOYB.

ABTOp KHUTU MOJYEPKUBAET, YTO B MOCJIEIHUE TOABI POOIeMe OMyCTHIHUBAHUS YACNSAETCS B
Kanmpikun Oonpoe BHuManue. Haumnas ¢ 1993 r., Beimen psg ykaszoB Ilpesnaenta Kanvbikuw,
HaMpaBJICHHBIX HA YIYyUIICHHE JKOJIOTUYECKON OOCTAaHOBKU B PErHOHE; ObUIM MPUHATHI PEIICHUS
«O BemeHWM MOHHUTOpPHHTa 3eMenb pecnyOmukn KamMbikum», «O co3manum OuocdepHOro
3amoBeqHUKa «YepHble 3eMnn», «O co3laHMM HalMOHANBHBIX MapkoB «bamb meur» u «Bomro-
AXxTyOUHCKOE MeXIypedbe», Oblia pazpadorana HanmonanpHas mporpamma JeicTBuii mo 60puoe ¢
onmycThIHMBaHHEM B KanMmbikuu u ap.

Crparerusi AEHUCTBUSL — OTO YHOPSAOYECHHE XO3AUCTBEHHOW MESATEIBLHOCTH, YJIy4YIlIEHUE
9KOJIOTMYECKOTO COCTOSIHUS 3€MEJIb, CO3AaHHUE 3aII0BEIHBIX TEPPUTOPUI.

OpHMM U3 MEPONPUSITHIA 110 BBISIBICHUIO 3€MEb, TPEOYIOLIUX COXPAHEHUS, SIBISIETCS CO3/ITaHUE
Kpacnoii kauru skocuctem Kanmpikuu. IMeHHO 3TO# ipo0iemMe U OCBSIIeHa TaHHas padoTa.

B nepBoii rnaBe 1aHa npuUpoHas XapaKTEepUCTUKA TeppUTOpuK KanMbIkuu, onKMcaHbl KJIMMarT,
penbed, mouBo0Opa3yIOINe MOPOIbI, PACTUTEIBHOCTD.

Bropas riaBa mocBsiiieHa XxapakTepuUCcTHKe 1MoYB. PaccMaTpuBaroTCsl MOYBBI, IPUYPOUYCHHBIE K
TPEeM JHUTOJIOTrO-reoMopdosiornueckuM paiionam: Ilpukacnuiickoit Hu3MeHHOCTH, EpreHuHckon
BO3BBIIIEHHOCTH M MaHbluckoil noxOuHe. JlaHbl XapaKTepUCTHKH, MepedeHb U IUIOUIaAU TOYB,
pacnpocTpaHeHHbIX Ha Tepputopun Kammbikuu. B rmaBe 3 paccMaTpuBaroTCst 3KOJIOTMYECKHE
acrmekThl OoXpaHbl mMouB. [log4epkHYTO, YTO TJIABHOW IKOJOTHYECKOW Mpobiemoit B KamMbikum
SBJIAETCS TPOLIECC ONMYCTHIHMBAHMS, CBSI3aHHBIM Kak C MPUPOAHBIMHU, TaK U C aHTPOIOTE€HHBIMU
¢akTopamu. ABTOp OTMEYaeT, YTO B MHpPE CYLIECTBYIOT pa3Hble IMOAXOAbl K OIEHKE
OMyCThIHUBAaHMS; B TYpKMEHHUH TJIABHBIM KPUTEPUEM OITYCTHIHUBAHMSI MIPUHATA OLICHKA COCTOSHUS
pacTUTENBHOCTH; (PpaHIly3CcKas MIKoIa Oobliiee BHUMaHUE yAEISeT COCTOSIHUIO TIOYB, a KUTalCKast
— IUIOIA U HE3aKPETIEHHBIX TIECKOB.

Cornacuo onpenenenuto FOHEIT (1982), omycThiHUBaHKE — 3TO MPOIECC JErpagalui 3eMeb
apUIHBIX, TOJYapUAHBIX U CYyOTYMHUIHBIX TEPPUTOPHUH, BOSHUKAIOUIUI MO/ BIUSHUEM Pa3IMYHbIX
(hakTOpOB, KaK MPUPOIHBIX, TAK U AHTPOIIOT€HHBIX.

B ycnoBusix KanMpikuu Ti1aBHBIA (DaKTOp OIYCTHIHMBAHUS — MHOTOBEKOBOM «ITACTOMIIIHBIN
naHAma@TOreHe3».
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3a mocnennune 35 JIeT TUIOMIAAbh OMYCTHIHEHHBIX 3€MEJNIb YBEIMYMIOCH Oosbine yem B 10 pas.
[Tnomans OTKpBITEIX NeckoB yBenumumiaach ¢ 13 teic. ra (1958 r.) no 151 teic. ra (1993). Iox
BIMSIHHEM TI€pEBhITIaca M3MEHSETCS THIIOJOTUYECKHH COCTaB PACTUTEIBHOCTH IAacTOWII,
MIPOUCXOUT TATOKCEPO(DUTU3ALINS PACTUTEILHOTO MOKpOBa. MI3MEHEHHE pacTUTEILHOTO MOKPOBa
BBI3BIBACT HM3MCHCHHME YCJIOBUH IMOYBOOOPA30BaHUS B IIEJIOM. OTO MPUBOIUT K AaKTHUBU3AIUMH
nporeccoB 3po3uu u Aedusimuu. [logbem ypoBHs Kacmwmiickoro mopsi o0ycCIOBHI TOATOIICHHE
3eMenb Ha TIomaaun okoyso 250 ThIc. ra, YTO TOBJEKIO Pa3BUTHE IIpollecca 3acOJICHUS.
WuTeHcHBHAS pacraiika 3emelib Ha Tepputopun Kammbikuu (B mpenenax CTEMHBIX SKOCHCTEM)
MpuBeJia K YCUJICHUIO 3po3un. B HacTosiee Bpems B KaJMbIKMH CIIOKHO HAUTH TAJIOHHBIC TIOYBHI,
HEe ToJBepKeHHbIe aerpaganuu. OCOOEHHO PEe3KO M3MEHSIOTCS TMOYBHI B PE3yJbTaTe OPOLICHHUS,
KOTOPOE MPUBOANT K YCHJICHHUIO TUIpoMOp(dU3Ma U 3aCOTICHHUS.

Bce mepeuncrieHHbIe BhINIE (AKTOPHI SIBJISIOTCS MPUYHHON OITyCTHIHUBAHUS W JICTPAAIlluu
nouB B Kanmbikum. [{ns mpekpaiieHusi 3TUX MPOIECCOB, KaK yTBEPXKAAeT aBTOp, HEOOXoAuMa
pa3paboTka KOMIUIEKCAa MEPOINPHUSATHH, KOTOPHIC ITO3BONHIN OBl BOCCTAHOBHUTH JTUHAMHYCCKHC
paBHOBECHS B MPUPOTHBIX CHCTEMaX M COXpaHEHHE UX OMOJIOTHYECKOTO pa3sHOOOpa3usl.

st 9Toro HeoOXOAMMO, BO-TIEPBBIX, OOECMEYUTH 3alIUTy 3€Meb, HE 3aTPOHYTHIX
nerpagauuen. Jlns pemeHus 3ToM 3amaud M IUIaHMpYeTcsl co3gaHue «KpacHOW KHHUTM TOYB U
YHUKQJIBHBIX dKocucTeM KamMbikum». BTopas 3amaua HampaBlieHa Ha yiIydllIeHHE 3€Mefib, YKe
WCTIBITHIBAIONINX OMYCTHIHUBAHUE CIIa00M-cpeiHel cTeneHu. B 3TOT 610K BXOJIAT MEPOTIPUATHS TI0
COKpAIICHUIO HAarpy3Kd MMacTOWIN, NPUMEHEHHE ITOYBO3ANIUTHBIX TEXHOJOTUH, Taio(QuTHOTO
PaCTCHHEBOJICTBA U T.]I.

B Tpetwnii 610K, 0XBaTHIBAIOUINI CUIBLHOJCTPAINPOBAHHBIC 3€MITH, aBTOP BKJIIOYAE€T aKTUBHOE
BO3/ICHCTBUE HAa SKOCUCTEMY, HAlIPaBJICHHOE HA €€ BOCCTAHOBJICHHE (CIO/Ia BXOAAT MEPOTIPHSITHS 10
buToMenropalui, peKyJIbTHBAIMH, PEKOHCTPYKIMH OpPOCHUTEIbHBIX cHcTeM H ap.). Cremyer
yKa3aTh, YTO MaTepHalibl TJIAaBBI 3 AT JOCTAaTOYHO SICHOE TPEJCTaBICHHE O TpolOiieMax,
CBSI3aHHBIX C OITYCTHIHUBaHHUEM 3eMelb KaaMbIKuw.

I'maBa 4 — «Konuenmus KpacHoi KHUTH OYB 1 SKOCUCTEM KalMbIKun».

I'maBHBIM cuuTaeTCs CO3/aHME OXPAaHAEMBbIX TEPPUTOPHI: 3alOBEIHUKOB, 3aKa3HUKOB U
HKOJIOTHYECKUX 0a3UCOB, B MPEIEIaxX KOTOPBIX COXPAHAIOTCS U IETHHBIC TOYBBI — STAJIOHBI.

[TouBeHHbIE 3alOBEJHUKH TMPUYPOUYEHBI K TEPPUTOPUU TOCYIJAPCTBEHHBIX HPUPOIHBIX
3allOBeTHUKOB, JMOO K 3allOBeIHUKAM pECHyONMKaHCKOTO ¥ MECTHOTO 3Ha4yeHHs, K
rOCyIapCTBEHHBIM HALIMOHAIBHBIM MapKaM. ITO CTPOTO OXpaHsIeMble TEPPUTOPHUH.

[louBeHHbIE 3aKa3HUKM — 3TO TEPPUTOPUH, BBIJCICHHBIE C LEJIBI0 COXPAHEHUS WIN
BOCCTAQHOBJICHHS IPUPOAHBIX IMOYB. DKOJIOTUYECKHUE 0A3UCHl — YYACTKH, Ha KOTOPBIX COXPAHMUIHUCH
3eMJIM I10]1 €CTECTBEHHOM 3aexbto. OHM TpeOYyIOT BOCCTAaHOBJICHHUS.

B naHHOIi Ti1aBe u3nararoTcs moaxoAsl K co3nannio KpacHoi kauru nouB KanMbeikuu u gaercs
nepedeHb padoT, KOTOphIe HEOOXOIUMO Ui ATOTO BBINOJIHUTH HA 3allOBEIHBIX TEpPpUTOpUsAX. B
YAaCTHOCTH, COCTABJICHUE MOYBEHHO- HKOJOTMUECKUX MAcIOPTOB Ha KaXKJbli OXpaHsAEMbIH OOBEKT;
COCTaBJICHUE KaJlaCTPOB 3allOBEIHBIX ITOYBEHHBIX OOBEKTOB M MPHPOIHBIX 3KocucTeM. JlaH
nepedeHb HeoOXOoAMMOH HHQOpMaluK, KOTOPYIO CIEAyeT MOJy4YUuTh S XapaKTepUCTUKU
3aIlI0BEIHBIX TEPPUTOPHH.

IlenHplM MaTepualioM KHUTH sBiseTcs MouBeHHas kapta M1:2000000 wa TeppuTOpHIO
Kanmpiknm, Ha KOTOpPOM TIOKa3aHbl BCE 3allOBEJAHMKA W 3aKa3HUKH (eIepasibHOTO U
pecnyOIMKaHCKOTO 3HAYEHHUs, YKa3aHbl MX Ha3BaHUs, IJIOUIAJM M aJMUHUCTPATHBHBIN pailoH, B
IpeJesax KOTOPOro OHU pacroyararoTcs.

B cnenytomeif, 5 riaBe paccMOTpeHBI LIEHHBIC MOYBEHHbIE M OWOJIOTHYECKHE OOBEKTHI B
cucTeMe 0co00 OXpaHsAeMBbIX TEPPUTOPHH. YKa3aHO, UYTO 3TH OOBEKTHI MPUYPOUCHBI K OCHOBHBIM
MIPUPOJHO-TEPPUTOPHATILHBIM 00pa30BaHUSAM M JIaHA XapaKTEPUCTHKA OCHOBHBIX THIIOB IIOYB,
BBIJICJIIEMBIX Ha TEPPUTOPUH Pa3HBIX 3aKa3HUKOB U 3aII0BETHUKOB.
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B tabnune 2 naH mepedeHb 3aKa3HUKOB M yKa3aHbl OOBEKTHI OXpPaHbl, BKIKOYasl OXpaHIEMbIE
STAJIOHHBIE THIHBI TOYB. B 3TO#l ke TiaBe NMpuBEIeHA XapaKTEPUCTUKA OCHOBHBIX THUIIOB IOYB B
KanMbIkuu: COJIOHILIOB, TyTOBO-0YphIX, CBETJIO-KAIITAHOBBIX COJOHIEBATHIX, TyTOBO-KAIITAHOBBIX,
KAIlITAHOBBIX  COJIOHIICBATHIX, YEPHO3EMOB U JIp., SBJISIONIMXCS XapaKTEPHBIMU IMOYBAMH
OXpaHSIeMbIX TEPPUTOPHUH.

Otnenbublii pazaen (5,4) maHHON TNIaBbl MOCBSIICH PACCMOTPECHHUIO MOYB OMOPHBIX MyHKTOB
HCCIIeIOBATENIbCKUX YUPEKICHUN, pacONOKEeHHBIX Ha TeppuTtopur Kanmblkuu. DT yupexaeHus
3aHUMAIOTCS OKYJBTYPHBAHHEM TI0YB, TJIABHBIM O0Opa30M, METOJOM JIECOMEIHOpaInu. ABTOP
aHaJU3UpPyeT U3MEHEHUs, IPOSBUBIINECS B JJaHAIA(TE U B IOYBAX B pe3yJibTaTe JECOMETUOPALUU
U YTBEPXKIACT, YTO «IECOMEITHOPANUs 3aCYIUIMBBIX 3E€MENb SIBIISICTCS OJHHUM M3 HKOJIOTHYECKU
YHUCTBIX BUAOB MEJIHOPALMM», KOTOpask MPUBOAUT K YJIyULIEHHIO 00ECIEYeHHOCTH TOJIeH BIaroi,
HO TIPY 3TOM aKTHBHO BO3/ICHCTBYET Ha MPUPOHYIO cpeiy B 1eioM. Jlecomocanku (pyHKImH jeca)
— 3TO «OUUIIIEHUE BO3/lyXa, 00OraleHle ero KUCIOPOA0M, YIyUIlIeHHE TIPOIOrHYECKOr0 peKuma
MECTHOCTH, MIOJIOKHUTEITHHOE ACTETHYECKOE BO3/ICHCTBHUE Ha YenoBeKa... ... »
«MHOTO(YHKLMOHAJbHAA PpOJIb 3alUTHBIX JIECOHACAKICHUH COCTOMT Kak B YIJIy4IICHUU
THIPOKIMMATHYECKUX W TOYBEHHBIX YCIIOBHH, W3MEHEHHH YCIOBHH MECTONPOHM3PACTAHUS
CEJIbCKOXO3SMCTBEHHBIX KYJbTYp, 3alllUT€ HMX OT TyOWUTENBHOro JEWCTBUS 3acCyX, CYXOBEEB,
HBUTBHBIX Oyph, TaK W B YJIYYIICHHH 3KOJIOTHYECOKOTro coctostHus B 1enom» (ctp. 90). ABTop
paccMaTpUBaeT pe3yibTaThl pabOThl OCHOBHBIX YUPEXICHHH, pabOTaOIMX Hajl 3TOU MpobiieMoii B
Kanmpikun.,  [IpuBOAMT  XapakTEepUCTHKY TI0YB, TPETEPHEBIINX HM3MEHEHHS B  XOJ€
JecoMeNuopalty, 4To, KOHEYHO, HE CHOCOOCTBYET COXPaHEHHIO NPUPOAHBIX OOBEKTOB, HO 3Ta
npobiemMa B KHUTE He 00cyxkmaercs. B 3Toif sxe riaBe gaHa Kpatkas HHQOpMAaIus 0 BceX 00beKTax
— 3aMOBeAHMKAX M 3aka3HuKax KanMeikun. MHpOpManus HaM mpeacTaBiasieTcss OUeHb MMOJIC3HOM.

B rnaBe 6 mnpuBeneHbl MOYBEHHO-IKOJOTHYECKHE Tacmopra (y4yeTHble KapTOYKH) Ha
YHHMKaJIbHBIE 9KOCHCTEMBbl U STaJIOHHbIE MOYBEHHbIE 00BeKTHL. Bcero ommcano 39 o0bekTOB. B
ONMCaHHE BKJIIOYEHBl KapTOCXEMBbI, IOKAa3aHO PACIIOJIOKEHHE OMOPHBIX Pa3pe30B, B HEKOTOPHIX
CITydasix MPHUBEICHBI JaHHBIE XUMUYECKUX aHAIHU30B.

ITocnenusis 7 rnaBa — «CTparerus COXpaHeHHs €CTECTBEHHBIX MOYB M MPUPOTHBIX SKOCHCTEMY.
B Hell momyepkuBaeTCs 3HAUYEHHE CO3/IaHUS CETH STAJIOHHBIX IMMOYBEHHBIX OOBEKTOB B CHUCTEME
3allOBEIHUKOB M 3aKa3HUKOB, KOTOpBIE IO3BOJISIOT COXPAaHUTh M BOCCTAHOBHUTH pa3pyllICHHBIE
9KOCHCTEMBI.

3aBepimas aHaaM3 MaTtepuayioB, npuBeAcHHbIX B kHUre JI.H.TamHuHOBOW, XO0Tenoch ObI
MOTYEPKHYTh CJIEAYIOLINE MOJOKECHHUS.

KHura sBnsieTcs Moje3HbIM JOKYMEHTOM, COJAEpXKAllUM B KOHCIEKTHBHOH (opme CBeAeHUs o
npupoje u mouBax KaiMbIKuM, a Takke O Mpoleccax OIMyCTHIHMBAHUS, NMPOTEKAIONIMX Ha ee
TEPPUTOPHUH.

BecbMa IIGHHBIMH TIPEICTABISIOTCS CBEICHHS 00 OXpaHseMbIX OO0bekTax KanMblkum u
MOYBEHHO-3KOJOIMYECKHUE NMACIOPTa Ha STAJIOHHBIE TOYBEHHBIC OOBEKTHI.

CoBepIIeHHO CIPaBEAJIMBO YTBEPXKICHHUE, YTO 3TH 00BEKTh «KpacHOM KHUIM» JTOJKHBI OBITh
MIPUYPOYCHBI K 3aIIOBETHBIM TEPPUTOPHSIM.

K HekoTopbIM HemoCTaTKaM KHUTH MOXHO OTHECTH OOJBIIIOE KOJIHYECTBO TOBTOPOB,
KacaroluXCcsl paCCMOTPEHUS IPUYUH OINyCThIHMBaHUA B KanMbIkuu. OTH CBEAECHUS MPUBOIATCA BO
BBEJICHUH U JTAJIE€ OBTOPSIOTCS B PA3JIMYHBIX TJIABaX KHUTH.

Henocratouno ueTko (GopMynupyrTCs MOAXOABI K BBIOOPY OOBEKTOB, KOTOpBIE CIEAyeT
BKIIFOUaTh B «KpacHyr KHHTY» mo4B. UTO 3TO, BCE IETMHHBIC MOYBBI? Min kakas-To ux 4acte? B
3aKJIIOUYUTEIBHON YacTH KHUTH TOBOPUTCS OO ONBITE aMEPUKAHCKUX KOJUIEr TpH BBIOOpE
OXpaHsieMbIX 0ObEKTOB, HO ATOTO SIBHO HEIOCTATOYHO.
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He scHO oTHOILIEHME aBTOpa KHUTU K IIpoOJeMe JIecCOMEINopauuu Ha Tepputopun KaiMelkuu.
Cyns mo mpuBeIeHHBIM (akKTaM, JECOMETUOopalnus KOPEHHBIM 00pa3oM H3MEHSET HPUPOIHYIO
Cpelly Y, B TOM YHCJIE, TIOYBBI, & HE COXPAHAET 3TaJIOHHBIC [T0YBBI.

W, HakoHel, HE SCHO, MOYEMY aBTOpP KHUTU (CyIs MO €€ Ha3BaHWIO) OTACISICT MOYBBI OT
JKOCHUCTEM. Benp mouBel — 3TO COCTaBHAs 4acTb DKOCUTEM. M moTOMy B Ha3BaHUMM KHUIHM MOYKHO
ObLIO ObI OCTaBUTH YTO-TO OJHO: WJIM MOYBBI WJIM 3KOCUCTEMBI. BepoATHO, OYBBI, IOTOMY YTO UM
YAEJIEHO OCHOBHOE BHUMaHUE.

B 3akmoduenun xouy eme pa3 nogyepkHyTh, 4To cuutaro kHury JI. H. TammHuHOBON — HYKHOM,
CoJlepiKalieil OYeHb IOJIE3HYIO CIPABOYHYI0 WH(GOPMALMIO O IMOYBaX, KOTOpBIC, MO MHEHUIO
aBTOpA, TOJDKHBI BXOIUTH B «KpacHy1o KHUTY» OXpaHsaeMbIX SKocucTeM KanMbikuu.

REVIEW
of a new book about the soils of Kalmykia and the problem of their conservation
(L. N. Tashninova’s monograph “Red Book of Soils and Ecosystems in Kalmykia”
“Jangar” Publishing House, Elista, 2000, 216 p.)

© 2003. Ye. l. Pankova

V. V. Dokuchaev Soil Science Institute
109017 Moscow, Pyzhevskii 7

The work has been made by financial assistance of John J. and Katrine T. Makkarturs’ Fond (Grant No.
98-52231). The book presents a description of the natural conditions in Kalmykia and discusses in detail the
status of the soil mantle and strategies for soil conservation and rehabilitation.

The book includes 7 chapters, introduction and conclusions.

The author emphasizes that today the soils of Kalmykia suffer to a considerable extent from such
degradation processes as erosion, deflation, salinization and underflooding. The human activities and
processes resulted from the rise of the Caspian Sea level are proved to be the main cause of soil degradation
(desertification).

The book contains a very useful information about the status of ecosystems in Kalmykia. All the
government decisions adopted in Kalmykia now with the aim at protecting the ecosystems and soils are
presented in the book. There is also an information on the environmental objects under conservation, soil-
ecological passports containing the data about such objects and soils. One of the soil protection measures is
the “Red Book” designed to give an information about the soils to be protected or rehabilitated.

To my mind, a shortcoming of the book is the fact, that there are no precise rules and criteria for
choosing the objects to be protected. My second remark concerns the title of the book. It is impossible to
understand why the author considers the soils quite separately from ecosystems; the soils should be
considered as a component of ecosystems. On the whole, L.N. Tashninova’ s book may be highly
appreciated. | think that the experience in creating the “Red Book on Soils” can be valuable for the other
regions of Russia.
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—=—=—=—=—=——————————————————=—== XPOHUKA :f:::::::::::::::::::::::::::::::
SAINUTHI JUCCEPTAIIMU B CTPAHAX CHI'

AsknHusn3 PeumoB '"JKoJIOTHSI M TMONMYJISUMOHHAS HM3MEHYHUBOCTH MEJIKHX MJIEKOMHTAIOIIAX
IO:xnoro Ilpuapaibsi B yCI0BHSIX AaHTPONOreHHOI TpaHcdopMmanuu JaHamadra' - aucceprauus Ha
COWCKAaHME YYCHOH CTemeHH KaHaumaTa Owonormyeckux Hayk mo crnemmaibHOcTH 03.00.08 - 3o0o0morus,
sammumieHa B CrercoBete npu Muctutyte 300m0ornn AH Pecniybnmukm V30ekucrtan, TamkeHT, 26 okTsaOps
2001 r. Iuccepraiusi 6a3upyeTcst Ha COOCTBEHHBIX JaHHBIX aBTOPa, COOPaHHBIX BO BCEX OMOTOMAX PETHOHA
B nepuoz ¢ 1992 mo 2000 rr. B nmuccepramum paccMaTpuBaroTcs NpoOieMbl OHOJIOTHH, MOMYJISIHOHHON
N3MCHYHNBOCTH, XO3SIHUCTBEHHOTO U SIMUACMHUOJOTHIECKOI0 3HAYCHUSA MEJIKUX MIICKOIIUTAIOINUX B YCIOBUAX
AHTPOTIOTeHHON TpaHcopmanuu mpupoaHoi cpensl FOxHoro Ilpuapanss. BnepBble moapoOHO H3y4YeHBI
CTPYKTYypa apeceajia, TUHaMHWKa 4YHCJIICHHOCTH, 0COOEHHOCTH 3KOJOTHH H MPAKTUYICCKOC 3HAUYCHHUEC MCIIKUX
MIJICKOIIUTAOINUX B 3KCTPEMAJIBHBIX YCJIOBHAX IOxHOTO Hpnapam,a, YTOYHCHO CHCTCMATUYCCKOC
TIOJIOXKEHHUE, JIaHTImaTHO-Teorpaduaeckoe pacupenercHne, OCOOCHHOCTH pPa3MHOKEHUS W BOIPOCHI
XO3SIMCTBEHHOTO HUCIIOJIBb30BaHUA. HpoaHaHI/BI/IpOBaHLI MOp(I)O(bI/ISI/IOJ'IOF NYCCKUC 0COOEHHOCTH n
MOy JIIHUOHHAas HN3MCEHYUBOCTH JKUBOTHBIX, 06I/ITaIOH_II/IX B pa3anH0ﬁ HpHpOHHOﬁ cpeac )51
CIENUATU3UPOBAHHBIX K TOA3EMHOMY (CIIEMYIIOHKA), BOJAHOMY W OKOJIOBOAHOMY (OHZATpa, HE30KWS),
getHOMYy (PYKOKpBUIBIE) W pOOIIEMy o00pa3aM JKH3HH, YCTaHOBJEHO BIHSHHE €CTECTBEHHBIX U
AHTPOMNOTCHHBIX (PaKTOPOB HA YHCIEHHOCTH BHJIOB, CTPYKTYPY U JUHAMUKY momysauuii. ChopMynnpoBaHbl
TIPEITOKECHHSI TI0 Pa3paboTKe MEPOTIPUATHI IO YIIPABICHHUIO M OXPAaHE BAXKHBIX BHIIOB M CPEIBI UX OOUTAHUS
Ha OCHOBC ONpPCACICHUA 3HAYMMOCTU TCPUOHACCIICHUA PErvMOHa IO YPOBHIO SHACMUMH. Ha ocHoBanuu
JaHHBbIX I/ICCJ'IC}.'[OBaHI/II\/'I COCTAaBJICHBI PCKOMCHAAIWU II0 paluOHAJIBbHOMY MHMCIIOJIb30BAHUIO OHAATPLI B
YroabdaX ACJIbThI AMyI[apLI/I 1 HCKOTOPBIC MCPBI €€ BOCIIPOU3BOJACTBA.

Ajiniyaz Reimov "Ecology of small mammals of the Southern Aral Sea area in the conditions of
the anthropogenic transformation of landscape™ submitted for the degree of Candidate of Biology
(specialty 03.00.08 - zoology) by Special Council within Institute of Zoology of the Academy of sciences of
the Republic Uzbekistan, 26 October, 2001.

The work is devoted to research of the ecology of small mammals of the Southern Aral Sea area in the
conditions of landscape transformation. The dissertation is based on the materials collected in almost all the
typical biotopes of the region during 1992-2000.

During recent years, the ecosystems of the Southern Aral sea have been experiencing considerable
changes as a consequence of unsustainable natural resource use’ the Aral Sea is disappearing (the area of the
desiccated bottom is now more than 3 million hectares), the area of the Lakes in Amudarya delta is
decreasing considerably, the climatic conditions are changing, and desertification processes are accelerating.
All these factors directly and indirectly influence the state of the mammal populations in the region. During
the last 50 years the teriofauna of the region has lost six species, more than half of the species have become
endangered, and 11 species and subspecies have been included in the Red Data Book of the Republic of
Uzbekistan.

Forty-five species of small mammals belonging to 5 orders (hisectivora, Chiroptera, Lagomorpha,
Rodenita and Carnivora), 11 families, and 33 genera, are registered in the region. The bulk of the
Micromammalia species in the region are desert species, but there are also mezophilic (mainly in Amudarya
delta) and sinanthropic ones. In this dissertation analysis of the biotope and landscape-geographic
distribution of small mammal species was carried out and the results are presented. Also, the analyses of the
seasonal and annual dynamics of the number, the peculiarities of the reproduction and nutrition, the
dynamics of the age and sex distribution, the morphometric characteristics , and the role in the biocenosis of
the determinant species of small mammals have been carried out and are presented.

On the dried Aral sea bed a new theriocomplex is being formed. It consists of 35 species and more than
half of them are psammophile communities of rodents (gerbils, gophers, jerboa), which means mat the dried
bottom has a potential of becoming a new hotbed for plague infection. Rhombomys opimus is the most
abundant (2-3 individuals per hectare) of 18 species of rodents registered in the dried seabed of Aral Sea.
The peculiarities of the formation of the theriocomplex (landscape-geographic distribution of the species,
influence of timing and invasion of the territory by plants on the dynamics of small mammals migration to
dried bottom, etc.) on the dried bottom are also analyzed.

Taking into account that the negative consequences of the desiccation of the Aral Sea and Amudarya
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delta as well as the acceleration of anthropogenic influence will continue, it is necessary to develop and
adopt a complex approach to the problems of conservation and restoration of the natural ecosystems, which
will allow preservation of the fauna of the region.

I'eabasieB  bopuc BagepueBnu "'TI'eomHdopmanmonHoe KapTorpagupoBaHue apHAHBIX
nangmadroB Kazaxcrana ¢ Hcmosbpb30BaHNeM JAHHBIX JUCTAHIMOHHOTO 30HANPOBAHMSA ', TUCCEPTAIUL
Ha COMCKaHWC YICHOH CTENeHN KaHauaaTa reorpadudeckux Hayk 1o crenuaibHoctr 25.00.23 - pusudeckas
reorpadus, Ouoreorpadusi, reorpadus MO4YB M TeoxXuMus JaHamadros, JMccepTalMOHHBIA COBET
Unctutyta reorpadun MOH Pecny6nnku Kazaxcran, Anmatst, 2002 .

Hayunas HOBM3HA pa0OTHI 3aKit0YaeTcs B NMPUMEHEHHH COBPEMEHHBIX TEXHOJOTUH AMCTAHIIMOHHOTO
30HAMPOBAHUA JJS OIEHKH JKOJOTHYECKOTO COCTOSHHUS TMPHPOAHBIX TEPPUTOPHAIBHBIX KOMIUIEKCOB H
opranmzaunn uHpopmanuun B ['MC. HMcxoms w3 3agay wWcciegoBaHMM, HANpaBICHHBIX Ha peELICHHE
9KOJIOTUYECKNX W TPUPOIOOXPAHHBIX MPOOJIeM, B KauecTBE 3JIEMEHTapHOH TeppUTOPHAIBLHOW EIHHUIIBI
JQUCTaHIIMOHHOTO 30HIMPOBaHMs OBLIA HMCIOJIb30BaHa reocucTeMa jokanbHoro yposus (ITTK). dms sToro
ObLIM BIEpBBIC pa3pabOTaHbl HOBBIC MOAXOIbI K CO3MaHMIO Kiaccubukaimu Land cover Ha ocHOBe
KOMIUIeKca (pu3uKo-Teorpaduieckux, 3KOJOTHUYECKUX M OHOJOTHYECKUX KPHUTEPHEB. OTO IO3BOJIAIIO
3HAYUTENFHO  TOBBICUTH  JETaJbHOCTh  aBTOMATH3MPOBAHHON  00paboTKM  mH(POBBIX  JaHHBIX
JUCTAHIIMOHHOTO 30HAMPOBAHUS, NMOIYYUTHh pa3HOOOpa3Hble TemMaTtndeckue kaprorpaduueckue ciou ['MC,
O0BEKTUBHO OTPaKAIOIIUE 3aKOHOMEPHOCTH CTPYKTYpBl TEPPUTOPHHM W pa3padoTaTh CoAepiKaTeNIbHBIC
JIEreHIbl K HUM, C YYETOM KJIACCHYECKHUX HAYUYHBIX MOAXO0MO0B. Pe3ynbTaThl HUCCleqOBaHUM, IPUBEICHHBIC B
pabore st TecToBbIX monuroHoB Ilpuxacmnmsa, Ilpuapanes u Mnuiicko MEXropHOW KOTJIOBHHBI C
WCIONB30BaHUEM HOBBIX TexHosornd ['MC M 1IUCTaHIMOHHOTO 30HAMPOBAHHSA TOJYYEHBI BIEpBEIE.
Pa3paborana 3nekTpoHHO-CcIipaBoyHas cucrema "Makcum™ B cpene FOXPro 2.6 u Delphi 5.0.

Boris Y. Geldyev. ""Geoinformational mapping of Arid Landscapes of Kazakhstan using remote
sensing data."" Speciality - 25.00.36 - Physical geography by Special Council within Institute of Geography
of the Ministry of education and sciences of the Republic of Kazakhstan, 22 February 2002.

Objective: Development of methods for the ecological assessment of regional and local geosystems
using advanced technologies of remote sensing and GIS.

Surveys were carried out at test grounds in Caspian , Aral sea coastal regions and Hi mtermountam basin
areas. A natural and territorial complex (NTC) serves as an operating unit in the landscape and remote
surveys. A series of mapping models were created for each area on the basis of automated processing of
digital space images in the specialized programs (ERDAS Imagine 8.3. 1, ENVI 3.4 and ER-Mapper 6. 1)
and field survey data.

The application of new geoinformation mapping (GIS) and sensing technologies was substantiated for
accurate and effective assessment of state of various range NTCs and their monitoring during short-term
field surveys and for development of efficient nature use actions.

New approaches were developed for the assessment of anthropogenic transformation of NTC based on
an example of oil and gas fields of Western Kazakhstan. Such approaches provide a combination of
traditional landscape -ecological and biological survey methods and new technologies of the information
organization in GIS with the use of Database Management

Systems and automated space imaging.

Efficiency and economic effectiveness was revealed and proved of using GIS and remote sensing
technologies for monitoring the natural and anthropogenically stimulated process (desertification,
Transgression or regression of seas, etc.). They make it possible to produce a comparative analysis of
temporary series of images, accurate mapping calculations and simulation for specific scenarios of their
development.

A method was first developed to assess the vegetation diversity by space images based on spectral
characteristics (signatures) of dominant species. This is of great importance for creation of GIS thematic
layers for vegetation (types of forests, pastures, etc.) and mask-maps of individual species for nature
protection and resource purposes, the method has been realized in the assessment of vegetation biodiversity
in the Hi intermountain basin sites. The survey results were put into nature use practice.
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HUI'OPIO CEPTEEBHUYY 30HHY- 65 JIET

. C. 3onH pomuics B 1938 r. B Jlenunrpane. [locie
OKOHYaHWS Teorpadmueckoro ¢akyiabTeTa MOCKOBCKOTO
I'ocynapctBenHoro yHusepcurera uM. M. B. JIomoHOCOBa
ObLT HampaBlieH Ha paboTy B MHCTUTYT «[ HIpoBOAX03»,
rae mpopabortan mo 1968 r. 3aech OH MpoIIea XOPOIIyIo
IIKOJIY TPOEKTHO-U3BICKATEIbCKUX padoT B peciyOiarKax
Cpenneit Asum, 3akaBkasbsi, B Wpakckoit PecnyOinke u
Amxupckoit Hapomno-Jlemokparuueckoii Pecrryomike. On
y4acTByeT B  IPOBEICHMHM  IIOYBEHHBIX  CBEMOK,
COCTaBJICHUHU MOYBEHHO-METUOPATUBHBIX Kapr,
WCCIIEIOBAHUN IMHAMHUKH BJIQXHOCTU IIOYB B ApUIHBIX
peruoHax, a mo3e KOJOTHYECKUX MPOOJIEM OpOILIECHHUS.
B 1968 r. mo npurnameHno MUHHCTpa METHOPAITAN
n BoguHoro xossiictBa CCCP M. C.30HH BO3rIaBuil
Hammonansneiit  Komurer CCCP no wuppuranmm u
npenaxy. Ha stom mocty U. C. 30HH MHOro cruenan s
pasBUTHSL MEXIYHAPOIHOTO COTPYAHHYECTBA B OOJIACTH
uppuraiud W JApeHaxa. [Ipu ero HemocpeaCTBEHHOM
yuactuu B 1975 1. B MockBe ObIT TpOBEICH
MexTyHapOHBIA KOHTPECC TI0 UPPUTALIMK U JPEHAXY, a B
1976 r. - IlepBas MexayHaponaHas KOH(EpeHIHs CTpaH
Azuu 1 AQpuKH 1Mo UppUTalvy U JpeHaxy B TamikeHre.
B 1980 r. U. C. 30uH Bo3raasui npoekT [IporpamMmer
OOH mo oxpyxatomnieir cpeae (FOHEIT) mo 6opnbe ¢
OIyCTHIHUBAaHHEM M C 3TOTO0 MOMEHTAa OH HA4MHAEeT pPa3BUBAaTh TCOPETUYECKH U TPAKTHUECKH HJICH,
CBSI3aHHBIE C TNO0anbHON mpoOiemMoii omycTeiHMBaHUS. bynyum ydactHukom Kondepenumu OOH mo
00opeOe ¢ onycThiHMBaHueM B Haiipoou (1976 r.), a 3aTeM - MHOTHX MEXIyHAPOIHBIX BCTpPEY MO NAHHOM
npobneme, U. C. 3ouH, padoTas B TecHOM KoHTakTe ¢ MHCTHTYTOM IycThiHh AH Typrmenckoit CCP, cymen
MpUBJeYb K 3TOW MpobiieMe MHOTHX BEAYIIUX B ATOH 00JacTH y4EHBIX W TpakTHKOB. He ocramuch 6e3
BHuMaHusi W. C.30HHa u mpobiema ApanbCKOro MOps, pa3BUTHE OIyCThIHUBaHMA B KanMmpikum u
Jarecrane.

N. C.30HH BHeC OONBIIOW JHWYHBIA BKIAJ B HW3YYCHHE NPOOJIIEMBI OIYCTHIHUBAHWSA, YTO HAIIIO
OTpaXCHWE B MHOTOYMCIICHHBIX HAYYHBIX TpYyJAaX, Cpeld KOTOPBIX -MoHOTrpadus «OmnyCTHIHHBaHUE:
crparerust 60prOb» (coBMecTHO ¢ H. C. OpnoBckum, 1984 r.); «TONKOBBIA CIOBaph MO OIMYCTHIHUBAHHIO
3emenb» (1996 r.), mepeBeiCHHBIN HA KHTAWCKUHN, aHTTTHICKAN U SITOHCKUN A3bIKK; (QYHIAMEHTAIBHBIN TPY T
«[Tycteiau» (coBmecTHO ¢ A. I'. babaeswsim, H. H. JIpo3noseim u 3. I'. dpeiikunbiM, 1986 1.).

B 1990 r. W.C.30HH 3ammmiaer ITOKTOPCKYIO ITHUCCEPTAMIO II0 TPoOJIeMEe aHTPONOTESHHOTO
OITy CTHIHUBAHHSI.

[ocnenuue 10 ner U. C. 3onH, paboras B HayuyHO-IpON3BOICTBEHHOM LIEHTPE 110 BOJIHOMY XO3SICTBY,
9KOJIOTHH U Menropaiun «Col3BOANPOEKT», CBSI3aH ¢ U3yYeHHEM KoMIuieKkca nmpobiem Kacnuiickoro mMopst.
3a 9TOT mepuoj OH IyOIUKyeT psa MoHorpaduit, cpemu kotopbix «Kacmmiickumii Memopangym» (1997),
«Kacnmit: wmo3un u peansHocTh» (1999), «Tpucra ner na Kacmuwm» (2001), «Crpaterus CIIA B
Kacnmiickom peruone» (coBmectHo ¢ C. C. XXunbuoeiv, 2003), «I'eomonurtuka Kacnmiickoro permona»
(coBmectro ¢ C. C. KunbrioBeiM 1 A. M. YikosbiM, 2003).

B 1996 r. U.C.30HH OoCHOBanm W SBISETCS TJIABHBIM peNakTopoM xkypHana «Bectamk Kacrms»,
KOTOPBII OCTENIEHHO BBIPOC B BEAYIIMH HH(OPMAIIMOHHO-aHATUTHYECKHHI aipkect Poccum.

B 2001 r. cosmectno c¢ C.B.3oHHOM omyOnmkoBan kHury «IIpupoma m oOmectBo YedeHCKO
PecnyOnukm», oco60e BHUMaHUE YACTHB YKOJOTHYECKHM TIOCIIECTBUSIM BOCHHBIX JICHCTBHIA.
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Bcectoponnue 3Hanus U. C. 30HHA MO3BONMIM €My COCTaBUTh IEPBYIO pernoHalbHylo «Kacnuiickyro
SHIUKIIONICIUIOY.

N. C.30HH BemeT OONBIIYI0O HAyYHO-OPTaHU3AIMOHHYIO pabory. OH IIUTENBHOE BpeMs SBISCTCS
YICHOM PEAKOJUICITHHA MEXIyHapoIHOTO )ypHana «[Ipo0iieMbl OCBOCHUS MYCTHIHEY, KYPHAJIOB «APHIIHBIC
skocucTeMb» U «Kacmuiickuii pervon» (AcTpaxaHp), a Takke WICHOM MEXKIYHApOIHOTO KOMHTETa IO
TEXHOJIOTHU OCBOEHUS MYCThIHb, BUlle-TIpe3uaeHTOM Poccuiickoro HannonansHoro Komurera comeicTBus
FOHEII (FOHEITKOM).

U. C. 30HH - CKpOMHBIH «IIpOoQecCHoHaAN TPYya», He MBICISIINN ce0st 6e3 paboThl, 4To, CKOpee BCETO,
[0 HACJIEACTBY IEpPEeNrio €My OT OTLA — BBIJAIOIIETOcS COBETCKOTO M pocchiickoro mouBoBena. Ha ero
MMMCBMEHHOM CTOJIe OJHa paboTa cMeHseT npyryro. Ha HacTosmmii MoMeHT M omybnukoBano Ooxee 300
HAay4HBIX cTarell, kak B Poccum, Tak u 3a pyoexkoM, Oonee 10 moHorpaduii. OH SBISIETCSI COCTaBUTENEM
psia aHTJIO0-pYCCKUX CIOBapei Mo MOYBOBEACHUIO, MEIIMOPALINH, CEIbCKOMY XO3SHCTBY U APYTHM HayYHBIM
00JIaCTSAM.

YesoBeK BBICOKOW MPUHIUMHATBHOCTH, HE TEPISIIUE (ablii B OTHOIICHUSX MEXIY JIOJABMH, a TEM
Oomnee, copaTHHKaMH 10 TpodeccrnoHaNbHOW aAesTenbHOCTH, WM. C.30HH Bcerma TOTOB MOIAEPXKaTh
WHUIMATHBY MOJIOJIBIX YYEHBIX U MepeaTh CBON OMBIT U HAKOIUICHHBIC 3HAHMS.

Penxonnerus xypnana "Apunnsie 3xkocucteMsl , Cexmus "[Ipo6ieMpl n3yueHHst apuAHBIX SKOCUCTEM U
00pb0bI ¢ omycTeiHuBaHueM' ' HayuHoro Coseta "[Ipo0iieMbl 9KOJIOTHH OHOJOTHYECKUX CUCTEM' OTIEJICHHS
Omnonornueckux Hayk Poccuiickoil akamemun HayK U lIpukacnuiickuii HHCTUTYT OHOJIOTHYECKHX PECypcoB
xenaroT Uropro CepreeBudy 310poBbs, 071aronoaydus U JAIbHEUIINX TBOPYECKUX yCIIEXOB.

IGOR SERGEYEVICH ZONN IS 65

On graduating from the Moscow State University I. S. Zonn began to work at the "Giprovodkhoz™ Institute where
he got systematic training in design and survey work, in making soil and land-reclamation maps of the world arid
regions. In 1968, at the invitation of the USSR Minister of Land-Reclamation and Water Industry, 1. S. Zonn became
the head of the USSR National Committee for Irrigation and Drainage. On the initiative of the Committee there was
held the International Congress and the First International Conference of Asian and African countries in irrigation and
drainage.

I. S. Zonn made an important contribution to studying problems of the Aral Sea and desertification process, which
is reflected in a lot of published papers.

For the last ten years I. S. Zonn has been working at the "Soyuzvodproyekt" Research-and-Production Centre
where he is bound up with the complex of the Caspian Sea problems. He is carrying out a significant research on
ecological problems of the Caspian Sea with publication of basic works of international importance. I. S. Zonn is a
Doctor of Science, Professor, a Member of the Russian Academy of Natural Sciences, a recognized scientist on a global
scale. He is a founder and an editor-in-chief of "Vestnik Kaspiya" ("Caspian Herald"), which has become the leading
informational and analytical journal in Russia. I. S. Zonn's extensive knowledge let him to compile the first regional
"Caspian Encyclopaedia”. He is a modest "professional of labour”, who cannot think of himself out of work, the trait
which he must have inherited from his father — a prominent Russian soil scientist S. V. Zonn.

A man of strict fidelity to principle, impatient of any falseness between people, particularly between companions
in professional activity, 1. S. Zonn is always ready to support initiatives of younger researchers, to share his experience
and knowledge.

The Caspian Institute of Biological Resources of the RAS Daghestan Scientific Centre, the editorial board of the
"Arid Ecosystems" journal wish Igor Sergeyevich Zonn good health, prosperity and further creative progress.
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BAJIEHTHUHA AJIEKCAHJIPOBHA BAHAHOBA - UCCJIEJOBATEJIb
EBPOIIEMCKHUX IIYCTBIHb
(x 60-1€T CO THS POKICHUN)

IIpupona rora Espomneiickoii dactu Poccum wu3gaBHa
npuBJeKana K cebe cepauna JroAel, cTpemsmuxcs K
ITO3HAHMIO 3aKOHOMEPHOCTEN ee pa3BuTHs. BaneHTuHa
AnexcannpoBHa baHaHOBa — maTpuoOT IPUPOABI POAHOU
Kanmeikuu. B 1984 romy MuHHCTEpPCTBO BOJHOTO
xo3aiictBa CCCP  paspabotano  MeponpusiTHs IO
KOpPEHHOMY yiyulleHuto 3emenb Hwuxaero IloBoibkbs u
CeBepHoro KaBkaza ¢ IOMOLIBIO CTPOUTENBCTBA psla
kaHanoB OauH u3 HUX — KkaHai Bonro — Yorpail nomkex
ObUI IPONTH Yepe3 KAIMBILKYI0 YacTh [Ipukacuus, oporas
npu 3toM 75 T1hic. Ta 3emens KACCP um 130 TrIC. Ta
CraBpononbckoro kpas. OKojorudeckas Kartactpoda,
KOTOpasi OXujaaja 3Ty TEPPUTOPHIO, a TakkKe Hapo,
IIPOXKUBAIOLIHH 3/1€Ch, ITyOOKO
B3BOJIHOBJIM  IIMPOKYI0 Hay4yHyl0  OOILIECTBEHHOCTh

cTpaHbl. biaromapst akKTUBHBIM BBICTYTUICHUSIM TaKuX |
KPYIHBIX  YY€HBIX  Kak: aKaJeMuK SHIMH, mpood.
A. B. 51610K0B,

b. B. BuHOrpamoB u Ipyrux yJauaoch IPUOCTAaHOBUTH

«CTpOUTENHCTBO Beka» B Kanmbikuu IlepBeiMu B
pecry6nuke BeICTynUiIH yueHble Kanmbinikoro rocynusepcutera. B. JI. bananosa ogna ux Hux. Ee
BBICTYIUICHUS 10 Pajano, TEIEBUACHUIO, B Pa3jIMYHbIX OpraHM3alusaX, oOpallleHue K HapOIHOMY
noaty Kammeikuu [I.H. KyrynerunoBy, mepBomy cekperapio obkoma KIICC cmocobcTBoBamu
MIPUBJICYECHUIO BHUMAHUS JKUTEJIeH pecyOIuKu K 3TOM mpodieme.

B 1987 romy BepxoBubiii CoBer CCCP mnpusnan tepputopuio Kammbikun 30HOMN
sKojorndeckoro 0enacteus, B 1993 romy 0110 BBEIEHO YpE3BBIUAMHOE YKOJIOTHYECKOE TTOJIOKEHUE,
B 1994 rony npu ¢punancosoii noanepxkke KOHEIT mpu OOH MUHUCTEPCTBO SKOJIOTHH U OXPaHBI
OKpy>karomien cpenpl Kanmeikuu pazpadorano «HanmroHnansHy0 mporpaMMy AeHCTBUN 1O O0pBOE C
omycTeiHUBaHUEeM B Pecnybnuke Kanmbikus». B uucne aBTOpoB, Hapsay C APYTHMMH YYEHBIMU
Poccuu n pecniybnuku, 6suta B. A. bananoga.

B. A. bananoBa pommnace 5 Hos0ps 1942 roma B cranuue Hmwxuumit Yup Bonrorpanckoii
obmactu. B 1966 romy ona 3akoHumna Ouosiormueckuii  paxynpTeT (CTaBpOIMOJIBCKOTO
MeIarOrMYeCKOro MHCTUTYTA, a B 1972 rony — acnupantypy Ha Kadenpe 6oranuku PocToBckoro
rocyHuBepcureTa. BaneHTuHa AnekcaHnpoBHa sBisieTcs aBTopoM Oonee HO HayuHbIX pador,
CpeaH KOTOPBIX MMEETCs psill MOHOrpadui, cepusi reo00TaHMUECKUX KapT, KapT OMYyCTHIHUBAHUS,

y4eOHbBIE TTOCOOUS U METOAMYECKUE YKa3aHUS.
Bcs tpynoBas nesrenbHocTh B. A. bananoBoi npoxoaut Ha FOre Poccun: ¢ 1969 o 1972 rr. — B
PoctoBckoM, ¢ 1973 r. mo HacTosmiee BpeMss — B KaiaMbIIIKOM rocyJapCTBEHHOM YHHUBEPCUTETAX.
B nacrosimiee Bpemst B. A. bananosa sBisiercst mpodeccopom kadeapbl O0TaHUKH U 3aBEAYIOIIUM
npobnemuoit nabopatopueii mpu KI'Y «Apumnsie skocuctembr». OHa mpoluia Bce CTYINEHU
CTAaHOBJICHUSI YYEHOI'O — OT crapuiero Jabopanta a0 akamemuka PAEH, ocymecTBiusier
PYKOBOJICTBO HAaJl PSAAOM HAay4dHBIX TeMm: MwuHHcTepcTBa obpaszoBanusi Poccuiickoit denepammu,
rpantoB «uTeprauus», «POOU», «Hayka Kanmbikuu» u ap.

Peunsie moOWMBI CcBOeOOpa3HbIC TIOBBIIICHHO JIWHAMHUYHBIE MPHUPOAHBIE OOBEKTH. B
KOJJICKTHBHON MoHOTpaduu «buoreornienossr moiMel Hmwkuero Jlona» (PT'Y, PoctoB —u//1, 1978)
HAIITH OTpakeHne JocTikeHus B. A. bananoBoii B 001actu (yHIaMEHTaIbHON HAYKU: BBISIBICHBI
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3aKOHOMEPHOCTH JUHAMHKH ITOMMEHHBIX JIYTOB Ha YPOBHE MHKPOIICHO30B B YCIOBHUSX
3aperyJIMpOBaHHOTO CTOKA, YCTAHOBJICHO IIMPOKOE PAa3BUTHE MHUKPOACCOIMAIIUN BHYTPH JIYTOBBIX
accolpanuii B CBSI3M C HECTAOWJIBHOCTBIO cpelnbl oOuTaHus. DIIOKTyallMOHHAs H3MEHYHBOCTH
MHUKPOIICHOTHYECKOTO COCTaBa IBIPEWHBIX JyroB IMo3Bojwin B. A. baHaHoBOW ompeaenuTh
CYKIIECCHOHHYIO HAITPABJICHHOCTh M MIPOTHO3 Pa3BUTHS ATHX JYTOB I0J BIUSHUEM KaK MIPHPOIHBIX
TaK W aHTPOIMOTEHHBIX (akTopoB, (Mpu 3KcIIyataruu [{UMISTHCKOrO BOJOXPAaHMIIMIIA), a TaK JKe
pa3paboTaTh MEPONPHUATHS 110 UX PAIIHOHATLHOMY HCIIOJIB30BAHHUIO.

B komnexktuBHO# MoHorpaduu «Pactutenbubiii Mmup Kanmeikuu» (Dmucra, Kaamusgar, 1977)
M3JI0KEHbI mojdydeHHble B. A. baHaHOBO#W (yHIaMEHTAIbHBIC 3HAHUS O 3aKOHOMEPHOCTSIX
(hOpMHUPOBAaHKS PACTUTEIBHOIO IOKPOBA B IMOJIYIMYCTHIHHOW 30HE, €r0 CBSI3U C I'€OJIOTHUCCKHM
MPOIILJIBIM TEPPUTOPHUH, OIKUCAHBI MPOIECCHI, KOTOPBIC IPOUCXOAT B PACTHTEIBHBIX COOOIIECTBAX
1O/l BIIMSIHUEM aHTPOIIOICHHBIX (haKTOPOB M MOHIKEHUH ypoBHS Kacrmiickoro mops. Ota padbora
— HACTOJIbHAasg KHHUTa COBPEMEHHOrO0 95KOJIOra, MeEJIHopaTropa, JKMBOTHOBOJA, arpoHOMa,
paOOTHHUKOB O00pa30BaTCIbHBIX M IPUPOJOOXPAHHBIX YUPEKICHUH, CTYJIEHTOB KaaMbIIKOro
TOCYHUBEPCHUTETA.

[Tepuon ¢ 1970—1989 rr. s KanMblkue XapaKTepH30BaJICS BBICOKON IMACTOUIITHOM
Harpy3Kod CKOTOM, KpaliHe 3acCylUIMBBIM KJIMMaTUYeCKUM IMKIOM. B. A. banaHoBo# Oblia
MOCTaBIIeHA 3a7a4a KapTorpauyecku OTPa3uTh COBPEMEHHOE COCTOSIHUE PACTUTEILHOTO MOKPOBa
MacTOWIN, TOKa3aTh KAKOBBI €ro IMOTCHIMAIbHBIE BO3MOXHOCTH. C 93TOW Menpl0 MO ee
PYKOBOJICTBOM M HEMOCPEACTBCHHOM HCIIOJHCHHH IPOU3BEICH aHAIM3 HMEIOIIETOCs IOJIEBOTO
MaTepuala, aApOKOCMHYECKHX CHUMKOB, JTUTEpaTypHBIX JaHHBIX. Ha nx ocHoBe B 1985 romy Oblia
ony0auKoBaHa cepus reoborannyeckux kapt B Macmrabe 1:500000: «BoccraHoBieHHas
pactutensbHocTh  KACCP»,  «CoBpemennass  pacturenbHocth  KACCP»,  «boranuko-
reorpaduueckoe parionupoBanne KACCP» (JI, C3® BUCXAI'H, 1985). B 1990 romy B. A.
bananoBoii omyOaukoBana MoHorpadus «EcrecTBeHHBIE KOpPMOBBIC yronbsi KanMmblkmm u ux
panpoHagpHOe wucnonb3oBanue» (Dmucra, Kaammsgar, 1990). Hassanuele pa0oOTHI SIBHIHCH
IICHHBIM BHEJIPCHHEM B IMPAKTUKy W IIMHPOKO HCIOJIB30BATUCH PA3IMIHBIMH MUHHCTEPCTBAMH,
HAyYHBIMH M IPOU3BOJICTBEHHBIMH YUPEKICHUSIMH PECITY OJTUKH.

Ha ocHoBaHnu oOmUpHOTO TOJIEeBOTO MaTepuana B. A. BanaHoBa omHa W3 TEpPBBIX HAYYHO
000CHOBaJIa TPOTPECCHPYIONICE BO BTOPOM MoJIoBHHE XX BeKa ONMyCThIHMBaHHE B Kanmbiknw,
ykazana Ha QopMupoBaHue TmepBoid B EBpome mecuaHod mycTteiHM. B cepum  crarei,
«MeTOIMYECKUX yKa3aHUSAX OIMYCTHIHMBAHUSA apuAHbIX Teppuropuii Kammeikun» (Dmmcra, K'Y,
1986) ero pa3paboraHbl I MMOJYIYCTBIHHONW 30HBI KPUTEPUHU Pa3HBIX THUIIOB OMYCTHIHHBaHHUS. B
1989 roay ona omy0OiukoBajga mepByro s EBponsl «KapTy aHTpONOreHHOrO OIMyCTHIHUBAHUS
KACCP», 8 M 1:500000 (FO® BUCXAT'U, HoBouepkacck). Kapra oTpakaeT COCTOSHHS apUIHBIX
nanamadToB B KanMmelkun B mepuoj 3KojJorndeckoro kpusuca. M3 «IlosICHUTETbHOrO TEKCTa K
kapre» (Dmucra, KI'Y, 1990) caemoBaio, uro okono 50% mmomaan pecnyOarKu ObLIO OXBAYEHO
CUJILHOM M OYCHb CHUJIBHOM CTAIUSMH ONYCTBIHUBAHHMS, a Pa3BEsSHHbBIC MIECKU cocTaBisu 770 ThIC.
ra.

Baxxnoii ocobeHHOCTBIO paboT B. A. baHaHOBOM SIBISETCS MX KOHKPETHOCTbH, HACHIIICHHOCTD
COBPEMEHHBIM (DAaKTUYECKUM MATEPUAIIOM, OTPAXKAIOIIETO OOBEKTUBHYIO KApTHUHY DPa3BUTHS
MPUPOJbI, €€ JIWHAMHYHOCTh. L[eHHBIM BKJIaJIOM B HayKy O IHYCTBIHAX SBISETCS IOBTOPHOE
KapTorpagupoBaHUE COCTOSIHHS apUAHBIX dKocucTeM Poccuiickoii wactu Ilpukacnus B HOBBIX
COIIMAJIbBHO — SKOHOMHUYECKUX YCIIOBUSX IPU aKTUBHOM MOBBIIIEHUH ypoBHs Kacnuiickoro mops
(«OmycThIHMBaHKME 3aCYIUIMBBIX 3eMenb [Ipukacnuiickoro peruona», 3 kaptet M 1:1000000,
1:2000000), koTopoe oHa MpoBea B COAPYKECTBE C TAKMM KpymHbIM yueHbiM Kak H. I'. Xapun, I
M. bopnukos, P. Tarenma (Snouwust).

B. A. bananoBa cnocoOHbIii opranm3atop Hayku. C 1995 roma oHa sBIsieTCS PYKOBOJIUTENIEM
nporpamMmbl  «Ctparerust O0pbObI ¢ OmMycThIHUBaHUEM [IpHKacTHIiCKOTO permoHa» B paMKax
Accolanuy  YHUBEPCUTCTOB [IpHUKACIMUCKAX TOCYJApCTB». OPraHu3yeT UM PYKOBOIH |-
MHOTOUYMCJICHHBIMH HAYYHBIMU OJKCIEIUIUAMH 10 Tepputopun Kanmeikun, Poccuiickoro
[Ipukacuusi, sBISETCS HAy4YHBIM PYKOBOJUTEIEM psda PETHOHAIBHBIX, MEXKIYHAPOIHBIX
KOH(EPEHIHNH, TOCBAMIEHHBIX H3Y4YCHHUIO apuiaHbiX 3KocucteM Kammbikuu u I[lpukacnuiickoro
peruoxa.
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3a OoJbIION BKJIAJ B Pa3BUTHE HAYKH W MOATOTOBKU CIICIIHMAIIMUCTOB HAPOJHOTO X03siicTBa B.
A. bananoBa HarpaxneHa IlouerHoit I'pamoroii IIpesmmenra PecnyOmuku Kanmbikms, i
MIPUCBOCHO 3BaHHE «3aCIy)KCHHBIM pAesATenb Hayku Pecnyommkn Kammpeikusa" wu "OTimaHHK
MIPOCBEIICHUS .

VY B, A. banaHOBOIf TpekpacHasi ceMbs, J109b KaHAWIAT OMOJIOTHYECKUX Hayk, moneHT KPY,
BHYK — YYEHHUK TpeThero kiacca. JKemaem eil U ee cembe 370pOBbs, CYACThsl M YJa4d BO BCEX
HAaYMHAHUSX.

Penxonnerust sxypuana "Apunneie 3xocucteMbl u Cekmus "TIpoGiembl U3ydeHUs] apUIHBIX
9KocucTeM Hu O0oppOBl ¢ omycteiHHBaHHMEM'  Hayunoro Cosera "IIpoOmeMsl sKojgoTHH
OMOJIOTMUECKUX CHCTEM' OT/AEJICHUS OMOJIOTHYECKUX HayK Poccuiickol akajeMuu HayK CEpIEeYHO
Mo3JpaBisitoT BalleHTHHY AJekcaHIpoBHY baHamoBy co ClIaBHBIM IOOWJICEM M JKENIAlOT e
KPEIMKOT0 3/J0POBbsI, CYACTHSI K HOBBIX TBOPUYECKUX yCIIEXOB.

VALENTINA ALEXANDROVNA BANANOVA
AS AN EXPLORER OF EUROPEAN DESERTS
(on the occasion of the 60-th anniversary of birth)

V.A.Bananova is an author of 110 papers including a series of monographs, geobotanical maps and
maps of desertification, textbooks and method guidelines.

Her labor activity has been going on in the South Russia: from 1969 to 1972 in Rostov University,
since 1973 to present day — in Kalmyk State University. V.A.Bananova is a professor at the Chair of Botany
and the head of the problem laboratory "Arid ecosystems"”. A member of the Russian Academy of Natural
Sciences, she supervises exploration of several academic themes. She is a co-author of collective
monographs such as "Biocenoses of the Lower Don flood-lands” (University of Rostov, Rostov-on-Don,
1978), "Plant kingdom of Kalmykia" (Elista, 1977), an author of a monograph "Natural forage grounds of
Kalmykia and their rational use” (Elista, 1990) and has published a series of geobotanical maps. Re-mapping
of arid ecosystems in the Russian part of the Caspian coast under modern socioeconomic conditions and
active transgression of Caspian Sea which she carried out in co-operation with such prominent scientists as
N.G.Kharin, G.M.Borlikov, a Japanese scientist R.Tateisha is a valuable contribution to the science of
deserts ("Desertification of arid lands in the Caspian region”, 3 maps, at the scale of 1:1000000, 1:2000000).

For her important contribution to science V.A.Bananova is given the ranks of "An Honoured Man of
Science of Kalmykian Republic" and "A Distinguihed Educator”, awarded with an honourable distinction of
the President of Kalmykia.

APUOHBLIE SKOCUCTEMbI, 2003, Tom 9, Ne 18
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MOTEPU HAYKH =======
YHIEJ U3 )KU3HHU

BAJIEHT BUKTOPMHOBHY KYYEPYK
(18.03.1916 — 3.01.2003)

Co0o0s1e3H0BaHNE POJHBIM U OJIU3KHM
OT WIEHOB PeIKOJIJIETHH KYpHAJIa '"ApUIHbIe IKOCHCTEMBI' ', OT KOJLJIer
HNucTutyTa npoodaemM 3xos0ruu v 3Boaonnu um. A. H. Cesepuosa PAH,
IIpukacnuiickoro nacruryra ouosorndeckux pecypcos JHI{ PAH, Hayuno-
HCCJIE0BATEIHCKOT0 HHCTUTYTA INMUAEMHUOJOTHH 1 MUKPOOHOJIOTHH UM.
H. ®. I'amanen PAMH, I'eorpajgpuuyeckoro u buosornyeckoro ¢gakyjabreron
MockoBcKkoro rocyaapcrseHHoro yausepcurera um. M. B. JlomonocoBa

3 suBapst 2003 r. Ha BOCEMBJAECAT CEBMOM IOy
SKU3HHU CKOHYAJICS BBIIAIOLIUNCS POCCUIICKUI 300J10T,
3aCITyKCHHBIN JiesiTelb HayKH, JIOKTOP
OHMOJIOTHUECKIX HayK, npodeccop Banent
BuxkropunoBuu Kydepyk — KpynHeHIui cienuanuct
B 00JIaACTH DKOJIOTMHM >KHUBOTHBIX, MEIUIMHCKOM
300JI0THUH, TEPUOJIOTUUA U 300reorpadvu, YUCHBIH C
MUPOBBIM HWMEHEM. 300JIOTHYECKas W MEIUIIUHCKAs
HayKa JIMIIUIIACh 001a1aBIIIETO IIOUCTHHE
JHIMKJIONEANYSCKUMH  3HAHMSIMHM  HCCJIEI0BaTeEs,
MPOHUIIATENIFHOTO HATYPaJIUCTa, MYIPOro YUHUTEN,
TpeOOBATETHLHOTO PYKOBOTUTENS H  OJIECTSIIEro
opraHu3aropa. JTa TsDKelas yrpaTa eie J0JITHE TOJIbI
OyIIeT OITyIIaThCsS BCEMH KOJUIETaMU M YIeHHUKAMH.

BajieHT BuUKTOPHMHOBMY pOAMIICS U BBIPOC B

Mockse. IlepBbie camocCTOSITENbHBIE HAOTIOACHUS 32

IPbI3yHAMH OH TIPOBOJWJI €lle€ B KpYXKE IOHBIX

OHMOIOrOB-HATYpamucTOB  MOCKOBCKOTO  300IapKa

(KIOB3e), kynma mpumen B 1931 r. B 1934 r. on

MOCTYIIHII Ha OHoIOrHUeCcKuit ¢akynpTeT

MOCKOBCKOTO TOCyAapCTBEHHOTO YHHBEPCHTETA HM.

M. B. JloMoHOCOBa, THe ¢ TIEpBOrO Kypca TMOJ

PYKOBOICTBOM A. H. ®opmo3soBa 5

H. 1. KanabyxoBa akTHBHO BKJIIOYAETCS B HAyYHYIO

paboty. IlepBbie Hay4YHBIE SKCIIEANIINN B IPUPOIHBIE

odyard 4YyMmbl BOKCKO-YpaJbCKUX TIECKOB U B

[IOZMOCKOBHBIE ~ OYaru TYJSPEMUH  ONPEAEIHIN

OCHOBHO€  MEAMKO-300JI0THYECKOE  HAIIPABIICHUE

Hay4yHOH aestensHocTH Banenra BukropunoBmua. B 1937-1939 rr. mpoBomuT mccieqoBaHHs 3KOJIOTHH

Ha3eMHBIX ITO3BOHOYHBIX B TYHJIpax IOKHOro flmana, ciabo M3ydeHHOH B TO BpeMsl HPUPOIHOW 30HBI

Briocnencreun Banent BukrtoprHoBuY paboTaia BO MHOTMX PETHMOHAX CTPaHBI, HO 10 MOCIEIHUX THEH CBOEH
YKU3HU OH CUUTAJI IIyCTBIHIO CAMBIM HHTEPECHBIM U TPEKPACHBIM MECTOM.

ITo okonuanmu ynuBepcureta B 1940 r. B. B. Kyuepyk Obut HampaBieH B bopauwHCkoe oTneneHue
UHTHHCKOI MPOTHBOYYMHOW CTaHIMH, a B HOSAOpE TOro ke roja MpHU3BaH Ha CIykO0y B MPOTUBOYYMHOE
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OTACJICHUE  CAHUTApHO-3IUAECMHOIOTNYECKOH  nmabopaTopun  3a0alKalbCKOTO  BOEGHHOTO  OKpyra
(BmocnencTBuu  ppoHTa). 37M6Ch OH NPHHUMAET ydYacTHE B HM3YYCHHM NPHPOIHBIX OYaroB 4yMbl. 3a
JUKBUIAIMIO KPYHHOM OSNUAEMUH JIETOYHOW uyMbl cpenn HaceneHusi CeBepo-Bocrounoro Kuras
B. B. Kyuepyk Harpaxxaen opaeHom OrtedectBenHoi BoWHBI |l cremenn. Coueranume paboTel Ha
CTalMOHAapax U MapIIPYTHBIX 00CIIEOBAHUAX OTPOMHBIX CTETIHBIX U IYCTBIHHBIX TeppuTopuii LleHTpanpHoi
A3WY TIO3BOJTUIIO MOJIOJIOMY CIICIHAJICTY HE TOJNBKO JETAIBHO W3YYHTh CTPYKTYPY TPHPOJTHBIX OUaroB
9YyMbl W OpraHM30BaTh IPOTHBOSIMAECMHYECKHE MEPONPHUATHA, HO M coOpaTh Marepuanbl 1o
pacpOCTPaHEHHUIO U 3KOJOTMH MJIEKOIUTAOIIUX Majoucciea0oBaHHON BocTouHoit MoHronmu u coceiHux
pationoB Kuras. 13 HaydHBIX paboOT 3TOTO Meproaa 0COOBI HHTEPEC MPEACTABISIOT TEOPETUICCKUE CTAThU
0 (ayHUCTHYECKUX TPYNIHMPOBKax U 3HayeHnu bompmoro Xunrana xak ¢ayHuctuyeckoi rpanuisl. [locne
nemobmmzanuu B 1946 r. B. B. Kyuepyk nocrymnaer Ha paboTy B JIaOOpaTopuio MEIUITUHCKOW 300JI0THH
Otnena Oone3Hell ¢ TPUPOTHON 0YAroBOCThIO MHCTHUTYyTa SHHAEMHOJIOTHH W MHKPOOHOJIOTHH HM.
H. ®. 'amanen AMH CCCP. 3nech OH 3aluTWI KaHIUAATCKYI0 M JOKTOPCKYH quccepramuu, ¢ 1960 r.
BO3TJIABWII JTAOOPATOPUI0 MEIUIIMHCKOH 300i0ruH, a ¢ 1970 1. u Beck ornmen. Banent BuktopuHoBUY ObLT
OONBIIMM MacTepoOM S3KCIEAULHOHHBIX HccienoBaHUM. OH HENOCPEICTBEHHO BO3IVIABILUT 300JIOTMYECKHUE
OTPSIIIBI M SKCIICANIUN TI0 U3YYEHUIO YyMBI, TYJIIPEMUN U KiemeBoro sHiedanmta B CeBeprom [Ipuapainbe
(1948 r.), uentpanbhbix odnactax PCOCP (1948-1962 rr.), CraBpononbckom kpae (1950-1951 rr.), Bosnro-
Axty6unckoit noiime (1952-1954 rr.), Ceeprom Kazaxcrane u Anraiickom kpae (1955-1957 rr., 1968-1969
rr.), Bsrcko-Kamckom mexaypeuse u Y amyprtun (1960-1967, 1971 rr.), 6acceitne p. Dm6b1 (1970 r.), Ha
SImane (1973 r.) u B Monronuu (1975-1976 rr.). YuactByer B 3apyOeikHbIX dKkcneauuusx — B CeBepHYyIo
Kopeto (1947 r.) u cesepubie mpoBuHimu Kutas (1959 r.). K HecomHeHHbIM 3aciyram Barenta
BukropnHOBHuYa cremyeT OTHECTHM pa3padOTKy BO BpeMsl SKCIEAUIMOHHBIX HCCIEJOBAaHHMH METOAOB
KOJINYECTBEHHOTO Yy4YeTa TPhI3YHOB M 3EMIIEPOEK, CIIOCOOOB MEYEHHUS JKUBOTHBIX, B TOM YHCIE U
pPanuMoOaKTUBHBIMM METKaMH, MPHUEMOB KapTorpadupoBaHHs NPHUPOAHBIX OYAaroB M MPOQHIAKTHYECKHX
MEpPONPHUITUH B HUX.

DHIUKIONEANYECKAE 3HAHUS M IIMPOKUI KPyro3op AaBaiu BajeHTy BUKTOpHHOBHYY BO3MOXKHOCTBH
J€eiaTh NPUHLUIHAAILHO HOBBIE OOLIETEOPETHYECKHE OO0OOIIEHHS 110 MHOTUM  OKOJOTHUECKHM,
300JIOTHYECKUM M 300reorpapuueckum mpodiaeMam. I[TyOnukamuu mo 3THM MpoGiieMaM MpeICTaBIIOT
c000ii 00pa3Iel HACTOAIIETO KOMILIEKCHOTO TMOAX0/a K MO3HAHHUIO B3aMMOCBSA3€H HAa3eMHBIX JKHBOTHBIX H
cpenbl ux oburanus. OrpOMHYIO I[EHHOCTH IPEACTABISET TEOPETHUECKOE OOOOIIEHHE MAaTepPHAOB O
BO3JICHCTBUH TPABOSAHBIX MIIEKOIHUTAIOIIMX HA IMPOJYKTHBHOCTh aPHUIAHBIX JKOCHCTEM BHETPOITHYECKOM
EBpazun. B «30motoii GoHa» 300reorpadguu yke CEroaHs BXOIHUT 3aMeyarelibHas M0 CBOEMY 3aMBICIy H
apryMeHTaiuu crathsd «CTEmHOW (ayHHCTHYECKHH KOMIUIEKC MJIEKOMHMTAIONINX M €ro MeCTo B (ayHe
[Maneapkruxm» [1959].

B ¢derpane 1987 r. B. B. Kyuepyk nepexoaur B Bo3miaBisiembiii akagemukoM B. E. CoxonoBsiM
HHCTHTYT 3BONIOIIMOHHON MOpdosorun u sxonorun xuBoTHBIX M. A. H. CeBeprioBa AH CCCP (c 1994 r.
Huctutyt npobnem skonorud u ssomiorn uM. A. H. CeeprioBa PAH). 3aecs oH 10 cBOelf KOHUHHBI
3aHUMaJl JOJDKHOCTD BEAYLIETO HAyYHOI'O COTPYAHUKA — KOHCYJbTaHTA JIAOOPAaTOPUU SKOJIOTHH, TOBEICHUS
U MOp(OJIOTHH BBHICHIMX TO3BOHOYHBIX. AKaJeMuyeckas OOCTaHOBKAa CHOCOOCTBOBaJa IMEPEKIIOUECHHIO
B. B. Kyuepyka Ha pa3paboTKy (yHOaMEHTaJbHBIX OJKOJIOTHYECKUX U 300reorpaduueckux mnpodiem,
NPUBJIEKIINX €r0 MHTEPeC B IMPEIIIECTBYIOIIME NECATWIECTHS. B 3TOT mepuoa OCHOBHOE BHUMAaHHE OH
yaenser mpoOiieMe CHHAHTPONHMH XHUBOTHBIX W IMyOJNHMKyeT MoHorpadmueckmii 0030p «I'pBIByHBI —
obHTaTeNu MOCTPOSK 4YeNIOBEKa M HACEJICHHBIX IyHKTOB pa3nuuHbix permonoB CCCP» [1988], a rtaxke
noApoOHBIE CTAaThH, MOCBAIICHHBIE KOJIOTUM M PACIPOCTPAHEHUIO AOMOBOM MBIIIHM, YEPHOH, CEpOll M
TypkecTanckoit kpbic. [locnmemame rompl >xkm3HM B. B. Kyuepyk mocBATHI 00OOIICHHMIO HAKOILICHHBIX
MaTepHaioB M MOJTrOTOBKE €llle He OMyOJIMKOBAaHHBIX KOJUICKTHBHBIX MOHOTpaduii «bonpiias mecuanka» u
«3aifieoOpasHble U IpeI3yHBI MycThIHb CpenHeid Azun». Beero um Hamucano 6onee 250 HaydHBIX padorT,
OTpEeJaKTHPOBAHO OoJiee ABYX AECATKOB MOHOTpa(uil 1 TeMaTHUECKIX COOPHHUKOB.

B. B. Kydepyk mocTosHHO ObUT 3aHAT OONBIION OpPraHM3allMOHHOH W HAy4YHO-OOIIeCTBEHHOU
JesTenbHOCThI0. OH HEOAHOKPAaTHO ObLI BHLE-NPE3HICHTOM, WICHOM OPIKOMUTETOB M PYKOBOIHMTEJIEM
CEeKIMI Ha Pa3InYHBIX MEXIYHapOIHBIX KoHrpeccax. C Havana 60-X ro0B NpUHUMAN aKTHBHOE Y4acTHE B
JesTenbHOCTH BcemupHoil opranmzammu 3apaBooxpaHeHus. Jlonroe BpeMsi BXOAWI B COCTAB HAay4HBIX
COBETOB «BbHOJIOTHMYECKHE OCHOBBI OCBOCHHMSI, PEKOHCTPYKIIMH W OXpaHbl >kuBoTHOTO Mupa» AH CCCP u
«Muxkpobuonorus» AMH CCCP, a Taxxe pana npobaemusix komuccuit Munzapasa CCCP, AMH CCCP u
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AH CCCP. Jlo mocnemHero BpeMeHH OBUI BHUIE-TIPE3UJACHTOM M IMOYETHBHIM WiIeHOM Bcepoccuiickoro
Tepuojiorndeckoro oodmectsa PAH. Muorue rombl BXOIWUI B COCTaB, a 3aT€M BO3TJIABISUT PEIKOJUICTHIO
KypHasa «MeIUIMHCKAs TMapa3uToiOTHsl M Tapa3uTapHbie OOJIE3HW», YYacTBOBAI B PEIKOJUICTHU
MeKayHapoaHoro kypHaima «Folia parasitologica» u sBISUICS. OTBETCTBEHHBIM PEIAKTOPOM  CEPUH
cOopuukoB «PayHa u 3Kkonorus rpeizynos» (1970-1989 rr.).

MHOTOTpaHHOCTh W IMMHUPOTA B3MIAIOB, 0€30IMMO0YHOE YMEHNE BHICTh OCHOBHOE M «OTICISTH 3¢pHA OT
IJIEBEJI», BBICOKAs Hay4Has NPUHIMUIIMAIBHOCTh M OT3bIBUMBOCTh K OKPYXAKOIIMM — BOT T€ 4YEPThI
«KY4YEPYKOBCKOI0» MBIIUIEHUS] U JAyXa, KOTOpBIE MpHUBIEKAIM K HEMY KaK MOJOIBIX, TaK U YXe
CJIOKMBIUXCSL UcclienoBateneld. iMeHHo Onaronmapst STUM KadecTBaM BaneHTy BukToprHOBUYY yIanoch
BOCITUTATh OTPOMHYIO IIIKOJTy MPOIOJDKaTeNel ero aena. [log ero HemocpeACTBEHHBIM PYKOBOJICTBOM OBLITH
YCHEIIHO 3alUINeHbl 8 JTOKTOPCKMX W 17 KaHIUAATCKUX JUCCEpPTAllMid, €Ile JECATKA JIOKTOPOB H
KaHJUIaTOB HayK ONarofapHpl €My 3a HAyYHYHO ONEKYy», IICHHbIE WJEU U COBETHl, MHOTHE CTYACHTHI U
aClUpPaHThl TPOILLIM B PYKOBOJUMBIX MM O3KCIEIULMIX 3aMeyaTelIbHYIO0 IIOJIEBYIO0 IIKOJy. BaneHT
BuxroprunoBrny Kydepyk MpoKuil JOITYI0 U UHTEPECHYIO, HACHIIICHAYIO SIPKUMHU COOBITHSIMH CUACTIHBYIO
JKU3HB | JIO TOCIIEAHUX CBOMX JIHEH ObLI mpenaH Jro0uMoi Hayke. HeT coMHeHuMs, 4TO ero pa3HooOpasHbIe
WIOEH W THUIOTE3bl elle JO0AT0 OYyAyT OKa3bIBaTh BIMSHHEC HA YMBI 300J0TOB M Pa3BUTHE Pa3IMIHBIX
HalpaBJICHU 300JIOTMYECKOW HAyKHd, a MHOTOYUCICHHbIE YYEHUKU BHECYT JOCTOMHBIM BKJaJ B
MPOAOJIKEHNE TBOPUYECTBA CBOETO Y UUTES.

VALENT V. KUCHERUK
IS GONE
(March 18, 1916 - January 3, 2003)

Condolences to relatives and near ones from colleagues from the Editorial board of journal "Arid Ecosystems™,
from A. N. Severtsov Institute of Ecology and Evolution, RAS, from Pricaspiyskiy Institute of Biological
Resources, DSC RAS, from N. F. Gamaleya Scientific-Research Institute of Epidemiology and Microbiology,
RAMS, from Geographical and Biological Faculties of M. V. Lomonosov Moscow State University

On January 3, 2003 at the age of 86 the outstanding zoologist, professor, honored scientist of Russia Valent
Viktorinovich Kucheruk passed away. He conducted extensive researches of arid zone of Eurasia - from Northern Pre-
Caspian region and valley of the Volga River up to Mongolia and North-East China. His numerous original publications
on ecology of mammals and steppe ecosystems, medical zoology, zoogeography, natural focality of diseases,
particularly plague made remarkable impact on development of these scientific fields. He was the Teacher of numerous
pupils and under his direct guidance 8 doctoral and 17 candidate dissertations were prepared. Up to the last day Valent
Viktorinovich was involved in preparing some new scientific papers and monographs but untimely disease interrupted
his creative life. We are sure that his pupils and followers will accomplish uncompleted plans of the Teacher.
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IHPABUJIA JJIAA ABTOPOB

Crarby, HampaBlsieMble B JKypHalT “ApHIHBIE SKOCHUCTEMBI , JOJDKHBI YIOBJIECTBOPSTH
CJIEZYIOLIUM TPEOOBAHUSM.

1. CraThM HOJDKHBI COAEPHKATH CXKATOE W SICHOE H3JI0KEHHE COBPEMEHHOTO COCTOSHHS
BOIPOCA, OMHMCAHUE METOANKHU HCCICIOBAHUS, U3JI0KEHUE U 00CYKIEHUE MOTYyICHHBIX aBTOPOM
naHHbIX. CTaThs MOJDKHA OBITH O3aryiaBJeHa TakK, 4YTOObI Ha3BaHHWE COOTBETCTBOBAJIO €€
COJICPKAHHUIO.

2. CraTby, MOCTyNalomuye s myOIuKauK, 00s3aTeIbHO JTODKHBI UMETh HaIlpaBJI€HUE OT
yUpeXKICHUS, B KOTOPOM BBHITIONTHEHA JIaHHAs padoTa.

3. O0BeM cTaThu HE JOJDKEH MpeBbIaTh 15 cTpanull Tekcta. Pasmep TEeKCTOBOTO MO s
¢dopmara ctpanuns A4 170 X 245 MM 10IKEH UMETh TOJIS 2.5 CM CBEpXY M CHU3Y, 2 CM - CIIpaBa
u cieBa. CtaThio mevataTh Ha KoMmbiorepe B mporpamme Word Windows uepes 1.5 untepBana.
Jlis 3arojioBka CTaThd Mpemjaractcs ucnonb3oBaTh mpudt Times New Roman 14, ans
ocHOBHOrO Tekcra - Times New Roman 12, wiu mo6oii apyroii OJIM3KUil M0 CTPOSHUIO MIPHPT.
Benuunna a03aliMOHHOTO OTCTYMa OCHOBHOTO TEKCTa CTaThH JOJDKHA COOTBETCTBOBaThH 0.7 CM.
Texct HabupaeTcsi 0e3 MEPEHOCOB C MCMHOJIb30BAHUEM CTAHJAPTHOTO pA3ACTCHUS MEXIY
CJIOBaMHU, PaBHOTO OJTHOMY TpoOeny. CTpaHHUIIbI HyMEpPOBaTh B BEPXHEM MIPABOM YTy JIHUCTA.

4. CtaTbu NpEACTaBIAIOT B ABYX 3K3eMIUIIpax. B J1eBOM BepxHEM yIily MEpBOM CTPaHUIIbI
PYKOIIMCH CJEAYET MPOCTaBUTh COOTBETCTBYIOUIMNI conepxanuto unaekc Y JIK. Ilocne 3aromoska
CTaBATCA MHULMAIBI U (paMUIMM aBTOPOB, HAa CIEAYIOIIEH CTPOKE ClIeAyeT yKa3aTb Ha3BaHHe
OpPraHU3alMM ¢ MOJHBIM YKa3aHHeM MOYTOBOr0 ajgpeca [MOYTOBBIii WHAEKC, CTPaHAa, TOpPof,
yJauna, A0M. mouToBblii simuk, E-mail (ecoim ects) m T.1.]. Bee crpaHumiiel pykomucu ¢
BJIOKEHHBIMH TaOnuuamMu (Ciaeayroumii JUCT MOCie MepBOil CCHUIKM Ha TaOJHILy) JOJDKHBI OBITh
npoHyMepoBaHbl. OTIENbHO ClIEeNyeT NPUIOKUTh aHHOTALMIO, NEPEBEIECHHYI0 Ha AHIVIMHCKUI
A3bIK 00BEMOM He 6oinee 1 cTp.

5. TabnuIrsl JOJDKHBI MPEACTABIATHECSA B MUHUMAIBLHOM KojnuecTBe (He Oosee 3-4 Tabiwir),
KaXkaas Ta0nuia Ha oTaebHOM Jcte. O0bem Tabmuil He 6onee 1 MaMMHONMUCHOU cTpaHuIlsl. He
JIOITYCKAeTCsI MIOBTOPEHUE OJTHUX M TEX e JaHHBIX B TaOnuImax, rpadukax U Tekcre craTthu. K
TabJIMIaM JTOJDKHBI OBITh JaHBI Ha3BaHWs. Bce TaOMUIBI TOJDKHBI OBITH HAOpaHBI B TAOMUYHON

dbopme Word for Windows.

6. Ynciio wnrocTpanyid J0JKHO ObITh MHHUMalbHBIM (He Ooiee 2-3 pucyHkoB). Kaxnas
WUTIOCTPALsl JI0JDKHA MMETh Ha 000poTe (MMcaTh TOJBKO KapaHAaIloM) MOPSIKOBBIA HOMeEp
(nnst pucyHkoB u (ororpaduii qaercst oOmas Hymepauus), GaMUIIO0 aBTopa, 3arjaBHe CTaThU.
[Mogmucu x pucyHkam u QotorpadusiM Ha PyCCKOM M aHTJIMMCKOM SI3BIKAX IMPUIAraloTcsl Ha
OTJENIFHOM JIUCTE, TJ€ YKa3bIBAIOTCs (paMUIIMsI aBTOpa M 3arjiaBUe CTaThH. B COOTBETCTBYIOMIMX
MecTaxX TeKCTa CTaThH JAIOTCS CCHUIKM Ha PUCYHKH, HA TOJIIX PYKOIHCH YKa3bIBACTCS HX HOMEP.
Ha3Banust TabmuIl M pPUCYHKOB JOJDKHBI OBITH TPEACTABICHbI KaK Ha PYCCKOM, Tak M Ha
aHTJIMICKOM SI3BIKaX.

Pasmep aBTOPCKMX OpPUTHHAJIOB YEpTEXKEW JTOMKEH COOTBETCTBOBATH HAMEUCHHOMY pazMepy
WUTIOCTpallMii B JKypHaje. PUCYHKHM MNpeAcTaBisiOTCS B JBYX SK3EMIUIApaxX, BbIYEPUEHHBIMHU
TYIIBIO, a TAKXKE B BHJIC YETKUX penpoayKiuid. Cienyer MakCUMaJIbHO COKpallaTh MOSCHEHHS Ha
MOJISIX PUCYHKA, IEPeBOS UX B nmoAnuck. KapTel T0MKHBI OBITH BHIIOJHEHBI HA Treorpaduueckoit
ocHoBe I'YI'K - 370 10KHBI OBITH KOHTYpHBIE MM OJIaHKOBBIE KapThl. DoTorpaduu IOIKHBI
OBITh KOHTPACTHBIE, HA OEJION TJISHIIEBOW Oymare, XOpoIIo MmpopabOoTaHHBIE B JIETAAX, B JBYX
sKk3eMIuIApax. Bce HeoOxomumble Ha QoTorpadusx MOACHEHHs CIEAYeT JeNaTh TOJBKO Ha
BTOpOM 3k3eMIutsipe. [lepBolit sx3eMIuisip doTorpaduu He AOKEH UMETh HUKAKUX Je(PEKTOB!
YEpHWIbHBIX IISITEH, HAANUCEH, HM3JI0MOB, CJEIOB OT CKpENoOK, TpemuH u T.1. HakneuBarp
dotorpadbun Ha Oymary wWIM KapTOH He paspemaercsa. MmumocTpanmuu TOJDKHBI  OBITh
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NPE/CTABICHBI KaK B [CYaTHOM, TaK M B 3JEKTPOHHOM BHJE. B OTACIBHOM (haiiae Kakmas
wutoctpaius — B nporpamme Paint (Painbrash for Windows) ¢ pacmmpenunem .bmp wnu, B
KpaiiHeMm citydae, B Photoshop ¢ pacmmpenuewm tif.

7. Ciucok muTHpyeMoM muTepaTypsl cieayet opopmisite B coorBerctBuu ¢ 'OCTom 7.1 -
76 “bubmmorpaduueckoe omwcaHWe TNpPOW3BEACHUN Tiedatn”. PaboThl pacromararoTcs B
andaBuTHOM mOpsnke, mo (amunusMm aBTopoB. CHauana uaAyT pabOTBl Ha PYCCKOM SI3bIKE,
3aTeM - Ha HHOCTPAHHBIX sA3bIKaX. OTaenbHbIE PA0OTH OJTHOTO U TOTO K€ aBTOPA PACIONIAraroTCs
B XPOHOJIOTUYECKOH MOCIIe0BATEILHOCTH. [l )KYpHAIBHBIX CTAaTe yKa3bIBAIOTCS (haMUIUU U
WHHIIMATBI aBTOPOB, HA3BaHUE CTaThH, Ha3BaHHE JKypHaia, TOJ M3JaHusA, TOM, HOMep (BBIMYCK),
CTpPAHUIIBI; JJIS KHUT - (paMUIMKA U MHHUIIMAIBI aBTOPOB, HA3BaHWUE KHUTH, TOPOJI, H3/IaTEIILCTRO,
roj U3AaHus, o0Iiee KOJMIECTBO CTpaHull. JOMyCKarTCsl TOJIBKO OOMIEN3BECTHRIE COKPAIICHHUS.
B TekcTe, B KpyTJbIX CKOOKaX, yKa3bIBaeTCs (paMUIIKsI aBTOpPa U TOJ1 pabOThI, HA KOTOPYIO JTaeTCs
CChUTKA. Bce mpuBeNeHHBIC B CTAThE IHUTATHI JOJDKHBI OBITh BBIBEPCHBI IO TEPBOUCTOYHHKAM.
VYka3aHue B CIUCKE JUTEPAaTypbl BCEX IUTHPYEMBIX pabOoT B craThe 00s3aTenbHO. CHUCOK
JTUTEepaTyphl MPOHYMEPOBATH U TeUaTaTh HA OTACIBHON CTPAHUIIE.

8. Pemakimsi mpocuT aBTOPOB HCIIOIB30BATh CAMHHIBI (PU3UUCCKUX BEIHYHH, JCCITHYHBIC
NPUCTaBKA M HX COKpAIEHHS B COOTBETCTBUM C MPOCKTOM TOCYIAapCTBEHHOTO CTaHIapTa
“EnuHuipl GU3HMYECKUX BEIUYHH’, B OCHOBY KOTOPOTO MOJIOKECHBI €AWHHIBI MexXIyHapoaHON
cucremsl (CH).

9. Hampasnsemast B PeIakKIUIO CTaThs JOJDKHA OBITh MOMAMKCAHA aBTOPOM C YKa3aHHEM
dbamMuIUK, UMCHH W OTYECTBA, TOJHOTO MMOYTOBOIO ajapeca, MecTa paboTel U TenedoHos. [Ipu
HAJIMYMHA HECKOJIbKUX aBTOPOB CTaThsl IMOJIHUCHIBACTCS BCeMH aBTopamu. OHa JOJDKHA MMETh
MOJTHYO DJIEKTPOHHYI0 Bepcuto Ha quckere (3,5") nim CD-R.

10. KoppekTtypa aBTOpaMm He BBICHLIACTCH.
11. OTkI0HEHHBIE CTATHU ABTOPAM HE BO3BPAIAIOTCH.

12. Matepuaisl - 2 sK3eMIuIsipa craTh, quckera (3.5°) wiun CD-R - npu nepechbiike mpocum
TIIATEIBHO YIIAKOBATh B TBEP/IOH Mamke.

13. Penakuus octaBisieT 3a coOOW MpPaBO BHOCHUTH B TEKCT HE3HAUUTENBHBIE KOPPEKTHBHI,
mucketsl, CD-R u pykomucu He BO3BpaNIaroTCs.

14. Matepuansl, opopMIIEHHBIE HE TIO MTPaBUJIaM, HE MOTYT OBITh OMYyOJINKOBAHBI.
ITo Bcem BompocaM mpocuM 00paIaThCs B PEAAKINOHHYIO KOJUIETHIO.

Hamm agpeca: 119991, Mocksa, yiu. ['y6kuHa, 1. 3
Ten. (095)135-70-41
dakc(095) 135-54-15,
E-mail: novikova@aqua.lazer.ru,
mab.ru@relcom.ru
367025, Maxaukaina, yi. ['amkueBa, 1. 45
Ten. (8722) 67-60-66, 67-09-83

dakc (8722) 67-09-83

E-mail: pibrdncran@iwt.ru

IMPUHUMAIOTCS 3ASIBKH HA
PEKJIAMY OT KOMMEPYECKHUX
OPTAHMU3AIIMI
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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 Times New
Roman Ne 14, for the main body of text - Times New Roman Ne 12 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. If
article is in English, the annotation in Russian — 1 pages.

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. All tables and figures has be
prepared in Paint (Painbrash for Windows) in .bmp format or in Photoshop in .tif format in
different files.

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 round 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 Sl system.
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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. Paper are presented in paper and at computer versions.

10. Corrected articles are not send to author.

11. Rejected articles are not returned to authors.

12. Materials - 2 copies of article and diskette (3.5) or in CD-R are recommended to be
carefully packed for mailing.

13. Articles are not edited, diskettes and articles are not returned.

14. Articles prepared incorrectly can not be published.

For information please address the editorial staff.
Our addresses: 119991, Moscow, Goubkina st., bld. 3.
Tel.: (095)135-70-41
Fax: (095)135-54-15
E-mail: novikova@aqua.lazer.ru,
mab.ru@relcom.ru

367025, Mahachkala, Gadjieva st. bld. 45
Tel. (8722) 67-60-66, 67-09-83.

Fax: (8722) 67-09-83

E-mail: pibrdncran@iwt.ru

APPLICATIONS FOR ADVERTISEMENT
FROM COMMERCIAL ORGANIZATIONS
ARE WELCOME
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