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VIK 547:72; 631.82

TEOCTATUCTHYECKHWIA AHAJIN3 COOBIIECTB IOYBEHHBIX
ZKNBOTHBIX HA TPAHUIIE IBYX PACTUTEJIBHBIX ACCOIIMALIMU B
CTEIIM HEHTPAJIBHO-YEPHO3EMHOI'O 3AITIOBE/THUKA

© 2007 r. ‘A.I[. HoxapmechlﬁL K.B. I'onraabsckmii

Hucmumym npobaem sxonozuu u seonroyuu um. A.H. Cesepyosa PAH
Poccus, 119071 Mocksa, Jlenunckuii npocn., 33, E-mail: kocio@mail.ru

Pedepar. CmeHa cooOmiecTB HaA3EMHBIX U TIOYBEHHBIX OECIIO3BOHOYHBIX KMBOTHBIX HAa TPAHULIC
JIECHBIX M TPABSHUCTBIX PACTUTEIBHBIX aCCOLMALMI XOpOIIO M3BECTHA, & JJII YKOCUCTEM OIHOTO
TUIIA CYIIECTBOBAHUE TaKUX TIpaHMI] HAWTH 3HAUUTENIBHO cllokHee. lccinemoBaHue MeTtoaamu
reoCTaTUCTUKH Ha CTHIKE MEPHUOJUYECKH KOCUMOM U aOCOIOTHO 3amoBeqHo crenu B LleHTpansHo-
YepHO3eMHOM 3aIlOBEIHUKE BBISBUJIO COBIAJICHWE TPAHMIl COOOIIECTB MOYBEHHBIX KHUBOTHBIX H
TPAHMI] PACTUTENBHBIX accoluanuil. BapuorpaMMbl W IIOCTPOCHHBIE HAa HMX OCHOBE CXEMBI
pacrpenienieHusi CoOOIEeCTB KUBOTHBIX YKa3bIBalOT HAa TO, YTO T'PAHUIBI MEXIY COOOIIECTBAMH
YKUBOTHBIX IPOXOJSAT BJIOJb IPAHULBl CTEMHBIX YYaCTKOB ABYX PEXHUMOB 3anmoBefaHus. OmHaxo,
pa3mep arperaiuii B cooOmiecTBax *XUBOTHBIX, CyJIsl TI0 BapuorpaMMam | rokaszatento / Mopana, He
MEHBIIIE, YEM pa3Mep PaCCMOTPEHHBIX ydacTKoB accomnuanuid. Ilo mokazaremo X SADIE u tecty
Masnrenst 0OHapyKEHO COOTBETCTBHE MEX]y paclpe/ieIeHHEM MAacChl MOJICTHIKU U MapamMeTpamu
COOOIIECTB KUBOTHBIX, KOTOpOe MOIUGUIUPYETCs KaK TIIyOMHOW MOBEPXHOCTHOTO CJOS MOYBBI
(Macca mpoObI), Tak U KOIUYeCTBOM KopHe#. Takum 0Opa3oM, COOCTBEHHO TOYBEHHBIE MTOKA3aTENIN
(pH) okazanmuck MeHee CyIIeCTBEHHBIM (haKTOpOM B (POPMUPOBAHUU TPAHUI] MEXKTY COOOIIECTBAMHA
MOYBEHHBIX OECIMO3BOHOYHBIX, YEM COCTAaB PACTUTENIbHBIX accoluanuid. B crarbe npuBoauTcs
0030p T€0CTaTUCTUYECKUX METOOB, IPUMEHIEMbIX B MOYBEHHO-300JI0TMUECKHUX UCCIIETOBAHUIX, U
Habop mporpaMm Ui UX pacdyera U HHTePIpeTalHH.

KaroueBble ciaoBa: [louBeHHBIE OECIIO3BOHOYHBIC, COOOIIECTBO, TPAHUIBI, PACTHTEILHBIC
accolMalMy, reoCTaTUCTHKA, Bapuorpamma, nokasarenb / Mopana, nokazatens X SADIE, Tect
Manrens.

BBenenue

buoreorpaduueckass u dKOJOrMYECKas HMHTEPIpETAllds JUHAMHKHA OWOpa3zHOOOpasus WIH
OMOJIOTHYECKUX PECYpPCOB 3aMETHO 3aBUCHT OT 3HAHUS IPOCTPAHCTBEHHOTO paclpeieieHus
MOYBEHHBIX OPraHU3MOB B mpenenax jJanamadra. /[ mouyBoBeneHUs] CYIIECTBEHHO ONMPENEIUThH
BKJIQJ TIOYBEHHOW OHMOTHI B €CTECTBEHHYIO IMECTPOTy MouBeHHOro mnokpoa (Webster, 1985;
Jo6poBonbckuii, Tpodhumos, 2004), B ToM 4mcCiie U Ha TpaHHUIaX (PUTOIEHO30B WU penbeda, rae
BO3HHUKAIOT OMOT€OXMMHUYECKUE Oaphephl U TPaHUIBI OHojoruyeckoro kpyrosopota (Ilepenpman,
Kacumog, 1999). Bmecte ¢ TeM, py HAIMYWN 3aMETHBIX U3MEHEHHI TTOUYBEHHOW OMOTHI B KaTCHE
(T'mnsipoB, 1965; Dunger, 1978), B3aMMONPOHUKHOBEHHE COOOIIECTB IMOYBEHHBIX OPraHM3MOB Ha
IpaHUIAX PACTUTEIbHBIX AaccolUallii He paccMaTpUBaeTCs, TaK KaK CUMTaeTcs, 4YTO
XapaKTepUCTUKH 0oJiee WM MEHee OJTHOPOIHBI B IpeiesiaX COOOIIECTB, a Ha MX TPaHULIE MEHSIOTCS
ckaukooOpa3Ho (Sisk et al.,, 1997; Anamu3 pganHbIX ..., 1999). [losTOMYy mNpOCTpaHCTBEHHOE
pacrpenielieHue MOYBEHHBIX oOMTaTeNneil UCCIeayloT BHYTPH acCOIMAlMi, a HE Ha UX TIpaHHILax
(Lavelle, Spain, 2001; Gongalsky et al., 2005; Ifoulis, Savopoulou-Soultani, 2006). Omnaxo
IPaHMIIBI MEX/y PAaCTUTEIbHBIMU acCOIMALUMSAMHU MOTYT U HE COBIMAJATh C IPAaHUIIAMH COOOIIECTB
MOYBEHHBIX obutarteneil. CoBnazeHue, MO-BUANMOMY, XapaKT€pHO Ui TPaHULl HKOCHUCTEM
OTKPBITOTO U 3aKPBITOTO THUIA - Jieca U JIyTra, WM Jieca U MO, U T.J., KOTOPbIE K TOMY € OOBIYHO
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CHJIBHO 3aTPOHYTHI aHTPOTIOTeHHOM AesTenbHOCThIO (UepHoBa, UyryHoBa, 1967; Uepnsbimes, 2001;
Molnar et al., 2001). CnoxHee mNpennoIOKUTh CYIIECTBOBAHHUE TaKUX TPAHULl MEXIY
accolManusMy BHYTPU 3KOCHUCTEM OJHOTO THIA — JIECHBIX WJIM TPaBSHUCTHIX. MBI IpeanoaaraeM,
YTO TaKO€ COBMAJCHUE MOXKET HAOII0AaThCsl HA TPAHUIAX YYACTKOB PAa3HOTO PeXMMa 3allOBEIaAHUS
B CTEIH, KOTOPBIE CUJILHO Pa3InYyaroTcs MO0 re000TaHMYECKUM MOKa3aTeNsiM. JTa TUIoTe3a U Jieria
B OCHOBY HAIIIETO UCCIICIOBAHMUS.

Jlis mpoBepKH THUMOTE3bl HEOOXOOUMO BBISICHUTH paclipeleieHHe IoKazaTelleld cooOuIecTB
MMOYBEHHBIX OPraHU3MOB B MpeleiaX y4acTKOB U MEXIy HHMH, CTCIIEHb WX aBTOKOPPEISAIUH H
MATHUCTOCTH Ha TPaHMIIE ACCOLMAUMN TPU MOMOIIM METOJIOB T'€OCTATUCTUKU, MPUMEHSIEMbIX B
nouBoBeneHnn, oOwmoreorpadun (Webster, 1985; Goovaerts, 1997; Ananu3 naHHbeIX ..., 1999;
Ky3ssikoBa u ap., 2001) u mouBennou skonoruu (Rossi et al., 1995; Rossi, 1996; Ettema, Wardle,
2001).

MarepuaJ u MeTOabI

Marepuan 6611 codpan 30 urons 2004 r. Ha rpaHHIIe MEXTY a0COIIOTHO HEKOCUMOM U KOCUMOM
B 4-metHeM 00opoTe (Tpu ToJa KOIICHWS W OJWH TOJ 3aJeKH) CTenbio Ha CTpEeJerKoM ydacTKe
HentpansHo-UepHozemHoro 3anoBennuka (51°34°24”c.m, 36°06°29”B.n). Ha nByx miomaakax,
pAacMoJIOKEHHBIX HAa PAaCCTOSIHUM 35 M JIpyT OT APYra, MO PEeryiasipHON CETKE CO CTOPOHOMU SYEU 5 M
orobpanmu no 50 mpod (25 - B Hekocumol U 25 - B KocuMmoi yactw). Hekocumasi gacth Obuia
Mpe/icTaBjIeHa BEHHHUKOBO-MPSIMOKOCTPOBOM, a KOCHUMas — TUITYaKOBO-KOBBUIbHOM acCOIMAlUSIMU
Ha oOeux miomaakax (puc. 1). Kocumas gacte Oblna mMoj 3aJIeKbI0 B TOJ, MPEANISCTBOBABIIHIA
HCCIEIOBAHUIO U €€ BBIKOCHJIM TOJBKO Tocie oToopa mpol. Ilepsrie 5 psgoB mpod oTOMpanvch B
KOCHUMOH CTENH, OCTalbHBbIE 5 psAloB - B HeKOCHMMOM. IIpoObl ABYX LeHTpalbHBIX psiioB (5 U 6)
paccMaTpuBaIUCh Kak MO0kl B 3koToHE (puc. 1). JIBe miomaaku ObIIM BRIOPAHBI 711 TOTO, YTOOBI
n30exaTh MHUMBIX TOBTOPHOCTeH mpu wuHTepnperanuu aaHHbIX (cM: Kosmos, 2003). IIpoGs
oT6upami 6ypom auamerpoM 9.5 cM (Iuomans mpobsr 76 cM?) 10 riyOuHHs 15 cm, Tak kak 75-97%
BCEX TMOYBEHHBIX OECIO3BOHOYHBIX BcTpedarotcs B 3ToM cioe (Pokarzhevskij, Titisheva, 1982).
TemmnepaTypa NMpU3eMHOTO0 BO37yXa BO BpeMsi oTOopa kosiebamack oT 25° mo 28°C, a BepXHEro

10 cm crnos mouBsl - ot 17° mo 19°C. OTHOCUTENbHAS BIaXXHOCTh MPU3EMHOTO CIIOSI BO3ayXa Oblia
60%.

Paigmil © 0 © ©0 © C 0O 0O 0 O

2 00 000 C O 0 O O

3 oo o0 0 o0 O 0 0O 0 O

4 0 0 000 o 0 0 0 O

500 ¢ 0 0 O 0 0O 0O O

6 © 0o 0o0 FpaHHL[a(beITO].ICHOSOB © 00 oo

70 0 0 O O O O O O O
8 0O o 0o 0 o0 O 0o 0 o0 o
9 0 0 00O O C 0O 0O O—aA
10 o 0 0O 0 0O O—Y¥
5MT 35 T M

I 1
[Tnowmanka 1 ITnomanka 2

Puc. 1. Cxema B3aTus mpo0 Ha JABYX IUIONIaKaX Ha TpaHuIe GUTOICHO30B B IyroBoi crenu LleHTpanbHO-
UYepHO3eMHOTO 3amoBeqHUKa: 1-5 — psabl B HeKocuMo# cren, 6-10 — B kocumoii ctenu. Fig. 1. Sampling
design of two plots at a border of plant associations in the meadow steppe of the Central Chernosem
Reserve: 1-5 — rows in unmown steppe, 6-10 — rows in mown steppe.
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T'EOCTATUCTUYECKHUM AHAJIN3 COOBILECTB ITOYBEHHBIX XKUBOTHBIX 7

[TouBeHHBIE TPOOBI Cpa3y ke Mmociae 0TOOpa MOMEIATH B TPOHYMEPOBAHHbBIE MOIUITUICHOBBIE
MAKeThl U >KUBOTHBIX BBIOMPATH BPYUHYIO B JlabopaTopuu. JKUBOTHBIX OMpENeNsiin 10 TPy, B
OCHOBHOM Ha ypOBHE poja WIu ceMeiicTBa. B mouBeHHBIX Mpo0ax M3MEpsIM Maccy MOJICTHIIKH,
nouBbl U pH. Jlns B3BelIMBaHUA KMCHOJIB30BAIM MOpTaTUBHBIE Bechbl “IleTpoBec” ¢ mpenenamu
B3BemMBaHus 250 1 500 T 1 TOUHOCTBIO OIIpeeIeH s Macchl cOOTBETCTBEHHO 50 1 100 Mmr.

B kauecTBe mokazareneil cOOOIIECTB UCIIOIBb30BAIN YUCIIO BUIOB U OOIIEE YUCIIO )KUBOTHBIX B
po0e, a Takke UHAECKCH oropasznooOpasus [llennona (H) u BeipoBHEHHOCTH E, paccuntanHbie 1is
Kax10il ipoObl. B Hamield paboTe mpaBuiibHEE MPUMEHSITh TEPMUH accaMmOliess OpraHU3MOB, a HE
COOO0IIIECTBO, TaK KaK TPYJHO FOBOPUTH O B3aUMOJICHCTBYIOIIUX OpPraHU3Max BHYTPH MPOOBI, TEM
HE MEHEE, MbI CTIOJIb3YeM TEPMHUH ‘‘COO0IIECTBO” KaK 00JIee MPUBBIYHBIM.

[Ipexxne uyeM mepelTH K aHalW3y MAaHHBIX, NPUBEIEM KpaTKuil 0030p HCHOIb3yEMBIX
T€OCTaTUCTHYECKUX TEPMHHOB.

Aemokoppensyus — 3TO TPOCTPAHCTBEHHAs 3aBHCHUMOCTh MEXIY IOKa3aTeNlsIMU B Pa3HBIX
TOouKax oToopa mpol. [Ipyrumu cioBaMu, Ipy aBTOKOPPEISIIAN U3MEPSEMBIN TTapaMeTp B COCETHIX
TOUYKaX pa3inyaeTcs MEHbIIIE, YEM B OTHAAICHHBIX.

Bapuozpamma, vy oiryBaprorpamMmma - okasareib, IIMPOKO UCTIONb3YEMBbIH B T€OCTaTUCTHKE,
MO3BOJISIET OIICHUTDH CTENIEHh AaBTOKOPPEJIAINH MMOKa3aTeneil Mexxay Toukamu oToopa. Bapuorpamma
OTIMCHIBACTCS YPAaBHEHUEM:

1 N0 2
y(h)=—— Z[Z(x,-)—Z(x,- +h)] ,Tne y(h) — Bapuorpamma; h — mar BBIOOPKH; z(X;) —
2N(h) 5

3HaYEHHUE MCCIEAYEMOro MoKaszaresns B TOUKeE i, z(x; + /) - 3HAUEHHUE UCCIIEyeMOro MoKa3aTels B
TOYKE OTCTOSIIEH OT TOYKM I Ha miar 4; N — o0IIee YHCJIO TOYEK, OTCTOSIINX OT TOYKH i Ha IIar A.
Bapuorpammbl paccuMTBHIBAIOT, YBENIWYMBAs IIar BHIOOPKM HA IIENI0€ YMUCIO, B PE3YyJbTaTe€ 4Yero
MIPOUCXOIUT YBEIHUEHHE €€ aOCOIIOTHOTO 3HAYEHUS J0 ONpeeieHHOro nopora (ot anri. sill) mpu
OTpeieIeHHOM 3HAaYeHHH I1ara BIOOpKU. Mcrmonb3ys pa3Hbie MOJEIH Ui OTIMCAHUS TpUpAIeHUs
BapHOTPaMMBI, OTIPENENIAIOT, Ha KAaKOM PACCTOSHHUH OT TOYKH [ €€ 3HaYeHHs JOCTHTa0T MOpora.
Orto paccrosHue (oT aHria. range wiam length) m ecTh pagumyc «maTHa», BHYTPU KOTOPOTO
CYIIECTBYET MPOCTPAHCTBEHHAs aBTOKOPPEIIUS TMoOKaszareiei. Bapworpamma ecTh mNOJOBHHA
JTUCTIEPCUU pa3HOCTH z(X;) - z(x; + h). Bennununa Bapuorpammsel B Touke (0; 0) He Bcerna paBHa
HYJTIO, TaK KaK CYyIIECTBYET OIpeesieHHas cly4yaifHas BapHalus NMEepeMEeHHON z, U Bapuorpamma,
BepHee rpadguk mMoaenu B Touke (0; 0) mepecekaeT ochk (/) MpU MONOKUTEIHLHOM 3HaueHUU y(h),
paBHOM »5Toi BenmuumHe Bapuanuu. CrydaifHas Bapualys WIH «IIyM» TIOJyYdiIa Ha3BaHHE
caMopoJIOK (OT aHTJ. nugget), Tak Kak re0CTaTUCTUKA UCXOIHO ObLIa CBsI3aHa C MOMCKOM TMOJIE3HBIX
UCKOmaeMbIX. [Ipm OTCYTCTBMM TpeHAa y BapHOTPaMMBbI, T.€. OTCYTCTBHH OIPEIEICHHON
MIPOCTPAHCTBEHHOM CTPYKTYPhI OHA OMUCHIBACTCS MPSMOM, MapauieTIbHOW OCH IIara BHIOOPKU MPH

3HaueHUH (k) paBHOW caMOponKy (AHamu3 NaHHBIX ..., 1999). Mbl HCHONB30BAIM BEIMUYUHY
CTaH/IapTH30BAHHON BapHOTPaMMBI, PABHYIO:

y(h)
7s(h) =

O

)
rae y(h) Bapuorpamma OTACIBHOTO BEKTOpa /A, 0., — NUCTICPCHUs] 3HAYCHUW Z B TOUKE X;; & O1j —
JUCTIEpCHUs 3HAYCHHH Z B TOUKE X; + /1.

Ilokazamensv 1 Mopana, Hapsaly ¢ BapuorpaMMoO#, YKa3bIBa€T Ha PACCTOSIHUE, OXBAThIBAEMOE
(IIATHOM» TOI'0 HWJIHM HWHOTO IIOKa3aTCid W HAJIWYUC CBA3U MCKAY «IIATHAMK». Bemuuuna [/
paccUUThIBaeTCS U3 YpaBHEHHUS:
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ng/‘(yi _j/)(yj _37)
I=n-" -
’ WZ(yi _37)2

I€ y; SBIAETCA 3HAYEHUEM IIEPEMEHHOM B TOYKE I, N — YHUCIO TOYEK; W; XapaKTEpPU3yeT

IIPOCTPAHCTBEHHBIE OTHOLIEHHUS MEXIYy TOYKaMH I W j (B HalleM Cclydyae OCHOBaHHOE Ha

9BKJIMJIOBOM MATpHIIE PACCTOSHUI); Zwl.j 0003HaYaeT IBOMHYI0 CyMMYy MEXIy BCEMH i U j, IJie
ij

izj;, W= sz‘j cyMMa 3HaueHui B matpuie. [lokazatens / Mopana cponuu ko3dduuuenty
ij

KOPPEJIAIHH, ¥ €T0 3HaYeHHEe 00BIYHO Koyiebsiercst oT -1 1o 1, a oxkumaeMoe 3Ha4eHHE paBHO -1/(n-

1) u B OonpmmHCTBEe ciaydyaeB O6iau3ko k 0. [lomokuTenbHOe 3Hau€HHE MOKAa3aTeist FOBOPUT O

MOJIOKUTETIFHON aBTOKOPPEISINH, a OTPHUIATeNIbHOE 00 OTPHIATENHHOW, T.€. 00 €€ OTCYTCTBHHU

(Rosenberg, 2001).

Hanuune aBTOKOppEnsSUUM MpU aHAIU3€ NPOCTPAHCTBEHHOT'O PACHpEENICHUS HE I03BOJSET
UCIOJb30BaTh IMOKa3aTedb JIMHEHHON koppemsiuuu [lupcoHa Mexnay psaaamMM JaHHBIX H3-32
MIPOCTPAHCTBEHHON  3aBHUCUMOCTH. IlosTomMy wucmonb3yrorcs MOAU(GUIMPOBAHHBIE  OLIEHKH
JIOCTOBEPHOCTH KOPPEIISALIUHN IPOCTPAHCTBEHHO paclpeieeHHbIX JaHHbIX. [IpuMeHsIoT nokasarens
I Mopana 11 OLEHKHM aBTOKOPPENSLMU M KOPPEKTHMPOBKM 4MCIA CTENeHed CBOOOABI JUIs
cpaBHuBaeMbIx BennuuH, no I1.Kmudpdpopay (Clifford et al., 1989) nnm Ha ocHOBe pacueTa yucia
CTeTeHel cBOOOIBI ATt JaHHOTO MeToa o Jyruiie (Dutilleul, 1993).

B ornuune ot koadpduumenta xoppeisuuu, nokasarenb X B SADIE ananuze yKa3blBaeT Ha
COBIMAJICHUE B MPOCTPAHCTBE KJIACTEPOB JIBYX XapaKTEPUCTHK MU, COOTBETCTBEHHO, YUMTHIBAET HE
TOJILKO JINHEIHbIE, HO U HelMMHelHble cBs3U. [lokazaTens X (IpomucHas y) ABISETCA CPEAHUM IS
NIOKa3aTeNne yp, MPEACTaBIIAIOIINX COOOW BEJIMYMHY COBIAJEHHSA KIACTEPHBIX HHIEKCOB IBYX
HNEPEMEHHBIX Z,; U Zp» B Mpobe p. DTH KIAcTEpHbIE HHIEKCHl HE HMEIOT Pa3MEPHOCTH H
PacCUUTHIBAIOTCS JOCTATOYHO clI0XHBIM MeTtofoM (Perry, Dixon, 2002). OcHOBY cocTaBisieT Tak
Ha3bIBAEMOE PACCTOSIHUE PETYJSPHOCTH D WM MUHMMAlbHOE PAcCTOSHHE, Ha KOTOPOE JOJKEH
«TEPEeIBUHYTHCS» TOT MM MHOM MOKa3aTeibh U3 OLIEHUBAEMON TOYKH, YTOOBI pactpeaeeHne Obio
ciyyaiiHbIM. TepMUH «IIepeBUHYThHCS» BbIOpaH aBTOpaMM HE Cly4yailHO, Tak KaK OHH HMCXOJHO
HCCIIEIOBAIM arperupoOBaHHOCTh HACEKOMBIX-BpeaUTeNel (M MX XWIIHUKOB) Ha TEX WM HMHBIX
KyJbTypax.

Tecm Manmens UMeET ONPEJEIEHHOE CXOJICTBO C IOKa3aTesieM JIMHEHHOW KOppessiluu, HO B
OTJIMYHE OT HEro ONepupyeT MaTpUIAMU pPACCTOSHUM, Ui KOTOPBIX pPacCUUTHIBACTCS
KOd(QPHUIHUEHT KOppesuu » MaHTens, a 3aTeM Ha OCHOBE MEPMYyTalllii MaTPUIl U pacTpeIeICHUs
nokaszatenss » MaHTens, MOJlydaeMoOro TakKe Ha OCHOBE IepMyTaluid, ONpeAessieTcs €ero
3HayuMOCTb. [lo3TOMY [UIsl OJHHMX M TeX K€ 3HAueHuM Mnokaszarens » MaHTens J0CTOBEPHOCTH
MOJKET 3aMETHO OTIMYAThCH.

n n
Cratuctuka ManTesst ocHOBaHa Ha BCKTOPHOM JJICMEHTC z = zlejylj
i=1 j=1

- ii(xy_f)'(yij_)_}) ’
(n-1)%5 =l S S,

I7Ie X U y — IepeMEeHHbIE, U3MEPEHHbIE B MECTOOOUTAHUAX I U j; 1 — YUCIIO BJIEMEHTOB B MaTpUIaxX
paccrosHug (n=m(m-1)/2 s m Mect ordopa); Sy U §, - CTaHAAPTHBIC OTKJIOHEHMS IS
IIEpEMEHHBIX X U ). Hopmain3oBaHHOE ypaBHEHHE I03BOJIIET pACCMATPUBAaTh IEPEMEHHBIE B
pa3HBIX €IWHUIIAX MU3MEPEHUS BHYTPH TeX K€ CaMbIX paMOK, MPeoOpasys CTaTUCTHKY K pa3Maxy
TPaAMIIMOHHOTO KOd(ppuIMeHTa KOppeasinn, orpaHndeHHoro uHTepBasioM [-1, 1]. Ha mpaktuke
oTpulIaTeNbHAs Koppensuuss ManTtenss BcTpeuaeTcss peako. MHorma 3TOT mokaszaTenb A ABYX
MIEPEMEHHBIX MOXET KOHTPOJHUPOBATHCS KaKMM-THOO HEU3BECTHBIM (DaKTOpPOM, CBS3aHHBIM C
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pacrpesielieHueM MEepeMEHHbIX B IPOCTpaHCTBE. JlOCTOBEpHOCTh IMOKazaTens Uil  JABYX
MEPEMEHHBIX MOKET OBbITb WCTHHHOM MM WJUIIO30PHOM, T.€. KOPPENALHsS MOXET 3aBHCETh OT
TPEThEro (akTopa, CBA3aHHOIO B HAILlEM ClIyyae C IMPOCTPAHCTBEHHBIM pacupesencHueM. B aroi
CBSI3U HapsAIy C MPOCTHIM TECTOM MaHTens MpH HCCIeIOBaHUU IMOKa3aTelNel, pacipeieIeHHbIX B
IIPOCTPAHCTBE, HEOOXOAMMO IPOBECTH YAaCTHBIM TecT MaHTens MO aHAJIOIMU C YaCTHBIM
KOA(Q(QHUIUEHTOM KOPpENSLUN, PpPAacCMaTPUBAIOUIMM TPH MATpPHUIBl PACCTOSHUM, BKIIOYas
IIPOCTPAHCTBEHHYIO MaTpUILY.

Pacuer mHmekcoB pazHooOpas3us Beiw mpu momoiu Hajactporku Diversity.xla (Burn, 2004)
MS Excel 2002. CraTuctudeckyio oOpaOOTKy JaHHBIX, pacueT IeOCTaTUCTHYECKUX IOKa3aTenen
Benu npu nomomu MS Excel 2002 u cBobGogHO pacmpocTpansembix nporpamm PopTools 2.6.6
(Hood, 2005), Variowin 2.2 (Pannatier, 1996; Bapuorpamma), SADIEShell 1.22 (Conrad, 2001;
nokazarenb X SADIE), PASSAGE 1.1 (Rosenberg, 2001; Tect Manrensi, MOIubUIIUPOBAHHBIH
KodQUIUeHT Koppensiuu, rmokazatenb [/ Mopana). Cxembl paclpeneneHus IMOCTPOSHBI ¢
nomoineko nporpammsl Surfer 6 (Golden Software, Inc).

PesyabTaTsl

Tokazamenu noug u coobujecme NOYGEHHbIX HCUBOMHBIX PA3HBIX Niowadok. Macca poObl Ha
mionaake 2 Obiia Beime. [ OTIENBHBIX YaCTEH TUIOMIAOK PA3IMYUs OBUIH JTOCTOBEPHBI IS
Macchl POOBI, MOJCTHIIKU, KOPHEH — B HEKOCUMOW 4acTH, JUIsl Macchl poObl U pH — B Kocumon
gactu (tabm. 1). OmHaKo, pa3inuuus MEXAy KOCHMON W HEKOCUMOW YacTsAIMH OOCHX IUIOMIAJIOK
ObuM OoJiee BBIPAXKEHBI, OCOOCHHO JUI MacChl TOJACTHWIKH: B HEKOCUMOW YacTH OHA COCTaBJsIa
3.6-7.1 r Ha npoOy, a B kocumoit — 1.6-1.7 .

Ta6amua 1. YncneHHocTs (9K3./M°), MHIEKCHl PA3HOOOPA3Hs COOOIIECTB IMOYBEHHBIX JKHBOTHBIX H
[OKa3aTeNld MOYB Ha M3yUEHHBIX IUIOMaAKax (cpeaHee * cTaHmapTHas omuoOka). KupHbIM mpudpTOoM
BBIJICJIEHBl BEJIMYHMHBL, JOCTOBEPHO pa3iMYarolIfecs MEXKIy COOTBETCTBYIOIIMMH YacTAMH Pa3HBIX
IUIOLIAZIOK, KYPCUBOM BBIACICHBI BEJIUYUHBI, JIOCTOBEPHO pA3IMYAIOMINECS MEXKIYy 4YacTSIMH OJHOM
nnomaaku. Yposens gocrosepHocti: p < 0.05. Table 1. Abundance of soil animal groups (individuals m™),
parameters of soil animal communities and soil parameters in two plots (mean + SE). Significantly different
values between the plots are in bold. Significant different values between the sub-plots within a plot are in
italic . Significance level is p<0.05.

ITnomanka 1 ITnomanka 2

[ pymIEIKHBOTHBIX Kocumas Hekocumas Kocumas Hekocumas
JloxieBble YyepBu 0 0 78.6%16.1 68.4+15.3
Jlurono et 57.9+13.2 278.9+29.1 57.9+13.2 221.1+£23.9
Koctsauku 0 10.5+5.2 0 21.1£7.0
I'eopmmmast 5.3+3.7 36.8+£8.5 36.8+£8.5 84.2+13.9
MoxpHuist 10.5+5.2 5.3+3.7 0 10.545.2
IMayxu 52.6£10.7 52.6£15.2 21.1+7.0 89.5+13.9
KecTKOKpBIIbIE M UX TUYHHKH 173.7£24.5 205.3+£22.8 210.5+30.4 231.6£27.5
JInuuHKY MyX 15.846.2 163.2+96.3 5.3+3.7 36.8+8.5
Jpyrue rpynmsl 52.6+13.2 100.0+£22.3 57.9+17.1 84.2+13.0
Bcero >KMBOTHBIX 368.4+38.4 852.6+£108.4 468.4+39.1 847.4£55.7
Yucno TaAKCOHOMUYECKUX TPy 28 29 25 28
Wunexc [llennona (H') 2.99 2.55 2.84 2.67
BriposaennocTs o llennony (E) 0.90 0.76 0.88 0.80
Yucno mycTeIx npobd 4 0 1 0
Macca mpo6s1 563.0+£20.9 485.2+18.0 678.6+£23.8 564.3+18.2
Macca noACTHIIKH, T 1.6+0.04 7.1+0.53 1.7+0.02 3.6+0.40
Macca KopHeH, T 7.0£0.51 8.1+0.68 5.540.58 5.7+0.62
pH nouBbI 6.3+0.13 5.3£0.08 5.7+0.11 5.94+0.14
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YnCaeHHOCTD KMBOTHEIX B KOCUMOM 4acTH cTenu coctasisina — 418.4 + 39.0, B HEekocuMoi —
850.0 + 84.7 9K3./M%, UHCIIO TAKCOHOMHYECKHUX TPyl 40 1 34 COOTBETCTBEHHO (IIPH OOLIEM YHCIIC -
47), 94TO COOTBETCTBOBAJIO paHee MoydeHHbIM naHHbIM ([misapos, 1965; T'oHrambckuit u mp.,
2005). OGe yd4eTHble IUIOMIAJKM NPAKTUYECKH HE OTIMYAINCH MO OOLIe YUCIEHHOCTH,
Pa3HOOOPa3UI0 TAKCOHOMHYECKUX TPYIII M TTOKazaTesssM pazHooOpasus (Tadi. 1). bpocatonumces B
rinasza (pakrom ObUIO OTCYTCTBHE JOXKICBBIX UYepBEH B MpoOax Kak B KOCHMOM, Tak M HEKOCUMOM
4acTAX IJIOMAAKU 1, TOrga Kak Ha MIOMAIKe 2 YUCIEHHOCTh YEPBEU COOTBETCTBOBANIA U3BECTHOM
W3 YIOMSHYTHIX BBINIE MCCICIOBAHUN Ha O3TUX KE YydYacTKax CTeNH. BONBIIMHCTBO 0co0ei
JOKIEBBIX YepBel B HEKOCHUMOW CTeNu MpUHaaiexano Bupy Eisenia nordenskioldi (84%), a B
KocuMoi - Aporrectodea rosea (40%), HO OONBIIMHCTBO 3[E€Ch MPEACTABISUIM MOJOJbBIE 0COOH
Aporrectodea (47%). B HekocuMoil cTenmu MOJOIBIX ocoOell dYepBel He BcTpedeHo. Bun
A. caliginosa oOHapyXeH ToJIbko B HekocuMoii cremn — 8% (IlokapxkeBckuii u ap., 2006). lanee B
JTAaHHOMW CTaThe Mbl OIPAaHUYNMCS AaHAJTN30M (DYHKIIMOHAIBHBIX [TOKa3aTeseil cooOIIecTB.

Ha rpanuiie Mexay pacTUTEIBHBIMHU ACCONMANUSMU YUCICHHOCTh OTAEIBHBIX TPYMI OOBIYHO
BBIIIIE, 4Ye€M BHYTpU accormanuii. l3meHenue kodddummeHTa Bapwanuu I IOKa3aTenei
cooOmiecTB Ha rpanune (puc. 2a, 26) TOBOPUT O TOM, YTO MO Mepe MPUOJIMKEHUS K TpaHHILaM
MEXJy accolualusIMH WX W3MEHUYMBOCTh YBEIMYMBAETCS, HECMOTpPS Ha TO, 4YTO oOOIas
W3MEHUYUBOCTh Ha HEKOCUMOM y4YacTKe B HECKOJIBKO pa3 OoJIbIIIe.

Bapuoecpamma. OnpeneneHHble pa3inyusl B BeJIMYMHAX MOKa3aTeled cOOOIIEeCTB 3aMETHBI MPU
PAaCCMOTPEHHH DPA3IMYHBIX YacTeH TUIOMIAOK, M CIEAyeT MoJiaraTh, YTO WX MPOCTPAHCTBEHHOE
pacmpenelneHne He H30TpPONHO. Bapuorpammbl MOKa3bIBalOT, YTO Ha O0EMX IJIOLIAAKaX
MPOCTPAHCTBEHHOE paCHpe/e/ICHNe TOYBEHHBIX JKMBOTHBIX OMHCHIBAETCS | ayccoBOl MOMAENBIO
(ecmm anma twotomaaku 1 He paccMmaTtpuBaTh NpoOy ¢ THE3A0M OMOMOHHI) C paguycoM
aBTokoppenmsiuuu  30-35M, a TONBKO M uepBel — OKCIOHEHLMAJIbHOW C pPaguycoM
aBTOKOppemsiiun S M (tabn. 2). CnemoBaTenbHO, BHYTPH IUIOIIAAKH 2 JIOXKJICBBIE UYEPBU
pacupenensiiuch cnabo arperupoBaHO, TaK KaK COOTHOIIEHWE MPOCTPAHCTBEHHON W CIydalHOM
Bapuanuu pgoctratouHo Mano — 0.18. OueBugHO, YTO BEIMYMHA CIYyYalHOW BapHaluu IO
OTHOIICHUIO K MPOCTPAHCTBEHHOW M3MEHYMBOCTH OTHOCUTEILHO HEBEIHNKA, €CITU pacCMaTpUBATh
€€ BHYTPH OTJENBbHBIX acCOLUUAUi (YMCIO pacCMAaTPUBAEMBIX IIATOB PaBHO 5). DTO yKa3bIBaeT Ha
TO, YTO TPAHMIBI MEXAY COOOIIECTBAMHU CYIIECTBYIOT, HO CBS3aHBI JIM OHH C TpaHHUIIAMH
(UTOLIEHO30B, MOTYT IIOKa3aTh TOJILKO CXEMbl paclpeaeseHusl, IOCTPOECHHbIE Ha OCHOBE
BapUOTPAMM.

Ta6auna 2. [TapameTpsl Mojenell CTaHIAPTHU30BaHHBIX BapUOTPaMM IPOCTPAHCTBEHHOTO paCIIpeeIICHHs
MMOYBEHHBIX )KMBOTHBIX Ha IJIOMIAAKaX U JOKIAEBBIX uepBeil Ha miomanke 2. Cy— cinydaiiHas Bapuanus; C —
IIPOCTPAHCTBEHHAs Bapuanus; R — paccrosiauue aBToKoppessinuu, M; /GF —10CTOBEpHOCTh CXOJCTBA MOJEIN
U DKCIIEPUMEHTAIBHBIX NaHHBIX (110 [TokapkeBckoMy u ap., 2006, ¢ uamenenusimu). Table 2. Parameters of
models of standardized variograms of the spatial distribution of soil animals on both plots and those of
earthworms on plot 2. Cy — nugget, C — sill-nugget, C/C, — sill-nugget ratio, R — range, IGF — indicative
goodness of fit (after Pokarzhevskii et al., 2006, with changes).

Mopenb Co C C/Cy R IGF
JKusotHble .1 OkcnoHeHnuaiabHas | 0.66 0.44 0.67 | 28.6 | 0.002
Xusotusie .1 (6e3 I"ayccoBa 0.67 0.59 | 0.88 | 31.0 | 0.003
ydeTa rueszia OnOmoHm )
KuBoTHbIE 1112 l'ayccona 0.76 0.49 | 0.65 | 355 | 0.014
JloxneBble 4YepBH I111.2 OxcnoHeHuuanbHasg | 0.88 0.16 | 0.18 | 5.0 | 0.005
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Puc. 2. Koapdumuent Bapuannu % u ero ommuOKa ISl HCCIEIOBAHHBIX MOKa3aTeneil B psaax mpob: 1-5 —
pAABI B HEKOCHMO# cTenu, 6-10 — B kocumoii crenu. A — miomanka 1, b — momanka 2. Fig. 2. Coefficient
of variation (CV, %) and standard error for the parameters studied in the rows of samples: 1-5 — rows in
unmown steppe, 6-10 — rows in mown steppe. A — plot 1, B — plot 2.

Pacnpedenenue nousennvix srcusommuvix 6 npocmpancmee niowjadok. CxeMbl pacrnpeaeaeHus
ITOYBEHHBIX XapaKTEPUCTUK MMOKA3bIBAIOT, UTO JJII HUX I'PAaHULbI CYLIECTBYIOT (pUC. 3) U MPOXOAAT
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OHHU TI0 TpaHuIle (GUTOLIEHO30B: B YACTHOCTH, HA YYACTKE KOCUMOI CTENH MOJCTUIIKU 3HAUYUTEIBHO
MEHBIIIE, & Ha y9aCTKe HEKOCUMOU CTenH ypoBeHb pH MOUYBBI HECKONBKO BhIMIE. [ dncia BUIOB,
guciaa ocobeil Ha mpoly, Tokazartenei pasHooOpasus lllenHoHa W BBIpOBHEHHOCTH (puc. 4),
pasaerneHre MeXIy COOOIIECTBAMU MOYBEHHBIX OPTaHU3MOB TAK)KE MPOXOIUT MO TPAHUIE MEKITY
¢uronenozamu. [lo WM3MEHEHHWIO 4YHCIIa BHJIOB W 4YHCIa OcoOei B MpoOe TpaHHUIBl MEKITY
COO00IIIeCTBAMHU MPOXOMAAT B SKOTOHE JBYX aCCOIMAIIMNA: 3TO IMOJioca OT 5 10 6, a uHOTAA OT 4 10 7
psaga. OdeBHIHO, YTO pazHooOpa3ue cOoOOIIECTB IMOYBEHHBIX >KMBOTHBIX BBIIIE Ha TpaHUIIE
accouuanuii (puc. 4B), HO T'paHHIA MEXKIY COOOIIECTBAMH, MO-BHIAMOMY, IIHUPE, YEM MOXKHO
MIPENIOJIOKUTD UCXOJS U3 TPAHUI] PaCTUTENbHBIX accouuanui. J{ias Toro, 4roObl HANTH MPUYUHBI
TAKOTO PACIIUPEHUS — «BTOPKEHHUS» COOOIIECTB, CIEAyeT OOpaTHThcS K JAPYyromy
CTaTHUCTUYECKOMY METOJIy OLIEHKH MPOCTPAHCTBEHHOTO paclpeienieHus - mokaszatento / Mopasna.

Ilokazamenv 1 Mopana. Ha pucyske 5 npesacraBieHsl rpaduKy H3MEHEHUs Mokaszarens MopaHa
JUISL UI3BMEPEHHBIX MapaMeTpoB Ha ruioniaakax 1 u 2. OueBUIHO, YTO U YHCIEHHOCTh )KMBOTHBIX, U
YHCIIO BUJIOB, M MHAEKCHI pazHooOpa3ust 00pa3yloT natHa pasmepoM 18-27 M (Touka, rie rpaduku
nepecekatoT ocb (), T.e., MO-BUAMMOMY, CYIIECTBYET OIpE/EIeHHas IPOCTPAHCTBEHHAs
3aBUCHMOCTBH COOOIIIECTB TTOYBEHHBIX YKHBOTHBIX BHYTPU PACTUTEIBHBIX aCCOIMAIMMN, a HE Ha UX
rpanune. B orimume oT BapuorpamMm, WHAEKC / MopaHa yka3pIBaeT Ha MPOCTPAHCTBEHHbBIC
B3aMMOJICHCTBUS BHYTPU AacCOIMAIIMA, MEXAy TOKa3aTelsIMU COOOIIECTB W TOYBEHHBIMH
MOKa3aTeIsIMU, KOTOPble MOXHO CPaBHHUTH C TOMOIIbIO KO3(PPHUIMEHTOB KOPPENISIHMU U TaKUX
nokazateneit kak X SADIE u tect ManTens (tadi. 3).

Koppenayuu meaxcoy ¢axmopamu nougennou cpedvl U cooOWECMBAMU  HCUBOMHBIX.
Koppensmuu  [IupcoHa Mexay OTHETbHBIMUA TIOKAQ3aTENSIMH TOYBBI, YUCIEHHOCTBIO TPYII H
MOKa3aTeIs MU Pa3HOOOpa3usi OKa3ajluCh JTOCTOBEPHBIMU JJISi MacChl MOACTUJIIKM M IOKa3zaTesneu
pazHoOOpa3uss Ha o00euX TUIOIMIAaKax, i Macchl KOpHEH W OONBIIMHCTBA IOKa3aTeleu
pazHooOpa3us Ha momaake 1. YacTHbI TecT MaHTeNs MOJTHOCTBIO COBIMAiaeT ¢ KO3 GUIIUEHTOM
KOppEJSAIUK, TOTOMY B TaONWIIE OH HE MPUBEACH. YUET HEIMHEWHBIX CBsI3€d MPH TOMOIIH
nokazarenst X SADIE mnoka3piBaeT, 4TO Macca MOJACTWIKA W KOPHEW 3aMETHO BIIMSIOT Ha
arperupoBaHHOCTh JKUBOTHBIX B IMPOCTPAHCTBE, TOTAa Kak macca mpoObl M pH BIMsAOT Ha WX
JcarperupoBaHHOCTb. OUEBUIHO, YTO TOMUHHUPYIOMIMM (aKTOPOM pacIlpeaeaeHus], J0CTOBEPHBIM
TUTSE 00€UX TUTOIIAIOK, SIBIISIETCS Macca MOACTHITKH.

Oo6cy:xnenune

JlaHHBIE T€OCTATUCTHUYECKOIO aHajlu3a TOBOPAT B IEPBYK OYEpPEAb O TOM, YTO T'PAHMIIBI
PacTUTENBHBIX acCOLMAlMi U COOOIIECTB NMOYBEHHBIX OECIIO3BOHOYHBIX COBMAJAIOT, MO KpalHeH
Mepe, MpHU HCIOJIb30BAHMU JAHHOM ceTku oTOopa mpob. CpaBHEHHE MOKazaTesell cooOIiecTB
METOJJaMH OIUCATEIbHON CTaTHUCTUKH, Ka3aJloCh Obl, yKa3bIBAE€T HA TO, YTO MEpPeXo]l Habuo1aeTcs
MMEHHO Ha TpaHUIe MEXIy acCOIMalusMH, HO BCE 3TO, MO-BUAMMOMY, 3aBHUCHT OT CII0OC00a
IpYNINUPOBAaHMS JAHHBIX: BEPOATHO, TIPaHUIA MEXIY COOOIIECTBAMH IOYBEHHBIX >KHBOTHBIX
BbIpa)KEHAa MEHee KOHTpacTHO. TeM He MeHee, M YMCIIO BHUJOB Ha MpoOy, U O0IIas YHCICHHOCTD
AKHUBOTHBIX M OT/AEJIbHBIX IPYIII BBIIIE HA IPAaHMIIE HA 00euX IJIOMIAKaX, YTO COBMAJAET C LIUPOKO
pacnpocTpaHEeHHBIM MHEHHEM, YTO pa3HOOOpa3ue W YUCIEHHOCTh OPraHU3MOB B SKOTOHE BHIIIE,
4eM B OTAeNbHOM acconumanuu. IlokazaTenn cooOmecTB *KUBOTHBIX Oosiee M3MEHUMBHI B psAlax
po0, OTHOCUMBIX K TIpaHMIEe accoluaunui (puc. 2), 4To MOATBEP)KJAeT MHEHHME O TOM, YTO HMX
M3MEHYMBOCTD JIOJDKHA OBITH BHIIIE HA TPaHUIAX M3-3a B3auMornpoHukHoBeHus1 BuaoB (Fortin et al.,
2000; Wagner, Fortin, 2005). Bennuuna koagduunenTa Bapualuu Ui 0OJHONH U3 pacCCMOTPEHHBIX
ook (5), ckopee CHUKAeTCsl K TpaHule accoluanuii, yem yBenuuuBaercs. [loctpoenHbie Ha
OCHOBE BapuOTpPaMM CXEMbI pacIpeesieHUs] COOOLIECTB KUBOTHBIX (pUC. 4) MOATBEPKAAIOT, YTO
IPaHULBl MEXy COOOIIECTBAMU KUBOTHBIX MPOXOAST, IPAKTUYECKHU, 110 TPAHUILIAM PACTUTEIbHBIX
acCoIlMallnn.
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Puc. 3. Pacripenenenne mokasateneil mouBbl Ha muromaakax. L{udpsl Ha ocu cieBa yKa3bpIBalOT HOMeEpa
psnoB (¢ 1 mo 10), Ha ocu BHM3Y — HOMepa mpob (¢ 1 mo 5). Fig. 3. Distribution of soil parameters in the
sampling plots. Y axis indicate row numbers (from 1 to 10), those on X axis sample numbers (from 1 to 5).
A — litter mass (g), B — root mass (g), C — sample mass (g), D — pH.
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Puc. 4. Pacpenenenue nokasareneil cooOmecTs Ha romaakax. Llndpsl Ha ocu ciaeBa ykas3bIBaloT HOMepa
psanoB (c 1 mo 10), Ha ocu BHU3Y — HOMepa 1pob (¢ 1 mo 5). Fig. 4. Distribution of the parameters of soil
animal communities in the sampling plots. Y axis indicate row numbers (from 1 to 10), those on X axis
sample numbers (from 1 to 5). A — species number, B — abundance (animal number), C — Shannon H index,
D — evenness index.
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Ta6mmuna 3. 3Hauenns kodddurmenta koppensaiuu [lupcona m mokazatens X SADIE mexmy
MOKa3aTeNsIMU TOMYJISIIMKA KUBOTHBIX W TMOYBCHHBIMU MapamerpaMu. KMpHbIM IPUGTOM BBIICICHBI
JOCTOBEpHBIE KOX(PQHULUMEHTH Koppessiuuu [IupcoHa ¢ y4eToM MNPOCTPAaHCTBEHHOTO pacHpeaeieHus
(p<0.05) m mokazaremu X SADIE (p<0.025 s mnomoXuTenbHBIX Koppensaiwid wmm >0.975 mns
OTpHUIATENbHBIX). K)ypcusom BBHIIENEHB KO3(PQHUIMEHTH KOPPETSAIHH, IOCTOBEPHbIE C IMOMPaBKOl Ha
aBTokoppessiuuio no [L.Kmuddopay (Clifford et al., 1989) u I1. AyTuiie (Dutilleul, 1993); noduepxnymuoin
Kypcugom K03 PUIHEHTH Koppeisiuny, HegocToBepHbie o [1.Kmuddopay, Ho noctosepusie mo I1. dyTuiie.
Table 3. Pearson r coefficient and X SADIE parameter between soil and soil animal parameters. Significant
correlation coefficients involving spatial correlation corrections (p<0.05) and X SADIE (p<0.025 for positive
correlations and >0.975 for negative correlations) are in bold. Correlation coefficients significant with both
Clifford et al. (1989) and Dutilleul (1993) spatial correlation corrections are in italic. Those significant with
Clifford et al. (1989), but insignificant with Dutilleul (1993) spatial correlation corrections are in underlined
italic.

IImomanxka 1 ITmomanka 2
Macca| Macca | Macca | pH |Macca| Macca | Macca| pH
poObI [HOJCTUIIKH| KOpHEH 1poObI |TOACTUIIKH| KOPHEH

Koaddunment xoppensuuu r [Tupcona

-0.32 0.44 0.32 | -0.50 | -0.35 0.44 0.09 0.12

Uucno ocobeii B
npobe

Yuciao BUIOB B
npobe

Hunexc
[lleHHOHA
BrIpoBHEHHOCTH
1o llleHHORY

-0.44 0.48 0.21 -0.42 | -0.30 0.40 -0.01 | 0.07

-0.48 0.40 038 | -0.55 | -0.34 0.40 -0.07 | -0.02

-0.45 0.44 0.39 | -0.54 | -0.61 0.44 -0.03 | 0.04
ITokazarens X SADIE
-0.32 0.44 0.32 -0.50 | -0.35 0.48 0.08 0.13

Yucno ocobeit B

npo0e

Ywucao BUIIOB B _0.44 0.48 022 042 | 0.30 0.40 ool 007
npobe

Mnuanexc ]

IleHHOHA 0.48 0.40 0.38 0.55 | -0.34 0.40 0.07 | 902

BrIpoBHEHHOCTB ~0.45

-0. -0. -0. .04
o LllenHomy 0.44 039 | -0.54 | -0.61 0.43 0.03 | 00

Bapuorpammsl u mokaszarens / MopaHa yKas3bIBalOT, YTO pa3Mep arperanuii B cooOIIecTBax
JKUBOTHBIX HE MEHBIIE, YEM pa3Mep PAaCCMOTPEHHBIX IUIOMIAAO0K, YTO 3aTpyaHseT aHamu3. Ilo
naHHbIM Tecta ManTtens u nokaszarens X SADIE, cymecTByeT 10CTaTOYHO YETKOE COOTBETCTBHE
MEXJy paclpeiesieHUeM MacChl MOACTUIKU U KUBOTHBIX, KOTOPOE€ MOIUPUIMPYETCS TIyOUHOM
B35TOU MPOOBI (Macca MPoObl CHMXKAET JOCTOBEPHOCTh, T.K. OOJBIIMHCTBO JKUBOTHBIX OOWUTAET B
BEpXHEM clioe moyBsl). CUbHAs OTpULATENIbHAS CBSI3b paclpeiesieHus )KUBOTHBIX ¢ pH mouBsl (110
nokazarento X SADIE nHa muomagke 1) ToBOpUT 00 ONpENEICeHHOM BKJIaNe B pachpelieleHue
XKUBOTHBIX W 3TOro (hakropa, KOTOPBIA TakKe BIMSET Ha COBMAJEHUE TPaHUIl COOOIIECTB
KUBOTHBIX C TPAaHMUIIAMH PACTUTENbHBIX accouuauuid. OYEeBUAHO, YTO pacHpelesieHuE pa3HbIX
MTOYBEHHBIX JKUBOTHBIX OINpeeseTcss pa3HbIMH (aKkTopaMu, B TOM 4uClIe M pa3MepHbIMH. Kak
r71yOOKO MPOHUKAIOT BUABI-3AH(PUKATOPHI BIITyOb COCEIHUX aCCOLMAINMA, BOIPOC, HEPEUICHHBINH HEe
TOJIBKO JUTIsI TIOYBEHHBIX J>KMBOTHBIX, HO W s pacteHuid (Marchand, Houle, 2006), xoTtopsie
3HAYUTENBHO JIyYllle MCCIENOBaHbl C JTOM TOukuM 3peHus. [lng Oworeorpaduu mNOYBHI
(KpuBonyukwuii, 2004) BaXHO yCTaHOBWTH, HACKOJBKO IIMPOKA I10JIOCA COOTBETCTBHUSI TPAHMII
PacTUTENBHBIX aCCOLMAIUI U COOOIIECTB MMOUYBEHHBIX JKUBOTHBIX, U MOKHO JIM PEHEOpEUb €10 MpH
ouoreorpaduueckoMm KapTorpapupoBaHUH.
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Puc. 5. Koppenorpammel mnoxazatenss / MopaHa nans HcCleqOBaHHBIX nokazateneil. IlomoxurenbHbie
3HAYEHUs] IOKa3aTessl YKa3blBalOT HA aBTOKOPPEISLMIO, OTPUIATENIbHBIE HA €€ OTCYTCTBHE: a, 0 —
nmokaszarenu A mwiomanku 1; B, r — ans mwomanku 2. Fig. 5. Moran’s 1 correlograms for the parameters
studied. Positive values of the coefficient indicate autocorrelation: a, 6 — parameters of plot 1; B, r — those pf
plot 2.
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A GEOSTATISTICAL ANALYSIS OF SOIL ANIMAL COMMUNITIES AT A BORDER
OF TWO PLANT ASSOCIATIONS IN THE STEPPE OF THE CENTRAL CHERNOZEM
RESERVE

© 2007. |A.D. Pokarzhevskiyl, K.B. Gongalskiy

Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences
Russia, 119071 Moscow, Leninskiy prospekt, 33, E-mail: kocio@mail.ru

The shift in aboveground and belowground communities of soil invertebrates at border between forested
and opened ecosystems is well-known, but the existance of such borders between ecosystemst of similar type
is much more difficult to unravel. A geostatistical study in mown and absolutely unmown steppe in Central
Chernozem Researve (Kursk Region, Russia) revealed coincidence between plant and soil animal
communities' borders. Variograms and the maps of spatial distriution indicated that the border between
communities lay along the border of the steppe plots of variuos conservation status. Estimated on variograms
and Moran's I, the size of animal communities agregations is not smaller than the size of the plots sampled. X
SADIE and Mantel test revealed correlation between distribution of litter mass and parameters of soil animal
communities, wich are modified by the depth of soil layer (sample mass) and root mass. Soil parameters
(namely, pH) were less important factor to form borders between soil animal communities than the plant
communities' borders. In the article, a brief review of geostatistical methods applied in soil zoological
studies, and software for their calculation and interpretation is provided.
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CUCTEMHOE U3YUYEHUE APUIHBIX TEPPUTOPUI

VIIK 581.9: 582.662

XOPOJIOTTYECKHU METO/
B PELLIEHMH IIPOBJIEM ®UJIOTEHE3A U CHCTEMATUKH
EBPABUHUCKUX NPEICTABUTEJIEM CEMEHCTBA CHENOPODIACEAE

© 2007 r. A.IlL CyxopykoB

Mockosckuii eocyoapcmeennuiii ynusepcumem um. M.B. Jlomonocosa
Poccus, 119992 Mockea, Bopobveswi 2opul, 0. 1, kopn. 12, E-mail: suchor@mail.ru

Pedepar. OOpucoBaH TeHE3UC HEKOTOPBIX TAaKCOHOB cemeiictBa Chenopodiaceae, BBISIBIEHBI
HEKOTOpPbhIE OCOOCHHOCTH B XapakTepe 3aJI0KEHHUS UX apeayioB, MPOCIEKEHA KOPPEISIU MEKIY
NEepBUYHONH  00JAacCThIO  PAacCHpOCTPaHEHHMST H  BBIPAOOTKOW  ONpeAeNeHHBIX  MOop(ooro-
AHATOMHYECKUX MNPU3HAKOB pacTeHHid. [loka3aHbl crienu(uuHbIE YePTHl MApPEBBIX B CIOXKCHHUU
apUIHBIX PACTUTENBHBIX COOOIIECTB.

KuaroueBble caoBa: Chenopodiaceae, Atriplex, Corispermum, XOpOJIOTHS, CHCTEMAaTHKa,
¢dunorenes, mopdomnorusi, Giopa, pacCTUTEIHHOCTb.

Xoposorusi 3aHUMAaeTcs TIeorpapuuecKUMH OCOOCHHOCTSMHU CTAHOBJICHHMS TaKCOHOB, HX
JAJIbHEUIIETO pacceNeHus U SIBISETCA OJHOW U3 BaKHEUIIMX HayK, CIIOCOOCTBYIOIIEH OHUMAaHUIO
IpoIeccoB (uiIOreHe3a 1 3BOJIIOLUH pacTeHuil. B nmocnenanee necarunerue XopoaoruuecKuii MeTo
UCCIICZIOBAHMSI PEIKO HCIOIB3YyeTCs CHCTEMaTHMKaMu MM (QuopucraMu sl pa3paboTKu
NPEJCTaBICHUH O XapakTepe apeajoB TaKCOHOB, BBIABICHUS OONacTH HMX (OPMHPOBAHUSA
(mepBUYHOrO apeaja) M MHTEPHPETAUU TOJYYEHHBIX pPE3YyJbTaTOB. ApeaJoru4yecKuii MeToJ
IIPEX/Ie YacTo paccMaTpUBAJICA KaK KOCBEHHBIN croco0 MCCIeJOBaHUS U OB CONPSDKEH C PUCKOM
NIPEACTABICHUS HAJyMaHHBIX JOIM M TUNOTe3. TeopeTrnyeckas KOHLENIHS B XOPOJIOTHH,
0€3yCII0BHO, HE MOXET HE NPUCYTCTBOBATh, OJHAKO DS OTKPHITHH, CIENaHHBIX 3a MOCIEIHEE
BpeMsI B CaMBIX Pa3JIMYHBIX HAYYHBIX 00JACTAX, €IIe pa3 MOATBEPKAACT IEHHOCTh XOPOJIOTHUH ISt
HBOJIIOLMOHHBIX TOCTpoeHuil. B cBol0 ouepenb, pelIeHHE CIIOXKHBIX BOIPOCOB (huiorenesa
HaTpsSMYIO CBSI3aHO C M3yYE€HHEM NpoIeccoB oOpa3oBaHUs (JIOp, B TOM YHCIE ITyCTHIHHBIX, W
MHOrMe OO0OO3Ha4YeHHble paHee NpoOieMbl ¢uoporeHesa emie TpeOyT OOCTOATENBHOTO
uccnenosanus (Kamenun, 1973).

B mpennoxxenHol myOnMKanuu AenaeTcss MOIBITKa 0OpHCOBaTh M€HE3UC TAKCOHOB, BBISBUTH
HEKOTOpble OCOOEHHOCTH B XapaKTepe 3aJI0KEHUS UX apeayoB, MPOCIEAUTb KOPPESALMIO MEKIY
NEpBUYHOM  OOJIACTBIO ~ pPAcHpOCTPaHEHUs] M BbIPAOOTKOW  ONpeneNeHHBIX  Mopdooro-
AHATOMUYECKUX IPU3HAKOB Ha MpuMmepe HekoTopbix rpynn Chenopodiaceae M moka3aThb HX
crieln(pUYHbIE YePThI B CIIOKEHUH apUIHBIX PACTUTEIbHBIX COOOILECTB.

Bo3pacT npencraBurelieii cemeiictBa Chenopodiaceae n HekoTopble dTanbl pa3BUTHS
naJjieogqiop apuaHbIxX paiioHoB EBpazuu

Ha npeBnocth Bcero cemeiictBa Chenopodiaceae Vent. ykazpiBan eme M.M. Unbun (1937),
JaTUPysl €ro BO3HUKHOBCHHE BEPXHUM MeJIOM. HaxXoJku TBUIBLIEI MPEICTaBUTENCH CEMEHCTBa,
OLICHEHHBIC BEPXHEMEJIOBBIM—HIKHETPETHYHBIM BO3PACTOM, TOATBEPXKIAIOT ATO IMPEIINOJIOKCHHIE
(Heklau, 1992). Becbma untepecHs! BoiBoaAbl M.M. @anbkoBuua (1996) u B.B. Anukuna (2002) o
JPEeBHEM TNPOUCXOXKJICHUN MapeBBIX, CACIaHHbIE HA OCHOBE aHaM3a TPO(YUIECKUX CBSI3eH MOJIECH-
yexsnoHocok (Coleophoridae, Lepidoptera) ¢ BUIaMu CeMEHCTBa, BBIPAKAIOUIMXCS B Y3KOU
MUIIEBON CIENHAIN3alid MHOTUX HACEKOMBIX (0JMrodaroB) M HATMYMAU COTPSKEHHOW 3BOIOIHA
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OTIEeNbHBIX HUX mpexactraButeneil. K coxanenuto, Oosiee TOYHO MPOCIEAUTH pPAaHHUE CTaluU
pasButus Chenopodiaceae B HacTosIIee BpeMsi MPEICTABISICTCS 3aTPyIHUTENBHBIM. Bo-TepBBIX,
YCIIOBUSL apUJHOTO KJIMMaTa HE CIOCOOCTBYIOT (DOCCHIIM3ALIMU PACTUTENbHBIX OCTAaTKOB B BUJE
MakpoOOBEKTOB (JINCTHEB WM JAPYTUX KPYIHBIX OpraHOB pacTeHuil). Kpome TOro, mbLIbIEBbIC
3epHa MapeBbIX IO CBOEMY CTPOCHHMIO JO CHUX IOp CUUTAIOTCS JIOCTATOYHO OJHOPOJIHBIMH
(ceponnanbHble, paaualbHO-CUMMETPHUYHBIC, MEJKHE, JuaMeTpoMm 15-35 MKM, HaHMOpaTHHIE;
OoJiee MOAPOOHBIE OMUCAHUSI CM., K TIpuMepy, Y MoHoc30H, 1973), X0Ts B MOC/IEIHUE HECKOJBKO
JeT WCCIENOBAHMS YJIBTPACKYJIBITYPbl U YIBTPACTPYKTYPHI MBUIBIBI MMO3BOJHMIN CHETATh P
BaYKHBIX BBIBOJIOB, KACAIOIIUXCSI HEKOTOPBIX TAKCOHOB CEMEMCTBA KaK B CUCTEMATUYECKOM acIeKTe,
TaKk ¥ B CBET€ M3yYEHHUs HX poilu B cTaHoBleHuM mnaneopnop (Mocskin, [{umbamiok, 2002;
Bbesyceko u ap., 2003; Mocskin, [{umbaimiok, 2004).

[Tpu u3yueHNH apeanoB KPYMHBIX HAJPOJOBBIX TAKCOHOB MOXKHO BBICKA3aTh MPEIINONIOKEHHUE,
9TO HEKOTOpBIe mojaceMericTBa (11/c) Chenopodiaceae (n/c Chenopodioideae, Camphorosmioideae
A.J.Scott, Salicornioideae Ulbr., Suaedoideae Ulbr.) 6onee npesuue, uem n/c Salsoloideae Ulbr.
(Zhu, 1996). UpesBblyailHO OOIIMpHBIE apeajbl, CBSI3aHHBIE C PAa3HBIMU KOHTUHEHTaMH 3€MIIH,
umeroT ponsl Chenopodium L., Atriplex L. (Chenopodoiodeae), Bassia All., Kochia Roth
(Camphorosmioideae), Salicornia L. (Salicornioideae), Suaeda (Suaedoideae) n MHOTHE npyTHE
TaKCOHBI, B TO BpeMsI KaK MOAABIIAOIIee OOIBIINHCTBO MpeAcTaBuTeneil u3 n/c Salsoloideae nmeror
SIBHO €BpA3HMIiCKOe MPOHMCXOkIeHUEe. OTMETHM TakXke TOT (akT, YTO HEKOTOphie MOp(hoJIoTo-
aHaTOMUYecKue Mpu3Haku y Salsoloideae cuuTaroTcsi HSBONMIOLMOHHO Oojiee MPOJBUHYTHIMU
(MCHBIIIEE YHCIIO CIIOCB MEPUKAPIIHS M CIIEPMOJICPMBI, OTCYTCTBHE MUTATCIILHON TKaHW B CEMCHH,
HEKOTOphIE BBICOKOCTICIIMATU3UPOBAHHBIE MPU3HAKU CTPOCHHSI JHCTa M T.A.), U BOIPOC O
JIPEBHOCTH HEKOTOPBIX ‘‘YJIEHUCTHIX~ TIpeACTaBUTENe 3Toro mojcemerictBa (Pecypcsr..., 1984)
emie TpeOyeT CBOEro peueHus.

[Ipexxae 9em TepeldTH K XOPOJOTHYEeCKOMY aHAJIM3y HEKOTOPhIX MapeBbIX, OOpUCyeM B
KpaTKUX 4YepTax TeoJIoro-nmaneo00TaHNYeCKyl0 JETONUCh apuAHbIX Tepputopuii Poccun u
CpeIHea3naTCKUX PecmyOIiK HaunHasI C TPETUIHOTO TE€OXPOHOJIOTHIECKOT0 TIEPHO/IA.

Dransl pa3BUTUs Naneodaop B TPETUYHOM MEpUOe Ha TeppuTopuu Poccuu u cornpenenbHbIX
rocymapctB (B npexaenax OvBiero CCCP) moapo6Ho paccMmotpensl B.U. Bapanoseim (1959). On
yKa3bIBaeT, UTO B BepXHEM d0IieHe (okoso 45 muH. net Hazan) B CeBepHom [Ipuapanbe Hapsgy c
MBUTBIION Me30(HIIbHBIX pacTeHult (Aceraceae, Betulaceae, Euphorbiaceae, Lauraceae, Palmae,
Ulmaceae n npyrux ceMeicTB) HailleHbI MbUIbLIEBBIE 3€pHA, OTHOCUMBIE K POJIaM, TATOTEIOIIUM K
apuaIHBIM U ceMuapuiHbiM peruonam (Haloxylon spp., Calligonum spp.). Bo BTOpo# monoBHHE
onurolneHa (okosno 35 miH. et Ha3azd) kiuMat B CpenHeld A3uu CTaHOBHUTCA 0OoJiee 3aCyIUTHBBIM,
9TO, BEPOSATHO, CIIOCOOCTBOBAIIO TIOCTENICHHOMY pacCeICHHI0 TalopmibHbIX pacteHnii. OmxHAKO, B
1[eJIOM, KJIIMMaT TPETHYHOro mepuoia Obul Oojee BIaKHBIM, B ToM uucie B CpenHeil Azuu, c
npeobagaHueM COOOIIECTB, OTHOCAIIUXCS K JIECHBIM TUMaM pactuteabHocTH (KopoBun, 1934).

Havano pacuBera coBpemennbix rpymnn Chenopodiaceae TPOUCXOOUT, TMO-BUANMOMY, B
BepxHeM MmHuolieHe (okosio 10—15 MiH. IeT Hazaza; HEOTE€HOBBIM TMEPHOa) BMECTE C UCCYIICHHEM
knmumara.  B.W. bapanoB (1959, c¢.334) numer: “CkyaHble  pacTUTENbHBIE  OCTaTKU
(IpeuMyIIeCTBEHHO MBUIBIA W CIOPBI), TaK W JIMUTOJIOTHYECKOE H3yYEeHHE MHO-, TUTHOIICHOBBIX
otnoxkeHuit Ha rore Cubupu, B Kazaxcrane u Cpenneit A3um MOKa3bIBAIOT, YTO KOHTHHEHTAIbHBIN
PEXKHM JUTSI STUX TEPPUTOPUH YCTAHOBHIICS yKE C CEPEIMHBI HEOTeHA, & MOYKET OBITh M paHbIe”.

B 3710i1 cBA3M OTMETUM, YTO KCCIIEIOBaHUS MPOIECCOB apUIU3allMU KIMMaTa Ha TEPPUTOPUHU
COBPEMEHHOW ABCTpaJIM¥ CBUACTEIHCTBYIOT O MHOIICHOBOM BO3HHKHOBCHHHM W JIUBEPTCHIINU
MHOTHUX aBcTpanuiickux TakcoHoB (Shepherd et al., 2004; Kadereit et al., 2005). [IpumeuarensHo,
9TO K 3TOMY K€ BPEMEHHU 3HAYMTEIHHO yYBEIIMYUBACTCS MPOIICHT I[BETKOBBIX PACTEHUH, NMEIOIUX
oco0bIit, C4— Tun poTocuuTeTHUeckoro Mmertabonusma (Kosanes, 2000). OH u3BecTeH ceituac cpenu
MHOTHUX TPYyHI MarHoiuo(uTOB, B YaCTHOCTH, Yy MHOTHUX MapeBbIX, MPEUMYIIECTBEHHO
npencrasuteneit n/c Camphorosmioideae A.J. Scott, Salicornioideae Ulbr., Suaedoideae Ulbr. u
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Salsoloideae Ulbr. (Winter, 1981; I'amaneii, Boznecenckas, 1986; 'amaneit u ap., 1992).

B mIMoneHOBBIX OTIOXKEHHUSAX CTENMHBIX pailonHoB Bocrounoit EBpomsl (a Takke u3 doccunmii
0ojee TMO3IHUX OIMOX) HAWIEHBI CeMEHa TpeACTaBUTeNell HEKOTOPBIX POJOB MapeBBbIX
(Uckomaemsie..., 2005). JlobGaBuMm, dYTO  OOHApy>KEHHBIE CEMEHa, TMPUHAJICKAIINE
MpeuMyIIecTBEHHO pojaM u3 1/c Chenopodioideae, HETUIOXO COXPAHWINCH OJIaromapsi MOIIHOM
cnepmozaepMe (tommuHOW 30-120 MKM), CBONCTBEHHON NOJABISAIONIEMY 4YHMCIY pOJIOB 3TOIO
noaceMeiicTBa. OJTHAKO TaKhe HaXOAKH, HECMOTPS Ha OOJIBIIYI0 HAYYHYIO 3HAUUMOCTb, BCE K€ HE
MO3BOJISIIOT OLIEHUTH CTENEHb yYacTHUs MapeBBIX B CIOKEHUHU MNaneo(iop, MOCKOJIBKY MOKPOBBI
IJIOJIOB U CEMSIH MHOTHX IpeICTaBUTENeH MeHee MOIIHBbIe U ObICTpO pasnaraiorcs. Beneactsue
9TOr0  OCTAaTKM MEpUKapnus WM  CIEepMOAEpMbl  MOUYTH Bcex Salsoloideae  Ulbr.,
Camphorosmioideae A.J.Scott wnu HEKOTOPBIX Salicornioideae Ulbr. ena nu MOTYT OBITh HalICHBI
cpenu (QOCCUIMiA, YTO CYIIECTBEHHO YCIIOKHSET M3y4YEeHHE TeHe3Hca M PacCeleHHUs] HEKOTOPBIX
00BEMHBIX M TAKCOHOMHYECKH Pa3HOOOPa3HBIX POIOB, K ipumepy Salsola L. (bouanues, 1969) win
Climacoptera Botsch. (Ilparos, 1986).

B dgerBepTuunblii mepriox B EBpasum HEOJHOKPATHO MPOUCXOAWIH TIISAIUAIBHBIE TPOIECCHI,
TOBIMSBIINE B OCHOBHOM Ha Tepputopun ceBepree 48° mupoTsl. PaBHHHHBIC pervoHs! JIpeBHEro
Cpenu3zeMHOMOpBS, TJie pa3BUBAINCh MHOTHE COBPEMEHHBIE TPYIIbI cemeiictBa Chenopodiaceae,
OCTaJINCh MPAKTUYECKH HE3aTPOHYTHIMU oJieieHeHneM. DopMUpoBaHUe COBPEMEHHOTO0 penbeda, B
TOM 4YHCJIe KpyNHEHIux necyaHblx MaccuBoB (bbikoB, 1979), a Takxke caMOOBITHOH (uopbl U
(ayHBl 3TOr0 peruoHa MPOXOIUIIO, MO-BUAMNMOMY, HENPEPBHIBHO B YCIOBHSIX MPOAOJKABIIEHCS
apuIM3alnuy KiIuMara W mocreneHHoro orcryruieHus Terwca (Hukonbckwii, 1947; Cadponosa,
1996). K nHauamy 3TOro reoXpOHOJIOTHYECKOTr0 MepHoJa OTHOCUTCS BOSHHUKHOBEHHE COBPEMEHHOMN
pacTUTENBHOCTH ApeBHEapaibckoi Teppack! (Jumeesa, 1995). OnHako ¥ B mepUriIsIIuaIbHON 30HE
oOHapy»XeHbl THUIBIIEBBIC 3€pPHAa MAapeBbIX, MPUYEM OTH HAXOAKH CBS3aHbl C COBEPIICHHO
pa3nuuHbIMU MecTooOuTaHusIMu (MoHoc30H, 1985).

Haubonee 6orara npencrasurensmu Chenopodiaceae WUpano-Typanckas obnacts [[peBHero
CpenuzemHoMopbst (B monumanuu A.JL Taxtamksna (1978), oxBarbiBaroliasi TEPPUTOPHIO OT
Kacnuiickoro Mops Ha 3amnaze 10 mycToiHb LleHTpansHolt Azun. OCHOBHOE pa3HOOOpa3re TaKCOHOB
HaOmomaercs B mycteiHsax Cpenneit u [lepennert Asum (poasl Girgensohnia Bunge, Horaninowia
Fisch. et C.A. Mey., Anthochlamys Fenzl, Alexandra Bunge, Physandra Botsch., Climacoptera
Botsch. u np., psa BHYTPUPOAOBBIX Kareropuil Salsola L., Suaeda Forsk., Chenopodium L.).
CnpaBennmuBo MHenue B.J. I'py6oBa (1966) o ToMm, 4TO YHCIO BHJIOB, MUMEIOLIMX TEHE3HUC B
apuaHbIX paiioHax Kurtas m MOHrommu, cCpaBHHTEIBHO HEBEIUKO M B NPOLEHTHOM OTHOIICHHUU
3HAYUTENIBHO YCTYMaeT TAKCOHAM TYPaHCKOTO IIPOUCXOKICHUS.

KpnTepuu BBIABJICHUSA IIEPBUYHBIX HCHTPOB (l)OpMHpOBaHI/Iﬂ TAKCOHOB

Jlnst psiga 0030pHBIX AHAJIMTUYCCKHX WM CHUCTEMAaTHYECKUX PabOT OTHECEHHWE TAKCOHOB K
anementaM wiu  [IpeBHero CpenmsemHOMOpbs, win MpaHo-Typana BOBce HEIOCTaTOYHO.
BenenctBue 3toro oOcrosiTesbcTBa 0OJiCE TOYHOE BBISBICHHE LEHTPOB (OPMHPOBAHUS TPYIII
pacTeHHIA, IMCIOIINX B HACTOSIIEE BpeMs OOIIMPHYIO 00JIaCTh PACIIPOCTPAHCHHS, TIPEICTABISICTCS
KpaifHe aKkTyallbHOW 3ajiauei, Ui peIIeHHs] KOTOPO BaXCH CPaBHHUTENBHBIA aHAIU3 Mopdosoro-
AHATOMUYECKUX TIPU3HAKOB. B CBOIO odYepesnnh, XOPOJIOTHYECKHE BBIBOABI MOTYT JaTh IICHHBIC
MPEJCTABICHUS O BHIPAOOTKE MOPQOJOTHUECKUX THUIIOB WU OIPEICICHHOTO CIEIU(PHUECKOTO
KOMIDICKCA MPU3HAKOB PaCTCHHH.

[Ipu BBISBICHHHM TEPBUYHBIX IEHTPOB (OPMHUPOBAHUS TAKCOHOB (K TPUMEPY, CEKIMHA WIH
MOJIPOIOB KaKOTO-TM00 poja) MepBOHAYAIBHO CJIEIyeT OLEHUTh COBPEMEHHBIC TPAHUIIBI apeana
COCTABJISIOLINX UX BUOB U BBIJCIUTH U3 OOIICH 00JaCTH paclipOCTpaHEHUs KOHKPETHOT'O BUIA €ro
nepeuunwii apean. Iloxg nepsuunviv apeanom euoa, cornacno A.U. TonmaueBy (1974), cnemyet
MOHUMaTh MPOCTPAHCTBO, K KOTOPOMY TIPUYPOYCHBI HBOJIOIMOHHBIC MPEOOpPa3OBaHHMS,
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3aBepILAIONIMECS CTAHOBJIEHUEM JaHHOTO BuUjaa. s BBIAEICHHMS STOW TEPPUTOPUM B Ipenene
o0Imiero apeaia HCIOJNb30BATUCH Tpu TIiMaBHbIX Kpurepus (Cyxopykos, 2002), mo3BOJISIONIMX
OTHECTH BUJ K ITOHATUIO ayTOXTOHHBIN WU aJUIOXTOHHBIM!

* CTENEHb y4YacTHs BHJA B CIOKEHHU eCmecmEeHHbIX PACTUTENbHBIX COOOILECTB B Ipeenax
pa3NUYHBIX IPUPOJHBIX 30H U 4aCTOTA €r0 BCTPEYAEMOCTH B KaXJIOW U3 HUX;

* CTENEHb CEJIEKTUBHOCTH 3aHMMAEMbIX BHJIOM 3KOTOIIOB B IIPE/IEIaX BCETO €ro apeaa;

* u3y4eHue (peHoTuIa BI1a U CUCTEMAaTUUECKN OJIM3KUX TAKCOHOB.

JIist OLIEHKHU MEPBBIX JBYX KPUTEPHUEB MEPBOCTEIIEHHOE 3HAYCHHUE MTPUOOPETatoT HAOIIOACHUS B
npupoje. PaccMoTpeHune Bcex Tpex KpUTepUeB B COBOKYITHOCTH JJaeT MIPEJICTABICHUE O nepE8UUHOM,
HO HE yeHomuyeckom apeajie TaKcOHa. B 3TOM OTHOIIEHMM IOKa3aTeIbHO IOBEJCHUE
I0)KHOeBponeiickoro Buma Atriplex patula L. (ieGensl pacKUAMCTON), LEHOTHYECKUN apean
KOTOPOI'0 PAcIONIO’KEH B IpeJiesiax BTOPUYHOIO apeajla — HEMOpaJIbHOM 30HBI EBpombI, X0Ts ero
sKoTonuyeckas akTuBHOCTh (1o b.A. FOpueBy, 1982) Hepenko Habm0gaeTCsl M B CTENHBIX pailoHaX
esporerickon Poccun.

3aHMMasicCb B paMKaxX JUCCEpTAalMd CHCTEMAaTUKOM U paclpoCTpaHEHHEM BHJAOB pojJa
Atriplex L. (n/c Chenopodioideae) B Poccun u conpeaenbHbix rocyaapcrsax (Cyxopykos, 2003),
aBTOp IpOaHAJIM3UPOBAJ INEPBUUYHBIE apeanbl I'PyHI poAa M BBIABWI Pl KOPPENIALUA MEXKIY
XapaKTepOM UX 3aJI0’KEHHSI U KOMIUIEKCOM OIPEIEICHHBIX MOP(OIO0ro-aHaTOMUYECKHUX PU3HAKOB.
Huxe nanbel xoposjormueckue pa3zpaOOTKu aBTOpa, MPEUMMYLIECTBEHHO Ha OCHOBE HW3Yy4EHHUS
apeasioB eBpasHiiCKUX rpynn pona Atriplex L.

Bo3pacT u rene3uc eBpa3smHiicKmx TakcoHOB pona Atriplex (siedema)

JIpeBHOCTh aHLECTpalIbHBIX Ipynn poaa Atriplex s.l. (incl. Obione Gaertn., Halimione Aellen)
KOCBEHHO TOATBEPXKIAETCA XOPOJIOTMYECKUM METOJIOM HuccienoBanud. IlpencraBurenu pona
pacrpocTpaHeHbl Ha BCEX KOHTHMHEHTaX (KpoMe AHTApKTUAbI), NPUYEM KaXKIbli MaTepuK
XapaKTepu3yeTcs CIEMU(PUYHBIM BHIOBHIM COCTaBOM (€CIM HE CUMTaThb HECKOJNBKHX BHJIOB,
nponukimux u3 [lepenneit Asum B CeBepHyto AQpuky, a Takke CIyyaeB HENpeAHaMEpEeHHOIo
TPAHCKOHTUHEHTAJILHOTO 3aHOCA B MOCJEIHEE CTOJIETHE WM AUYaHHUsI HEKOTOPHIX MHTPOIYLIEHTOB
3a mpeJieslaMi eCTECTBEHHOTO apeana).

[Iporniecc popmupoBaHus MPeaKOBON TPYIIILI poaa Atriplex MOXET ObITh JaTUPOBAH BEPXHUM
MenoMm, T.e. 6onee 80 MIIH. IeT Ha3aJ, BO BpeMeHa CyIIEeCTBOBAaHUA eAnHoro Martepuka Ilanreu, n
CBS3aH C PAGHUHHLIMU TEPPUTOPHUIMH, XapaKTEPU30BABIIMMUCA APUIHBIMU KIMMATHUYECKUMU
ycioBusMU. OTMEUEHO, YTO YK€ B MEJIOBOM IIEPUOJE CYILIECTBOBAJIM YYAaCTKH CYyIIH C
BBIPQ)KEHHBIM KCEpPOTEpMHBIM peskumoM (Bynbd, 1944; Wnbun, 1947; Meiien, 1987). K gncny
TaKUX B LEJIOM HEOJAronpUsATHBIX YCIOBUH OOUTAHUS MOXHO OTHECTH CHJIBHYIO HHCOJISLMIO,
MUHUMAaJIbHYIO BJIQXKHOCTh BO3/1yXa, HE3HAUUTEIBHOE KOJIMYECTBO OCAJIKOB, 3aCOJIEHUE CcyOcTpaTa.
OO0 wuW3Ha4YambHO HKCTPEMANIbHBIX TMPHUPOAHBIX (aKTOpax CBUAETEIBCTBYIOT MOpP(OJIOro-
AHATOMUYECKUE M DKOJOTMYECKHE OCOOEHHOCTH MO KpaiHel Mmepe OOJBIIMHCTBA €BPa3HHUCKHUX
TaKCOHOB (TeTepocnepMusl, CKIEpU(UIMPOBAHHOCTD NPUIBETHUYKOB, KpaHIIEBasi CTPYKTypa JIUCTA
n Cg—tun QOTOCUHTETUYECKOTO METa0Ooau3Ma, OOWIBHOE KOJUYECTBO COJIEBBIBOIAIINX H
OIHOBPEMEHHO CHIKAIOIUX BIMSHHUE COJIHEYHOM paJualuy Iy3bIPEBUAHBIX  BOJIOCKOB,
aHeMOWINs, aHEMOXOPHBIH CIOCOO pPacHpOCTPaHEHHUsS AMACIOpP), a TAKKE SBHOE TATOTCHHE
TPAKTHYECKH BCEX PELEHTHBIX TPYII POIA K APHIHBIM U CEMHAPHIHBIM PErHOHAM 3eMTH .

[IpencraBisieTcst BEPOSITHBIM, YTO OJHUMHU W3 MEPBUYHBIX IKOTONOB MPENKOBBIX I'PyHN poja
MOINIM OBITh CYHpPAIUTOpPAJIbHBIE MOJOCHI MOpEHl M OKEaHOB C pa3peKEHHBIM PaCTUTEIbHBIM

1
HmenHo COBOKYITHOCTb CHGI_[I/I(I)I/I‘ICCKI/IX MMPU3HAKOB [Oa€T OCHOBAHUC MJISI TaKOro MPCAINOJIOXCHUS.

Kaxnmprii kputepwii, pacCMOTPEHHBIH B OTHCIBLHOCTH, YMEHBIIMI OBl JOCTOBEPHOCTh THIOTE3BI, B
3aBHCHMOCTH OT "Beca" KakAoro u3 mpusHakoB. [laxxe ¢opmupoBanue Cy-THa MeTaboOIM3Ma MHOTJA HE
CBSI3BIBAIOT C HKOJIOTO-TeorpadMueCKUMU XapakTepucTukaMu TakcoHoB (TumonuH, O3eposa, 2002).
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MOKpoBOM. CTOpPOHHUKOM JIMTOPAJBHOTO TPOUCXOXKJIEHUS psAga Tpynm cemeicTBa Obul
MM. Uneun (1947). Drta rumote3a NpEACTABIACTCS BeChbMa MPaBIONOJOOHON HCXOIs U3
(bakynpTaTUBHOI!) BCTpEUaEMOCTH MHOTHX IIHPOKO PacCHpOCTpaHEHHBIX BHIOB (A. tatarica L.,
A. patula L., A. pedunculata L. n np.) Ha TpUOPEKHBIX Y4acCTKaX MOpPEH M T'eHEe3Uca HEKOTOPBIX
0oJjiee MOJIOJIBIX TaKCOHOB MMEHHO Ha MPUMOPCKHUX Tepputopusx (A. fominii lljin, A. pratovii
Sukhor., A. littoralis L., A. calotheca (Rafn) Fries, A. nudicaulis Bogusl., A. praecox Huelph. v np.).
Crnenyet, 0lHaKO, OTMETUTh, YTO 3aCEJICHUE PACTCHUSIMH JINTOPAIBHBIX MOJIOC MOpEN U OKEaHOB
MOJKET ObITh BTOPHUYHBIM SBIICHHEM, K IpuMepy, uuBazus 4. patens (Litv.) Iljin na TuxookeaHckoe
nobepexbe yMEpeHHbIX paiioHoB JlanbHero BocToka (BTOPUYHOCTH ATOTO SIBICHUS OCHOBBIBACTCS
Ha  KapIOJNIOTWYECKUX TpU3HAKAX) WM TNPOHUKHOBeHHE A. sphaeromorpha Iljin  Ha
OCBOOOKIAIOIIYIOCS BCIIEACTBHE PETPECCHH MOPCKHX TIpOocTpaHcTB cymry (["ammesa, 1984).

Haubonee npeBHHE — MOTYKYCTapHUYKOBBIE MPEICTABUTENN. B MONB3y 3TOr0 MpeArnoaoKeHus
yKa3bIBAa€T, B YaCTHOCTH, NMPeoOaJlanue Ha IPYrHX KOHTHHEHTaX BHIIOB MMEHHO C 3TOW (hopmoi
pocta. IlonmyKkycTapHHYKOBBIE €Bpa3uiCKUE BHUABI MOP(HOIOTHYECKH OOBIYHO MajoBapuaOeNbHBI,
MHOTHE W3 HUX MMPOHU3PACTAIOT HA JTUTOPAIBHBIX monocax (cM.: Boulos et al., 1991). HecomMmHeHHBIi
WHTEpEC TMPEACTaBISAIOT apeainbl TaKuX TaloQWIbHBIX BHIOB, Kak A.cana C.A. Mey. u
A. verrucifera M.Bieb., CBUIETENbCTBYIOIIME O CTAHOBICHHMH JSTHUX TAaKCOHOB 3aJ0JT0 JIO
3aBepUICHHs aJbIIHMIICKOTO OpOTreHe3a B KOHIIE TPETUYHOTO mepuoa (0Koyio 4 MIIH. JeT Ha3amd), He
JAaBIINX HUKAKUX HOBBIX (OopM B yCIOBHSAX TOpHBIX cucteM KaBkaza u Tsasp-lUlans u
MIPOU3PACTAIOIINX TaM OOJIBIIEH YaCThIO IO COIOHYAKOBHIM PaBHUHAM B HUKHEM IIOSICE.

[lonyyeHHblE aBTOPOM pE3yJbTaTbl aHaJIM3a XOPOJIOTWYECKOTO paclpeAeseHus] Ipymn
JIOTIOJIHAIOT CHUCTEMaTHYeCKHE BBIBOJBI, C MPHUMEHEHHEM MOpP(}OIOro-aHaTOMUYECKOT0 MeToj1a
uccnenoBanus (CyxopykoB, 1999 6). Tak, nepBuuHblii apean cexkuuu Teutliopsis Dumort. —
I0’)KHOCTETIHbIE PETHOHBl A3uH, KpalHero oro-socroka EBpombsl (puc. 1), u, kpome TOrO,
BTOPUYHBIC IIEHTPHI Pa3HOOOpasWsi HAOIIOJAIOTCI B yYMEPEHHBIX paiioHax JlampHero Bocroka,
Tuxookeanckoro mnobepexbss CeepHoit Amepuku, B 3anagHoil u CesepHoit Espome (1o
cymnpanuropaisiM). M3 o0miero yncia BUAOB CEKIUH JIUIIb HEKOTOPBIE MPOSBISIIOT TCHICHIUIO K
pacmupeHuo o0JacTu pacmpocTpaHeHus. B HanOombleil cremneHu 3TO KOCHYNOCh A. patula L.,
A. prostrata Boucher ex DC., A. oblongifolia Waldst. et Kit., A. laevis C.A. Mey., A. patens (Litv.)
1ljin, A. micrantha C.A. Mey.

Puc. 1. Ilepsuunsrii apean cexuun 7eutliopsis pona Atriplex (1) co BTOpUYHBIMU LIEHTPaMU Pa3zHOOOpa3us
Ha bantuiickom, CeBeprom Mopsix u Ha Jlanpaem Boctoke. Fig. 1. Initial range (steppe and semideserts,
principally) of Atriplex (1) sect. Teutliopsis with secondary centers of diversity in the Baltic, North Sea and
Far East.
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Bonee npeBunmMu B cexiu Teutliopsis aBTOp CYUTAET BUJIBI C IIUPOKUM apeanoM (4. micrantha
C.A. Mey., A. prostrata Boucher ex DC. u 1p.), HEKOTOpbIE W3 KOTOPBIX Jaldd B YETBEPTHUUHBIN
nepuost psia OIU3KOPOACTBEHHBIX M MOP(OJIOTHUECKH HE BCET/Ia YeTKO OTIPAaHMYEHHBIX TAKCOHOB.
AH1eCcTpanbHbIE IPYMIbI, OT KOTOPBIX IPOU30LLIN COBPEMEHHbIE BUABI ceKuuu Teutliopsis, Mornn
MIPOU3PACTATh KaK MO CYNPaTUTOPAJIiM CEBEpHOI0, 3alaJIHOTO0 U BOCTOYHOT'O Y4acTKoB Teruca, Tak
U B pa3peKEHHbIX PACTUTENBHBIX COOOIIECTBAX, C(HOPMUPOBAHHBIX HAa PABHMHHBIX 3aCOJICHHBIX
HKOTOMAX C BBHICOKMM YPOBHEM TPYHTOBBIX BOJ (Hampumep, MOWMEHHBIE JIyra) Ha HEKOTOPOM
ynaneHuu ot Teruca B yCIOBHSAX CEMHAPUIHOTO KOHTMHEHTAIBHOIO KiIMMaTa. Takue ycioBus, B
LIEJIOM He 3KCTpeMasbHbIE, CIIOCOOCTBOBANIM 3aKPEIUICHUIO MEHEe KCepO(UIbHBIX YePT B CTPOCHUU
pacTeHuii, 4TO MOATBEPKAACTCS XapaKTepOM TIEPBUYHOTO apeaja CeKIUH.

HauOonee MOIOABIME MOXKHO CUMTATh OOJIMTATHO JIMTOPAJIbHbIE 3al1aJHOEBPONECHCKIE BUIBI U3
poactBa A. prostrata (A. glabriuscula Edmondst., A. longipes Drej., A. praecox Huelph., A. gmelinii
C.A. Mey., A. subcordata Kitag.). BO3HUKHOBEHHE CEBEPHBIX EBPOMEUCKUX JIMTOPAJIbHBIX BHJIOB
natupyercs 5—8 ThIcsi JIET Haszajd, Ioclie MocieqHero Bamnalickoro osieieHeHHs, BMECTE C
HayaBUIMMCS MPOLIECCOM CTaHOBJEHUS COBPEMEHHOM CTPYKTYypbl OopeanbHoi (iaopsl (L[Benes,
2000), u oxoHuaTenbHOE (OpMUPOBAHHE MOP(OIOrHUECKUX MPU3HAKOB MHOTHX JIMTOPAIbHBIX
eBporneickux BuAoB (Hampumep A. longipes, A. glabriuscula) 10 cux mop He 3aKOHYEHO, C YeM
MOXET OBITh CBsI3aHO oOOpazoBaHue rUOPUAOB Mexay Humu (A. glabriuscula x A. longipes;
A. glabriuscula x A. prostrata; A. longipes x A. praecox; A. longipes x A. calotheca u nap. —
Gustafsson, 1976; Garve, 1982; Basset et al., 1983; Taschereau, 1986; Gustafsson et al., 2001).
MeHee akTUBHO B UETBEPTUYHOM I1E€PUO/IE€ IPOUCXOIIII T€HE3UC TAKCOHOB U3 cekumu Teutliopsis BO
BHYTPHUKOHTUHEHTAIBHBIX pailoHax Asum. M3 Oojiee MOJOIBIX BUAOB 31ECH CIEAYET OTMETHTH
npuapanbckuil dHIAeMUK A. iljinii Aellen. Vntepecen ¢akT OTCYyTCTBHS HOBOOOpPa3OBaHMII B
YCIIOBHSX TOPHOTO TIOsICA.

Becema mpoOnemMHBI BONpPOCHI NMPOHUKHOBEHUsS MpeiacTaBuTened cexkuuu Teutliopsis Ha
mutopanu bantuiickoro, CeBepHoro, OxXoTckoro, SIMOHCKOro Mopel U JajabHEMIIero NpoTeKaHus
TaM (opMO0Opa30BaATENbHBIX MPOLECCOB. MUrpaluio BUIOB K CEBEPY CIEAYET CBs3aTh, BUAUMO, C
OPHHTO- ¥  THIPOXOPHBIM  pAacIIMPEHHEM  apeajioB  HEKOTOPBIX  MPEICTaBHTENEH
(4. intracontinentalis Sukhor. nom. provis., A. prostrata Boucher ex DC. 1 HEKOTOpPBIX IPYTHX),
MPOUCXOAAIINM Takke B HacTosimee Bpems (CyxopykoB, 1999a) u nmocnemayronmm oOpa3oBaHHEM
rMOpPUIOTeHHBIX (M OTYACTU CTAOMIM3MPOBABILUXCS) TAKCOHOB B HOBBIX T€OMOP(OIOrHYECKUX U
kiuMarnueckux ycioBusx (ITomos, 1963).

TUNUYHO I0KHOCTEMHBIMU DIIEMEHTAMH SIBJSIOTCS Takke A. fera (L.) Bunge (sect. Durae
Sukhor. nom. provis.?), A. verrucifera M.Bieb. (sect. Halimus S.F. Gray) u A. pedunculata L. (sect.
Pedicellatae Sukhor. nom. provis.), mocneiHUN TaKCOH BCTpEYaeTCs TaKXKe Ha JIMTOPAIbHBIX
nonocax 3amagHoi u Cpenneit EBporsl, 1€, M0-BUAMMOMY, PACTIONI0KEH €r0 BTOPUYHBIHN apeal.

IlepBuunble apeansl cekumil Sclerocalymma Asch. w Psammophila Sukhor. nom. provis.
3aHUMAIOT Oojiee FOXKHBIE, ITyCTBIHHBIE pPETHOHBI (TOKHBIE TMycThiHM) HMpano-TypaHckoin
¢dnopucTueckoil 006iacTH, NPUYEM MEPBUYHBIMH 3KOTONAMHU JIBYX COCTABJISIIOIIUX CEKLHUIO
Psammophila sunos — A. dimorphostegia Kar. et Kir. n A. ornata lljin — SBASIOTCA TIECHaHbBIC
IIyCTBIHU.

W3 tpex Bunos cekuuu Obione (Gaertn.) C.A. Mey. nBa Onu3kux TakcoHa — A. sibirica L. n
A. centralasiatica Iljin — UMEIOT NMPOUCXOXKIEHUE, CBA3aHHOE C MyCThIHAMU LleHTpanbHON A3zum.
JInwib A. belangeri Mog. xapaktepusyertcs 6onee 3anaanbiM Tunom apeana (Typan) u BcTpeuaercs

? BanugHoe Ha3BaHHE JTMX IPYIN POJA, OTMEUCHHBIX B CTAThe KAK NOM. provis. (nomen provisorum),
JOJDKHO OBITH OIyONMKOBaHO B 0030pHOM cTatbe [Suchorukow A.P. Zur Systematik und Chorologie der
Atriplex—Arten (Chenopodiaceae) in Russland und benachbarten Staaten], cnanHoii B medats emie B 2002 1. B
“Annalen des Naturhistorischen Museums in Wien”, HO, K COXAJCHHUIO, O CHUX IOpP OKOHYATEIHHO HE
OTpEeJaKTHPOBAHHON HM3JaTereM HECMOTPSI Ha MOJIOKUTEIBHYIO PELIEH3HIO.

APUJIHBIE SKOCUCTEMBI, 2007, Tom 13, Ne 32



XOPOJIOTUYECKWI METO/I B PELLIEHUU ITPOBJIEM ®UJIOTEHE3A 25

Yalie B COCTABE TyTailHON pacTUTEIbLHOCTH.

[lepenneazuaTckoe MPOUCXOKACHNE UMEIOT BUABI cekuuu Stylosa Aellen v monpona Pterotheca
nom. provis. (A. moneta Bunge, A. flabellum Bunge)

M3 Bcex eBpa3sMiiCKUX TAaKCOHOB pojia HaMOOJBIIUI pacluBeT B MHOICH—IUIMOLIEHE 3aTPOHYII
cekuuio Sclerocalymma Asch. Ee mnepBuuHbBIA apean chOpMHpPOBaH B Tpeaesiax IyCTHIHHBIX
paBHUHHBIX peruoHoB Aszun (puc. 2). Cynsd mo apeaJlorMYecKuM JaHHBIM M Te0JIOTMYECKOU
ucropuu Apano-Kacnuiickoro Mopsi, mo3IHEIIMOLICHOBBIN WJIM TUIEUCTOLIEHOBBINA BO3PacT UMEIOT
paBHUHHBIC TpenacTaButenu A.sphaeromorpha lIljin m A. pungens Trautv. OdYeHb MOJOIBIMH,
BO3HUKIIMMHU YK€ B UETBEPTHUYHOM TEpPUOJIEe MPEACTABISAIOTCS OOJUTraTHO Opeo]UIbHBIC
SHJIEMUYHbIe TaKCOHBI A. pamirica Ilijn, A. schugnanica Iljin, A. altaica Sukhor., A. megalotheca
Popov, A. tianschanica Pratov, copMupoBaBIIHecs: YK€ B TOPHBIX YCIOBHSAX TOCIE 3aBEPIICHUS
aNnbIUICKOr0 oporeHe3a B ueTBepTUuHOM mnepuoae (bemoycos, 1962), BeposiTHO, U3 NEpUBATOB
MIPEKOBBIX PaBHUHHBIX (opM A. fatarica L. IaTepecHo, uTo 00pa3oBaHUE TAKUX OYCHH OJM3KUX
JOpyr JApYyTy aijionaTpUuecKuX BHIOB, Kak A. altaica w A. pamirica TpOUCXOAWIO, TO BCEH
BeposITHOCTH, moJiMTomHO (Suchorukow, 2000). Cxoxast cuTyarusi XapakTepHa Jiuisl apsl 4. rosea
L. — A. sphaeromorpha Iljin.

Puc. 2. [lepBuunsiii apean cexuuu Sclerocalymma pona Atriplex (1). Fig. 2. Initial range of Atriplex
sect. Sclerocalymma (1).

CBoeoOpa3Hbl TOpHbIE CHUMIIATpUYECKUE TakCOHbl A. megalotheca Popov w A. tianschanica
Pratov. Hanuuue odeHb IIMHHON Cy)XEHHOM dYacTu (“‘HOKKHM’) THPULIBETHUYKOB, SIBISIOLICHCS
pe3yJbTaTOM  CpacTaHUsl  YEpeIIKOB  ATUX  JIMCTOBUAHBIX  00pa3oBaHUM, MoOrjo  Obl
CBHU/IETEIILCTBOBATH O MPUMUTHUBHOCTH 3THX TaKCOHOB. OHAKO “HOXKKA” TAaKUX OKPY KAIOIIUX TUIOJ
(bonnapHbIX CTPYKTYp SIBIISETCS, BUAUMO, AaTaBU3MOM.

N3 Bcex BumoB cexuuu Sclerocalymma Asch. 3amnagHOCpEeIU3eMHOMOPCKOE MPOUCXOXKICHUE
umeer b 4. laciniata L., 0TKy1a oHa MUTrpupoBaia B 3anaaHyio EBpomy.

I'ene3uc BUIOB TUMOBOM cekuuu pona (sect. Atriplex) cBsi3aH ¢ CEMUApPHUIHBIMH palioHaAMU
EBpasuu (puc. 3). He coBcem sicHa o0nacth dopmupoBanus A. hortensis L., HO, TO-BUAUMOMY, HET
MPUYMH CUWTATh OTOT BUJ wWHAOCTaHCKMM win ruManaiickum (Ulbrich, 1934), rme oH
kynbtuBupoBaics (Hooker, 1890). Ckopee Bcero, 3To 10’KHOEBPONEHCKUI TaKCOH, MPHYPOYECHHBIN
K Oonee rymMuaHOMY Kiumarty, uyeM A. sagittata Borkh. n A. aucheri Mog. B mocnennee Bpems
JPEBHOCTh M OTHOCUTENbHAs NPUMHUTUBHOCTh BUAOB THUMOBOW cexuun (Mensenesa, 1991),
MMEIOIINX [BETKU KaK C MPUIBETHHYKAMH, TaK M TOJIBKO C OKOJIOIBETHUKOM (UTO COJIMKAET X C
Bugamu poga Chenopodium L.), ocnapuBaercsa (Schwarz, 2003), 4to, mo-BUAUMOMY, HE JTUIICHO
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OCHOBaHMM.

OtmetnMm Takxke, uTo A. sagittata Borkh. wn A. aucheri Mog. XapakTepu3yOTCS OTYACTH
MEPEeKPBIBAIONIMMHUCS apeajaMH, OJHAKO HepeuyHble DSKOTONBI 3TUX BHIOB pa3muuHbL Jlis
A. sagittata IepBUYHBIMH MECTOOOUTAHHUSIMHE, COTJIACHO MOUM UCCIICIOBAHUSM, SIBIISFOTCS BIIAYKHBIE
W HE3aCOJICHHBIC YYacTKM Mo OeperaM peKk B FOKHBIX CTEIMsAX, B TO Bpemsl Kak A. aucheri —
W3HAYaJbHO OoJiee TaJo(UIBHBIA BUJA, BCTPEUAIOIIMUCS 10 KpasM COJOHYAKOB, JIPYTUM
coJIecOoIepKaluM CyOcTpaTaM M HMMEIONIUH TEPBUYHYIO 00JacTh (HOPMUPOBAHHUS B CpeAHE- H
NepCAHCA3UATCKUX MY CThIHAX.

Puc. 3. [lepBuunslii apean cekuun Atriplex (1). Fig. 3. Initial range of the sect. Atriplex (1).

CnemyeTr emie pa3 MOAYEPKHYTh, YTO TPOIECCHl (OPMUPOBAHUS TAKCOHOB MPOUCXOIIT,
0€3yCIIOBHO, TETEPOXPOHHO, MIOATOMY B COCTAaB KaKOW-THOO OAHOW T'PYIIIBI PACTCHHI Yallle BCETO
BXOJAT BUABI KaK JPCBHCTO, TaAK U 60.]166 MOJIOAOT'0 BO3pacTa.

Koppeasinust Mop¢010ro-aHaTOMUYeCKUX MPU3HAKOB M XapaKTepa
NMEePBUYHOIO apeajia TAKCOHOB

BrIsiBIIEHHBIE XOPOJIOTHYECKHE OCOOEHHOCTH T'€HEe3uca CEKLMH THIIOBOrO MOAPOAA U MOJIPOAa
Pterotheca poma Atriplex cormacyrTcsi C ONpeAeNeHHBIM KOMIUIEKCOM HUX Mophooro-
AHATOMHUYECKUX MpU3HAKOB. Tak, Oosee 10KHBIN (M0 CpaBHEHUIO ¢ ceKuusIMu 1eutliopsis Dumort.,
Halimus S.F. Gray, Durae Sukhor. nom. provis., Pedicellatae Sukhor. nom. provis.) xapakrep
apeania cexkuuii Sclerocalymma, Psammophila, Obione TunoBoro mnoapoja u noaponaa Pterotheca
Sukhor. nom. provis. cnocoOGcTBOBan (OPMHUPOBAHUIO ‘“FYKCEPO(UIBHBIX” YepT B CTPOCHUHU
pacrenuii. Ha3zoBem crienyromue mnpu3HAKH: (OTOMETPUYHOCTh, WM pEaKIUs pPACTCHHH Ha
CHJIBHYIO MHCOJISILIUIO, OOMJIBHOE OMYLICHUE JUCTHEB My3bIPEBUIHBIMU BOJOCKAMU U BO3MOKHOCTh
WX JIONOJHUTEIIEHOTO 00pa3oBaHUs Ha Oojiee TO3JHUX CTaauAX pPa3BUTHS JHCTheB (Reimann,
1992), cxiepuuuupoBaHHOCTh U OOJbINAs CHASHHOCTh NPUIBETHUYKOB KaK JOMOJHUTEIbHBIN
CTIOCO0 3aIIUTHI TUI0/Ia U COOTBETCTBEHHO CEMEHHU OT HEeOJIaronpHsTHRIX a0MOTHYECKUX (PaKTOPOB,
KOpOHapHasi CTPYKTypa JIUCTa M OOBIMHO CBsA3aHHBIM C Hell C4-Tun (HOTOCHMHTETHUYECKOTO
MeTabonmu3ma. Ha 3aBUCHMOCTD XapakTepa [[IepBUYHOTO]| apeana U TUna MeTabosim3Ma yKa3bIBaId
Takxke, Kk mpumepy, X. Axanu (Akhani et al., 1997) u O.B. Kosazes (2000).

Crnenyer OTMETHTh, 4YTO TIOMCKH ‘“‘Oojiee TMpakTHYHOTO” THMA (HOTOMETPUYHOCTH, T.€.
PacIoyIOKEHUs JIMCTOBBIX IUIACTMHOK KakK IO0J MMHUMAJIbHBIM YTIJIOM K cBetry (sect. Teutliopsis,
Durae, Halimus, Pedicellatae), Tak 1 UX CBOPauYMBAaEMOCTH Ha OPIOIIHYIO CTOPOHY (OCTaJIbHbIE
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CEKI[MM TUIIOBOTO MOJPO/Ia), JUIIEHO cMbIcaa. T (POTOMETPUYHOCTH CBS3aH B MEPBYIO OYEPEb C
XapaKTepOM OITYIICHUS JIUCTHEB Ha MPOTSHKEHUU BCETO BET€TAIMOHHOTO EPUO/Ia.

B3auMocBs3p  MOp(0J0ro-aHaTOMMUYECKOTO M XOPOJOIMYECKOrO0 METOJOB  HCCIEIOBAHUS
MOJATBEPKAACTCS TaKKe Ha TMpPUMEpPEe OJHOIO M3 CIOXKHEHIINX C TaKCOHOMHUYECKOH U
CHCTEeMaTUYECKOM TOYKM 3pEHHsl MpeacraButTenei cemeilictBa — poxa Corispermum L.
PazpaboranHas B HacToslee BpeMs MpeBapuTeIbHas KilaccupuKanus TakcoHoB pona (Mosyakin,
1997), ocHoBaHHasi TOJBKO Ha MOP(POJOTHMUECKHX TMpPHU3HAKAX, TpPeOyeT HOBOM pEBH3UU C
MPUBJICUEHNEM aHATOMMYECKHX JAaHHBIX MO cTpoeHHio mioaoB (Sukhorukov, 2007). Kak nokasaino
He/laBHEE HUCCIIeJOBaHUE, MOPQOTHUIIBI IIOJOB PA3IMYHBIX TPy POAA MOTYT OBITh OJMHAKOBBIMU
(x npumepy, C. filifolium C.A. Mey. ex Becker w C. marschalii Stev., OTHOCUMBIE aBTOPOM
COOTBETCTBEHHO K aHaToOMHuecKuM tunam Nitidum n Marschallii). OnHako, pacnpeseseHue BUI0B
C HCIOJIb30BAaHUEM HOBBIX KapHOJOIMUYECKHX IMPHU3HAKOB (YHCIO CIOEB MEXAaHWYECKOM TKaHU B
CpeaHel yacTy 1io/a, popMa M IUpPHUHA KpPblla Ha TIONMEPEYHbIX cpe3axX, HAIWYHE BOJIOCKOB W/WIIN
Nanwul, BTOPUYHAs YJBTPACKYJbINTypa IOBEPXHOCTH IEpUKApIUsA, XapakTep OTCIOCHHUS U
TOJILIMHA €r0 BHEUIHETO CJI0s1), MO3BOJIMBIIUX OTHECTH Oojee 60 nccieroBaHHBIX TAKCOHOB poja K
13 aHaTOMUYECKUM THIIaM, BO MHOTHMX CIyd4asX MOATBEP)KIAeT UX XOoposiornyeckoe poiactso. K
npumepy, C. aralo-caspicum Iljin, C. laxiflorum  Schrenk, C. caucasicum (Iljin) Iljin,
MPUYKMCICHHBIX aBTOPOM K “Aralo-Caspicum’ aHaTOMUYECKOMY THUIy IUIOJOB, SIBJISIOTCS apajlo-
KacmuiickuMu 3ieMeHTaMu. LleHTpanpHOa3uaTckoe mpoucxoxaenne umerot C. declinatum Steph.
ex lljin, C. bardunovii Popov ex Lomonosova, C. tylocarpum Hance, C.gmelinii Bunge (Tun
Declinatum), Tax xe xak u Bunsl tuna Heptapotamicum (C. heptapotamicum Iljin, C. mongolicum
lljin, C. chinganicum lIljin u ap.; puc. 4). IIpoTspkeHHBIN apean HEKOTOPBIX MpeAcTaBUTENeH poaa
(B wactaoctu, C. declinatum w C. nitidum) sBIsSI€TCSI, HECCOMHEHHO, CJICICTBUEM PACHIUPEHHUS HX
obmactu pacrpocTpaHeHus 3a nocieanue cro jger (Masun, 1928; Cyxopykos, 1999a), a He
pe3yJIbTaTOM MO3aWYHOTO PACIPOCTPAHEHHUsS B Tpejaeiax MX ecrecTBeHHOro apeana (CKBOPIOB,
1973). JIu3blOHKTHBHBIA W, BUANMO, Oojee IpEeBHHUI apean MMEIOT BHUABI THma Macrocarpum
(C. macrocarpum Bunge, C. ochotense Ignatov, C. navicula Mosyakin, C. welshii Mosyakin).
Hecmotps Ha To uTO mpobiema reHe3nca TakCOHOB U3 pozcTBa rpynn “Marschallii” (C. marschallii
Stev., C. intermedium Schweigg., C. algidum lljin, C. crassifolium Turcz. etc.) u “Hyssopifolium”
(C. hyssopifolium L., C.orientale Lam., C. pallasii Stev. etc.) eme TpeOyeT IONOJHUTEILHOIO
MICCIE/IOBAHMS, CIIEAYeT OTMETHTh HX BCTPEYaeMOCThb IOYTH HCKITIOUHTEIBHO ceBepHee 43°
CEBEpHOM MIMPOTHI.

HexoTtopsblie ¢puToneHoTHYECKHE 0COOEHHOCTH MpeACTaBUTe el
cemeiicrea Chenopodiaceae

[IpencraBuTeny ceMEMCTBA UTPAIOT HCKITFOUUTEIIBEHO BAKHYIO POJIb B CIIOKCHHH COBPEMEHHBIX
(UTOLIEHO30B, OCOOEHHO B IOJKHBIX CTEMSX M MyCThIHSX. [Ipu OleHKe cTeneHu ydacTus BUAOB B
o0pa3oBaHWM PACTUTEILHOTO TIOKpPOBa CJCAyeT pa3ndarh JIBE €€ COCTaBISIIONIAE —
MAKCOHOMUYECKYI0 — NpeOCmAagieHHOCmb W YeHomuueckylo  cmenewv  yuyacmus. Ilox
TaKCOHOMHUYECKOM MpPEJICTABICHHOCThIO TOHUMAIOT YHUCJIO TaKCOHOB (pOJAOB WM BHJIOB) B
orpeaeneHHoOM cooOriecTBe. HarmpoTus, 1ieHOTHYECKasi CTENEeHb OLEHUBAET KOJIWYECTBO OCOOEH B
HeM (oY JIAIIMOHHBIN aHAITN3).

VYyacTue MapeBbIX B PACTHUTEIHLHOM MOKPOBE OE37E€CHBIX apUAHBIX TEPPUTOPHI CYIIECTBEHHO
KaK B TAKCOHOMHUYECKOM, TaK U IEHOTHYECKOM TUIaHe. X poiib CTAHOBUTCS OCOOCHHO 3aMETHOM BO
BTOPOIl TIOJIOBMHE BETrEeTAllMOHHOTO MEpPHOJa, KOTJa MHOTHE pAacTeHHs M3 IPYTHX CEeMEHCTB
(Poaceae, Brassicaceae M Jp.) yXe TOJHOCTBIO 3aKOHUWIM CBOM XU3HEHHBIA UK (3PeMephl n
s eMepounipl) UM HaXOASTCS B 3aBEPIIAIONICH CTa Ul OHTOTEHE3a.

B 10KHBIX CTEISIX MPEICTAaBUTEIM MAPEBBIX MPOW3PACTAIOT YaIle BCETO HA MUKPOIIOBBIIIICHUSX
C 3aCOJICHHBIMHU MOYBaMH, B COCTaBe MOJBIHHBIX (Artemisia pauciflora Web., A. lercheana Web.,
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A. santonica L.) popmaruii, AeTaIbHO OMUCAHHBIX Ha MpuMepe J[>KaHBIOEKCKOTO OMOJIOTHYECKOTO
craunonapa (Kameneukas, 1952; TopneeBa, Jlapun, 1965). XapakTepHbIMH 3JI€MEHTaMHU
€CTECTBEHHBIX TaJopWIbHBIX COOOIIeCTB sBIsAOTCS Kochia prostrata (L.) Schrad., (xak
conmomuHant), Camphorosma monspeliaca L., a taxxe Atriplex sphaeromorpha lIljin, Salsola
foliosa (L.) Schrad., S. laricina Pall., Petrosimonia monandra (Pall.) Bunge, P. triandra (Pall.)
Simonk. AutpornoreHHas Tpanchopmaiys OHOTONOB B YCIOBUSX IOKHBIX CTEMEH U MyCThIHb MOXKET
CO3/aBaTh KakK OJarompusTHBIE YCIOBUS [UIsl YBEJIMUYEHHUS UHUCICHHOCTH Oco0ei MHOIMX
OJTHOJIETHUKOB M3 cemeiictBa Chenopodiaceae, Tak U cOCOOCTBOBATH SITUMHHALUHU OT/AEIbHBIX,
MPEUMYIIECTBEHHO CTEHOTOIHBIX, 351eMeHTOB (Cyxopykos, 2005; Onenka...., 2005). BenencrBue
3TOro, mpobiemMa OoOMNbIIeH YA3BUMOCTH MEXIy COOCTBEHHO (IOpol M  ecTeCTBEHHBIMU
coobOmectBamu (Kamennn, 1987) Goitee kacaeTcs GUTOLIEHO30B.

’-‘

YCNOBHbLIE OE03HAYEHWA

B -

Puc. 4. LlenTpsl npoucxoxaenns HeKoTopbix rpynn poga Corispermum: 1 — tun Filifolium; 2 — tumr Aralo-
Caspicum; 3 — tumel Declinatum n Heptapotamicum; 4 — tun Dutreuilii. Fig. 4. Initial ranges of some
groups of the gen. Corispermum: 1 — Filifolium-type; 2 — Aralo-Caspicum-type; 3 — Declinatum- and
Heptapotamicum-types; 4 — Dutreuilii-type.

OdeHb OpUTHMHAIIBHBI PACTUTENBHBIE COOOIIECTBA C Y4YaCTHEM MapeBbIX Ha cOopax U B
COJIOHYAKOBBIX KOTJIOBUHAX. YacTo oHM siBisitoTes “‘crpoutessimu’ dopmaruii (Freitag et al., 2001),
B KOTOPBIX UX y4acTHe KaK B TAKCOHOMHYECKOM, TaK U IIEHOTHYECKOM IIJIaHe OYeHb BelnKo. Kpome
TOTO, paclpe/ie]IiCHue BUJOB B 3aBUCUMOCTH OT BOJHOTO PEKMMa M COJIEBOrO OaraHca COJIOHYAKOB
HEpeIKO HOCHT KOHILIEHTPUUYECKUU XapaKTep, XOPOIIO OMHCAHHBIN Ha MpUMEpe PacTUTEIbHOCTH
OnpToHCKON KOTIIOBUHBI (UnbuH, 1927).

[Tpu ouenke ponu npenacrasuteneit Chenopodiaceae B 60pealbHOI 30HE CleIyeT TOBOPUTH 00
UX [EHOTHYECKOM YyYacTHH, IPEHMYIIECTBEHHO B CIIO)KCHHH BTOPUYHBIX, KakK IPaBHUIIO,
pyZepalbHbIX (HO HE CereTajbHBIX) TPYIIUPOBOK (3aJI€KH, IMyCTHIPH, KEJIE3HBIE JAOPOTH U TIp.).
UYmucno BUIIOB MapeBhIX B TaKMX COOOIIECTBAX OTHOCHUTEIIFHO HEBEIMKO; W3 TaKCOHOB, HamOoiee
4acTO BCTPEYAIOIIMXCS B MOA30HE IIMPOKOIUCTBEHHBIX JiecoB, oTMeTuM Chenopodium album L.
s.l., C. glaucum L., C. rubrum L., Atriplex sagittata Borkh., A. patula L., A. oblongifolia Waldst. et
Kit., A. tatarica L., Kochia scoparia (L.) Schrad. m HexoTopble Opyrue), HEPEOKO co3daBas Ha
pyAepaIbHBIX MECTax ‘“MapeBbIi acCTIeKT .

OtmeTnM emie OAHY (PUTOIEHOTHYECKYI0 OCOOEHHOCTh PACTEHH, MPOSBISIONUIYIOCS B HX
OTIPENICIICHHONW SKOTOMUYECKON NPUYPOYCHHOCTH B PAa3HBIX INPHPOIHBIX 30HAX, Ha MpUMEpe
Chenopodium rubrum L. (bepe3syuxuil u np., 2000). Ecnu B mycTBIHHON 30HE 3TOT BUJ SBISETCA
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TUIIUYHO AJUTIOBHAJILHBIM, TO B MOA30HE JIECOCTENHU (CEBEPHON CTENMHM) OH Yalle BXOAMT B COCTaB
KOPEHHOM PACTUTEIBLHOCTH MOWMEHHBIX 3AaCOJICHHBIX JYTOB Ha CYIVIMHUCTBIX MouYBax. B JjecHou
3o¢ (rme C.rubrum sBISETCA yXe MO0 aIBEHTUBHBIM pacTEHHUEM, JHOO aJlJIOXTOHHBIM
MpeCTaBUTeIeM a0OpUTeHHON GuIophl) d3Ta Maph MPEANOYUTACT BTOPUYHBIC, XOPOIIO
YBJIQKHEHHBIC MECTOOOUTAHHUS (K IPUMEPY, 3aJICHKHBIC 3EMITH ).

Muorue BUIbBl, HE TMPOSBISAIONIME TEHACHIUIO K PACIIMPEHHUIO CBOCH  00JacTu
pacrpocTpaHeHHus, Ha TPaHUIIAX apeayioB 0oJiee M30UpaTeNbHBI 10 OTHOMICHHUIO K cyOcTpary. Tak,
MOYTH BCE MECTOHAXOXaeHus Petrosimonia monandra (Pall.) Bunge wma Krascheninnikovia
ceratoides (L.) Gueldenst. B cTenmHOW 30HE CBSI3aHBI C MEJIOBBIMH W HW3BECTHSKOBBIMU
obOHaxxeHussMH. HekoTopsle apyrue Bunsl (Atriplex patens (Litv.) Iljin, A. laevis C.A. Mey.), umes B
mpejienax ©CTECTBEHHOM O0O0JIaCTH  paclpOCTPAaHEHHUS CXOJHBIC OKOJIOTHYECKHE  YCIOBHS
MpOU3pacTaHusi, 00JaJal0T B YCJIOBUSAX BTOPUYHOTO apeasia CEJIeKTHUBHOCTHIO MO OTHOIICHHUIO K
snaduaecknm pakropam (Cyxopykos, 1998).

TpebyeT nOMONMHUTENHHOTO HCCIENOBAaHUS (DaKT TPAHC3OHAIBHOTO TMEpEeHOca U JaibHEHIei
AKTUBHOCTH TaKCOHOB, MPOSIBJISFOIINANCS B TPOHUKHOBEHUU U PACCEIICHUU PACTCHHI B HECMEKHBIC
C €CTECTBEHHBIM apeasioM MPUPOHBIC 30HBI.

ABTOp BBIpaXaeT riyOokyto OmarogapHocts C.A. bamanauny, H.M. HoBukoBoii
N.H. CadpoHoBoii 3a mojie3HOe 00CYKIeHHE MAaTepUajIoB HACTOSIICH cTaThu. PaboTa BBIMOTHEHA
nipu purancoBoit nognepxkke PODU (mpoextsr NeNe 04—04-49010, 05-04-49107, 05-04—49143).
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APPLICATION OF CHOROLOGICAL METHOD FOR SOLVING THE PROBLEMS OF
PHYLOGENESIS AND SYSTEMATICS (A CASE STUDY OF ARID EURASIAN
CHENOPODIACEAE)
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Russia, 119992 Moscow, Vorobjovy gory 1, korp. 12. E-mail: suchor@mail.ru

An attempt was undertaken to depict a genesis of several Chenopodiaceae taxa, to reveal some
peculiarities of their ranges, to observe a correlation between initial range and development of certain
morphological and anatomical features, and to show the peculiarities of Chenopodiaceae species role in plant
communities in arid regions.

Pollen records evidently show the Upper Cretaceous to Lower Tertiary age of the ancestral groups of
Chenopodiaceae. Analysis of trophic relations of some Lepidoptera with Chenopodiaceae species is an
indirect evidence of family antiquity. This is expressed in strict food specialisation of oligophagous insects
and presence of co-evolution of plants and insects. It was shown by investigations of climatic aridisation in
Australia that the origin and divergence of many taxa is connected in the main with Miocene. Percentage of
flowering plants with C4—photosynthetic pathway known in many groups of Chenopodiaceae sufficiently
increased at that time. Seeds of Chenopodium, Atriplex, etc. species from subfam. Chenopodioideae were
found in Pliocene sediments of steppe regions of Eastern Europe. But this fact does not prove the absence of
species from other subfamilies in palaeofloras of that time, because seeds of former species were well
preserved due to thick spermoderm, which is peculiar for majority of Chenopodioideae and not characteristic
for many taxa from other groups of the family.

It is assumed on the basis of chorological characters of major suprageneric taxa ranges, that species of
several subfamilies (Chenopodioideae, Camphorosmoideae, Salicornioideae, Suaedoideae) are more ancient
than taxa from Salsoloideae. This assumption is confirmed by the fact, that some morphological and
anatomical features in Salsoloideae species are evolutionary advanced.

It is necessary to estimate modern range limits of all species of the taxon, distinguishing in the range
of each species its primary range while revealing the forming centre of a supraspecific taxon. Three criteria
are used for distinguishing of certain area inside the total range of the species: species role and frequency in
natural plant communities in different geographical zones; species habitat selectivity throughout the total
range; study of species phenotype and phenotype of related taxa.

A number of correlations between chorological features of species ranges and a complex of
morphological and anatomical features is revealed while analysis of primary ranges of the Eurasian groups of
Atriplex, a large genus. Primary ranges of four sections (Teutliopsis, Durae, Halimus, Pedicellatae) are
connected with semideserts of the Irano-Turanian floristic region, while primary ranges of the sections
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Sclerocalymma and Psammophila are laid within the limits of southern deserts of the same region.
Development of the primary ranges of the latter two sections in more extreme climatic conditions caused an
appearance of true xeromorphic features in the plants of these groups.

Interrelation of all “classic” methods of studies is confirmed also by a case study of Corispermum, one
of the most taxonomically and systematically complicated genus of the family.

Some coenotic peculiarities of the Chenopodiaceae species are discussed in the end of the paper.
Chenopodiaceae species are playing very sufficient taxonomic and coenotic role in plant communities of
woodless arid areas. Plant communities with Chenopodiaceae in depressions with salt-marshes (“sors” and
“solonchaks” in Middle Asia) are very peculiar. Evaporation regime and salt balance of habitats lead to the
forming of concentric strips of plant communities.

A case study of Chenopodium rubrum shows an originality of habitat restriction of plants in different
zones. A lot of species, which do not have a tendency for range expansion, are becoming more selective in
the choice of a substratum near the limits of their geographic ranges.
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Pedepar. OueHuBaeTcsi aaeKBaTHOCTh MPOTHO3UPYEMBIX BEIUYMH TEMIIEpaTyphl BO3AyXa H
0CaJIKOB, TIOJYUYEHHBIM MO MozensM oOmied nupkymsauuu atmochepsr GISS, GFDL, CCCM wu
UKMO ycnoBusiM 3acynummBbix 3emenb [Ipukacnuiickoro pernona. Ha ocHOBaHHMM pacCUMTaHHBIX
BEJIMYMH KOA(P(PUIIMEHTa YBIAXKHEHUS U THIPOTEPMHUUECKOro KoddduilneHTa moKka3aHbl TEHACHIUN
1 MacmTaObl BO3MOXKHOTO MU3MEHEHUS THUIPOTEPMUUYECKUX YCITOBUN M BOZMOXKHOTO CIIBUTa I0XKHOM
TPAHMIIBI CTEMU UCCIEAYEMOI0 PETMOHA MPU OKUIAEMOM M3MEHEHUU KIIMMAaTa.

KuroueBble ci10Ba: KIMMaT, THAPOTEPMHUYECKUE YCIIOBUS, arPOLICHO3HI.

PocT WHTEHCHMBHOCTH aHTPOIIOTEHHOM IESATEIBHOCTH W CBS3aHHOE C HUM YBEJIHYCHHE
C)KMTaHUSl TOIUIMBA CIOCOOCTBYET MOBBIIIEHUIO KOHIEHTPALMU YTJIEKUCIIOro raza B arMocdepe,
MOTJIOIIAIOUIETO JTMHHOBOJIHOBOE M3IydueHHe 3eMin. TakuMu e CBOWCTBaMH 00JIafaioT (PpeoHsl,
METaH, OKHCJIBl a30Ta, KOTOpble IMOMajalT B aTMocdepy BCIEACTBHE IMPOMBIIIICHHOM
NesITeNbHOCTH. B pesynprare BO3pacTaeT TMOIJIONICHUE TEIUIOBOTO W3Iy4YeHHs 3eMiH, a,
CJIeIOBATENIbHO, PATUAIMOHHBIA OajaHC, YTO B CBOIO OuYepeab BJCYET 3a CO0OW TIo0anbHOE
MOBBIIIICHUE TEMIIEPaTyphl BO3AyXa U U3MEHEHHE aTMOCHEPHON MUPKYIAuu. Bee 3T0 mpuBOIUT K
PErHOHANBHBIM MepepacnpeeeHUsIM II100albHON TeMIepaTypsl U aTMOC(EPHBIX OCAIKOB.

B HacTosimiee BpeMs cpelu CIEeHUAIMCTOB HET €IUHOI0 MHEHHS OTHOCHTEIBHO MAcHITabOB U
CPOKOB BO3MOXKHBIX M3MEHEHMH kinMara. boiee Toro, mo mMHeHuto psga ydeHolx (Konapatbes,
1990; Kongpatee, [emupus, 2001; bomep-Kpucrtuancen, 2003) napHuKOBas TIMIOTE3a
MI00ATHHOTO TIOTETUICHHsI KJIMMaTa HE0OOCHOBAaHHO C(OKyCHpOBaHA Ha aHTPOMOTEHHOM (haKTope
(v ynporeHa 10 yIJepoJHOro ydeTa), KOJMYECTBEHHAs OIeHKa BKJIaJa KOTOPOTO B HACTOSIIEE
BpeMsi OTCYTCTBYET, a JaHHble HAOIIOACHUN HE MOATBEPKAAIOT TiodaibHoe noterieHue. [loaromy
pa3zpaboTaHHBIE CIICHAPUU M3MEHEHHUS KJIMMara He CIEAyeT paccMaTpuBaTh KaK IMPOTHO3. DTH
CIIECHApUU TOJBKO MOMOTAaOT ONPEEIUTh BO3MOKHOE HAIPaBICHHWE H3MEHEHUS TeX WM HHBIX
UCCIIEAYEMBIX JIEMEHTOB M BEJTMUMHY UX BO3MOXXHOTO M3MEHEHUS 32 ONPE/IeICHHBIE CPOKH.

OmyTtumble, a TeM Oojee 3HAYUTENbHbIE W3MEHEHHUS KJIMMaTa MOTYT TPUBECTH K
COOTBETCTBYIOIIUM HM3MEHEHHSIM PETUOHAIBHBIX THAPOTEPMUYECKUX YCIOBUA M BO3MOKHOMY
CABHUTY 30HAJIbHBIX T'paHUI] Ha ceBep. OHAKO PETHOHATIBHBIA OTKJIMK PACTUTEILHOCTH U B LEIOM
maHamadToOB Ha TIO0ANbHBIE KIMMAaTUYECKHE W3MEHEHHUsS BeChbMa HEOJHO3HaueH. V3BECTHHIC B
HACTOSIEE BpeMs MPOTHO3HO-3KOJOTHYECKHE pa3padOTKU HOCAT B OCHOBHOM BeChbMa
CXEMAaTUYHBI XapaKTep W HaIPaBJICHbl MPEUMYIIECTBEHHO Ha OIICHKY OyIyIIero COCTOSHUS
Ouocdeppl Kak IUIAHETAPHOM CHUCTEMBl TI0 OTPAaHUYCHHOMY HA0Opy METEOPOJOTHUECKUX
napameTpoB (Komomsi, 2006). PernoHanbHbIi ypOBEHb NMPOTHO3WPOBAHUS A0 CUX TOP OCTaeTcs
cnabo pa3paboTaHHBIM TIO TPUYMHE HEJAO0CTaTKa (PAKTHYECKOro MaTepualia M METOJAMYECKHUX
TPYAHOCTEH Mepexo/ia OT rI100aJIBLHOr0 MPOTHO3a K PETHOHAIIEHOMY .

WNudopmanus rmobGanbHbBIX Mojenel 00 M3MEHEHUSX KIMMaTHUYECKHX XapaKTepUCTUK BechMa
CXeMaTWYHa ¥ TPEJICTABIICHA B OCHOBHOM JIaHHBIMH 00 OKHJAEMbIX U3MEHEHUSIX CPEIHEMECSUHBIX

! PaGoTa BBINOJIHEHA TIpU NozepskKe TpanTa PODOU Ne06-05-64159.
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3HaYEHUN TeMmmepaTypbl BO3AyXa M aTMOC(EpPHBIX OCAJAKOB C JIOBOJBHO CXEMaTHYHBIM HX
pacrmpeneneHueM 1o Teppuropur. Mcxons us, 3TOro s OUEHKH THIPOTEPMHUUECKUX YCIOBUH B
JTaHHOH paboTe ncnonb3yoTes kodddunreHT yBinaxkuenus — uaaekc ['.H. Bricorkoro (Briconkuii,
1960) u ruaporepmudeckuii koddpdumment I'.T. CensaunoBa (1958), ans pacueToB KOTOPHIX
JIOCTaTOYHO pacrojarath ykKa3aHHOW Beimie wHpopmarueil. Heobxoaumo m00aBUTh, YTO ATH
KOA(QQHUIHUEHTH IIUPOKO HCMOIB3YIOTCS CIEHUATUCTAMHU, YTO JaeT BO3MOXKHOCTh CpPaBHHMBATH
Pe3yNbTaThl, MOJyYEHHBIE IPYTUMH aBTOPAMHU.

W3 cka3aHHOrO BBITEKAIOT JIBE OCHOBHBIC 3afauu. llepBas 3agaya — OLIGHUTH a/leKBATHOCTh
MIPOTHO3UPYEMBIX BEITUYHMH TeMIepaTyphl BO3yXa U OCAJIKOB, MOJYYCHHBIM 10 MOJENSAM OOIIei
HUPKYJSALIUN aTMOC(EPBI, YCIOBUSIM HCCIEIyeMOro pervoHa. B manHom ciydae — 3T0 00jacTh
3acynuuBbIX 3emenb [lpukacnmiickoit HusmeHHocTH, KoTtopas mo JI.C. bepry (1947; 1952)
oTpesieNisieTCsl 30HaMU CTered W MyCThiHb. BTopas 3agaua — OleHKa TeHISHIMH U MacimTaboB
BO3MOYKHOTO HM3MEHEHHUS THIPOTEPMUYECKHUX YCIOBHH M BO3MOXKHOTO CIBHUra FOKHOW TPAHUIIBI
CTEMH UCCIEeyeMOro PETHoHa MPHU 0KUAAEMOM U3MEHEHUH KJIMMATa.

Kak Obuto OTMEuUeHO BBINIE, TEMIIEpaTypa BO3AyXa H OCAIKHA SBISIOTCS TEMHU
XapaKTepUCTHKAMHU KJIMMaTa, W3MEHEHHE KOTOPBIX B HACTOsfIIee BpeMS SIBISETCI OOBEKTOM
MPOTHO3a TIPH KCIIOJIb30BAaHUHM CAMBIX Pa3IMYHBIX METOJOB IMPOTHO3WPOBAHHS KIMMATHYECKUX
n3MeHeHuid. Hanbonee 060CHOBaHHBIMU MPU3HAIOTCS OLEHKM M3MEHEHUS KJIMMaTa, BHITOIHEHHBIC
C TIOMOIIBIO MOJIeNIel O0IIel MUPKYISIIAN aTMOC(EpPhl M TaK HAa3bIBAEMBIX MOJEIEH BBICOKOTO
paspemienuss (Climate Change, 1990). OHM paccMaTpuBAaIOT IIUPOKUN CHEKTP (PUIUUECKUX
MPOIIECCOB, XapaKTEPHU3YIOUINX KIMMAaTHYECKyI0 CHCTEMY, U OLCHHBAIOT BIIMSHHUE YBEIWYCHUS
KOHIIEHTPALlMU YTIEKUCIOro raza B arMocdepe Ha KIUMaT. DTH MOJENH Jal0T BO3MOXKHOCTH
OLIEHUTPH TPEATIOIaraeMbI€ JIOKAIbHBIE N3MEHEHHUSI TEMIIEPATYPhl BO3yXa U OCAJIKOB B PA3JIUYHBIX
peruoHax Mpu yJIBOCHUU KOHLIEHTpaluu cojepxkanus CO, B atmocdepe.

B Hacrosmell paboTe HCMONB3YIOTCS KIMMAaTHYECKHE OIICHKM, IOJIY4YeHHblE Ha OCHOBE
moxeneit GISS (Hansen et al., 1983), GFDL (Manabe, Wetherald, 1987), CCCM (Climate Change,
1990), UKMO (Wilson, Mitchell, 1987) u cuenapus knumata (Climate) 3a mepuon 1951-1980
(Carter et al., 1992), ocHOBHbIE XapaKTEpUCTUKH KOTOPBIX NMpHBeIEHbI B Tabnuue 1. Yka3aHHble
MOJIENIA MO3BOJISIOT MOJIYyYUTh CPEJHUE MECSUYHbIC BEJIMYMHBI TEMIEpaTypbl BO3/yXa U OCaJKOB
IIPU COBPEMEHHOW KOHILIEHTpAIMH yriekucaoro raza B armochepe (1xCO,) u mpu ee yABOCHUU

(2xCO,), a Taxxe UX KIUMaTUYECKHEe HOpMBI 3a TpuauarwieTHuil nepuoa (Climate). IIpu 3Tom

CIIelyeT OTMETUTh, YTO IO JAaHHBIM MEXNpPaBUTEILCTBEHHONH KOMHUCCHU 110 M3MEHEHUIO KIMMaTa
(Intergovernmental Panel on Climate Change) ynBoeHWE KOHIIEHTPAIMM YIJICKHCIOTO ra3a B
aTMocdepe MoxeT ObITh JocTUTHYTO K 2075 roxy (Tegart, Sheldon, 1992).

[TpoBeeM OIEHKY TOTO, HACKOJIBKO KOPPEKTHO YKa3aHHBIE KITMMATUYECKHE MOJICTH OTPAXKAIOT
KJIMMaTHYECKHUE YCIIOBHSl MCCIEAYeMOro pernoHa. [y 3Toro Hamu U3 KIMMAaTHUYECKHX MOJEINeH
GISS, GFDL, CCCM u UKMO Obuld HOJy4Y€Hbl CYMMBl CPEAHECYTOUYHBIX IOJOXKHUTEIbHBIX
TEeMITEpaTyp BO3AyXa U TOJJOBbIE CYMMBI OCA/IKOB IPH COBPEMEHHOW KOHLEHTPALUH YTICKHUCIOTO
raza B armochepe (1xCO,) m ux wimmarudeckue HopMbel u3 Mogenu Climate mma 23

arpoMeTeopOIOTMYECKUX CTaHUuM [IpuKkacnuiickoro pernoHa W IPWIETAKOIIUX TEPPUTOPUN
(puc. 1). Pe3ynbprarsl cpaBHEHUS, IPEJCTaBICHHBIC B TAOJIUIIE 2, TTIOKA3aJI, YTO Hanboee OJU3KHU K
KJIMMaTUYECKUM JAaHHBIM 3HAuU€HUs TeMIleparypsbl, noiaydeHHsle o moaensMm u GFDL, CCCM u
UKMO. 3naueHus temneparypsl, noixydeHssle no monenu GISS, B cpennem 3anmxkens! Ha 9%. K
3TOMY XOTeNoCh Obl 100aBUTh, UTO JaHHBIE IO TEMIIEpaType, Moidy4yeHHble no creHapuio Climate,
MOJTHOCTBIO COTJIACYIOTCSI CO CPEJHUMHU MHOTOJIETHUMH JTaHHBIMHU HAOJIIOCHUH, TOTYYEHHBIMU IS
METEOPOJIOTUYECKUX ~ CTaHiui  [Ipukacnmiickoro pervoHa (OTHOIIEHHE BEJIMYMH CYMM
CPEIHECYTOUHBIX IOJIOKUTEIBHBIX TEMIleparyp Bosznyxa X7 IIOJyYEHHBIX 10 MaTepuaniam

memeo

HaOIIOJICHUH METEOpPOJOTHYECKUX CTaHIUK [Ipukacnmuiickoro pernoHa, K HMX KIMMaTHYECKUM
HopMam u3 mojenu Climate 2T, paBHO enuHuIE). YTO KacaeTcs roJ0BbIX BEJIMUYUH OCAIKOB,

lim ate
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TO MX 3Ha4YeHus, noaydeHHble Mo moaensM GFDL u UKMO, Gonbire uem Ha 30% 3aHMKEHBI 110
cpaBaeHnto co creHapueM Climate. [To momensm GISS u CCCM romoBbie CYMMBI OCaJIKOB
3aBBILIEHBI IO cpaBHEHHIO co cieHapueM Climate Ha 27 u 16% cOOTBETCTBEHHO.

Tabauna 1. OCHOBHBIE XapaKTEPUCTUKU KIIMMATUYECKUX MOJIETCH.
Table 1. The main characteristics of climate models.

Pazpemenue, | Bepru- YBenuuenue YBenuuenue
KnumaTideckas mozenb rpan. KaJIbHbIE r100aNbHOU 100aTBHBIX
YPOBHH, | TeMIEpaTyphl MpU 0CaJIKOB TIPH
Kon-Bo ef. | yasoenun CO,, °C | yaBoeruu CO,, %
GISS
(Goddard Institute for | 7-83x10.0 9 4.2 11
Space Sciences)
GFDL
(Geophysical Fluid 2.22x3.75 9 4.0 8.3
Dynamics Laboratory)
CcCCM
(Canadian Climate 3.75x3.75 10 3.5 3.8
Center Model)
UKMO
(United Kingdom 2.50x3.75 11 3.5 9.0
Meteorological Office)

400 450 500 53

Puc. 1. Kapra pacnonoxenus: mereoposiorndeckux cranuuid. 1 — Camapa, 2 — besenuyk, 3 — Pocromu, 4 —
Openoéypr, 5 — Boponex, 6 — Caparos, 7 — Epmos, 8 — Ypanbck, 9 — Unnarnpmay, 10 — Kamenka, 11 —
Kamennas Cremnsb, 12 — benmoropka, 13 — [xansioek, 14 — bemoBock, 15 — OneroH, 16 — Kanyctun fp, 17 —
Yepnsiit fp, 18 — KoncranturoBckuii, 19 — Xapabamu, 20 — ['uranT, 21 — KopeHosck, 22 — KpacHonap, 23 —
3omoTymika. 3mech 1 gajiee TOUeIHbIC TMHIUHN — TpaHUIbl crermHol 30H6I 110 JI.C. Bepr (1947; 1952).

Fig. 1. Map of meteorological station location. 1 — Samara, 2 — Bezenchuk, 3 — Rostoshi, 4 — Orenburg, 5 —
Voronezh, 6 — Saratov, 7 — Ershov, 8 — Uralsk, 9 — Chingirlau, 10 — Kamenka, 11 — Kamennaya Step, 12 —
Belogorka, 13 — Dzhanybek, 14 — Belovodsk, 15 — Elton, 16 — Kapustin Yar, 17 — Chernyi Yar, 18 —
Konstantinovskii, 19 — Kharabali, 20 — Gigant, 21 — Korenovsk, 22 — Krasnodar, 23 — Zolotushka.

Hear and in the following dotted lines indicate boundaries of steppe zone (bepr, 1947; 1952).
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IIpy »>TOM TrOAOBBIE CYMMBI OC3JKOB, IIOJIy4E€HHBIE [0 MaTepuajaM  HaOJIIOJCHUN
arpoMeTEOpOJIOTMUECKUX CTAaHLMH MCCIEAYEeMOro peruoHa, Ha 22% MeEHblIE aHaJOIMYHBIX
3Ha4eHUH, NOTy4YeHHBIX 10 crieHapuio Climate (OTHOIIEHHE TOAOBBIX CYMM OCaJIKOB, MTOJYUYEHHBIX
10 MaTepuaiaM HaOIIoIeHU MeTeopoornyeckux cranuuil [Ipukacnuiickoro pernona P

memeo

K UX

KIMMaTHdeckuM HopMaMm u3 Mmogenu Climate P,

limate

paBHo 0.78). AHanmusupysl pe3yibTaTbl
CPaBHEHHMs HENb3sl CKa3aTh OJHO3HAYHO Kakas U3 ATHX MOJEJIEH JIydllle OTpakaeT COBPEMEHHOE
coctogHue kinumara peruoHa (1xCO,) wu sBusgercs MNpealnoyTHTENbHEE JUIsl OLEHOK B
[Ipukacnuiickom peruone. Ilostomy nainee Mbl OyneM HCIOJIB30BaTh JaHHBIE BCEX UETBHIPEX

MOZEJIEH I OLICHOK BJIMSHUSA M3MEHEHHUs KIIMMaTa Ha TUAPOTEPMUYECKUE YCIOBUSA U YA3BUMOCTh
30HAJIBHBIX TPaHUL] UCCIIEYEMON TEPPUTOPHH.

Tabauua 2. AZeKBaTHOCTh KIMMAaTHYECKHUX Mojenel ycioBusaM llpukacmuiickoro permona (ZTMCO2 u
P co, — cyMMa CPEIHECYTOMHBIX MOJOKHTEIbHBIX TEMIIEPATYpP BO3/lyXa M FOJOBBIC CYyMMbl OCaJKOB M3

KIMMaTHYeCKUX MOJENeH NPH COBPEMCHHOW KOHIEHTpAlMU yriekucioro rasa B atmoctepe (1xCO,),

2T n P

Clim ate Climate
BO3/yXa M TOJOBBIX CyMM ocankoB u3 monenu Climate). Table 2. Adequacy of climate models to Caspian
Sea region conditions (27, and P, — average positive daily air temperature sum and annual

— KIIMMAaTHYeCKHEe HOPMBI CYMM CpPEIHECYTOUHBIX IIOJIOKHUTENBHBIX TeMIepaTyp

precipitation from climate models due the present day atmospheric concentration of carbon dioxide

(IxCO,), 2T, and P,

imae — Climate rate of average positive daily air temperature sum and annual
precipitation from Climate model).

lim ate

Knnmatnaeckas ZTGCOz ﬁ

MOJEIb Clim ate Fetimate
GISS 0.91 1.27
GFDL 1.02 0.69
CCCM 1.01 1.16
UKMO 1.02 0.68

Hcnonb3ys yka3aHHbBIE BBIIIE MOJENH OOIICH NHUPKYJSIUH aTMOC(Ephl, ObUTM ITOJyYeHBI
MPOTHO3UPYEMBIC BEIIMYMHBI TEMIIEPATYphl BO3JyXa M OCAJKOB IPH YABOCHUHM KOHIEHTPAIMU
yriekucioro rasa B armocgepe (2xCO, ). ns [Ipukacnniickoro peruoHa 0XuiaeMoe yBEeIUICHUE

CYMM CPEIHECYTOUYHBIX MOJOKHUTEIBHBIX TEMIIEPATYP BO3AyXa MO JAaHHBIM Pa3HBIX MOJIEICH MOXKET
cocTtaBuUTh B cpeaHeM oOT 35 mo 51%. OxugaemMoe HW3MEHEHHE TOJOBBIX CYMM OCAJKOB B
HCCIEAYEMOM PETHOHE MO Pa3HbIM MOJIETSIM MOXKET COCTaBJIATh B cpenHeM oT —3% 10 21%. Ipu
stroM no monenu GISS mpenmosaraercss ux yBEIWYEHUE MJIA BCEU HMCCIEAYEMOM TEPPUTOPHH.
OcTtanbHble TPU MOJEIM W3MEHEHUsS KJIMMaTa MPEaroiaraloT HEKOTOPOE YBEIHMYECHHE OCAIKOB B
CTEHOM 30HE HCCIIElyeMOIl TeppUTOPUHU U MX YMEHbIIEHHE B 30HE MyCThIHU. boiee aeranbHbIE
JaHHBIE TIPUBEICHBI B TaOMUIIE 3.

JIns OLIEHKM COBPEMEHHBIX THAPOTEPMHYECKUX YCJIOBHU B [Ipukacnuiickom permoHe u npu
OKUJACMBIX HM3MEHEHUSX KJIMMaTa HaMU HCIOJB3YIOTCS YCJIOBHBIE TOKAa3aTeNH YBIAKHECHUS,
KOTOpBIE TMPEJACTaBISAIOT CcO00Il OTHOLIEHHWE pecypcoB BjIard K MOTPEOHOCTH BO BIare,
OTIpeNieNIIeMO Yepe3 HCIapseMocTb, WU K (akropy, ee 3aMmeHsoumeMy. OTO KO3(pQUIHEHT
yBnaxHeHus: (Bwiconkmii, 1960) wu rtuaporepmmueckuii  kodpdumument I.T. CenssHuHOBa
(CensinunoB, 1958).

Koadumuent yBrnaxxHeHus mpencTaBiseT cOoOON OTHOIICHHE TOJOBOM CyMMBI OCAJKOB K
HCTIAPSIEMOCTH:
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KY =P/EO (1)
rae KV - xoaddunuent ysnaxuenus, P — ocanku, EO - uCiapsieMOoCTb.
Jins pacuera K03(h(UIMEHTAa YBIAXKHEHHS HCIOIB3YIOTCS TONOBBIE CYMMBI OC3JKOB, a
UCTIApSIEMOCTh ONPEICISETCS B 3aBUCUMOCTH OT TeMIIEpaTyphl BO3yXa 110 COOTHOIICHHIO:
EO=a(}.T) (2)
rre ZT - CyMMa CpEJHHMX MHOTOJICTHHX CYTOUYHBIX ITOJIOKHTEIBHBIX TEMIEpaTyp BO3IyXa,

a=0.28.

Jlns ompeneneHus mapamerpa a ObUla IMOCTPOEHA SMIMPUYECKAs 3aBHUCUMOCTb MEKIY
CYMMaMH CPEIHUX MHOTOJIETHUX CYTOUHBIX MOJOXHUTEJIbHBIX TEMIIEPATyp BO3]yXa, U3MEPEHHBIX
Ha METEOPOJIOTUYECKUX CTAHIMIX JECOCTENTHOW W CTEMHOM 30H, M BEJIMYMHAMHU HCHAPSEMOCTH,
paccunTaHHbIMHU 10 3aBUcuMocTAM (bynarosckuii, 1964):

EO=bD,,®d+b,(R-B), (3)
0.7 0.026
Ry )
1+1.56¢ 1+1.56¢
24513 7
Q= - e 25T (%)
(235+7T)
D, =— —  f=u+04, (6)
cu " +1
D, = (l—e_“”), (7)
rie EO - wucnapseMocTb (IIOTEHIMAIbHO BO3MOXKHOE WHcmapeHue), b, u b, - ¢yHKuus
TEMIIEpaTypbl BO3AyXa, ¢ — IPOU3BOJHAS HACBILAKOIIEH YIPYroCTH BOASHOIO Iapa OT

TeMIlepaTypbl Bo3ayxa, I — TeMmmeparypa Bo3dyxa Ha Beicote 2 M, D,,, — GYHKIUS CKOPOCTH
BeTpa, u - CKOPOCTh BETpa Ha BBICOTE 2 M, # - (QYHKOHS CKOPOCTH BeTpa, ¢, MU C, —
KO3(QQUIMEHTHI, ONpeAesieMble Ha OCHOBE TIOJNEBBIX HcclenoBaHud, @, - QyHKUuA

OTHOCUTENILHOW IUIOMIanu NUCTheB, LAl — OTHOCUTENbHAas IUIOIIAAb JTUCThEB, d - Aeuuut
BJI&YKHOCTH BO3/[yXa Ha BBICOTE 2 M, R — pamuanimoHHbIA 0ajnaHc, B — Tem1000MEeH B MOYBY.

Ta6muma 3. CpenHre BEIMYMHBI OTHOILCHUI CYMM CPEIHECYTOUHBIX MOJIOKHTEIBHBIX TEMIIEPATyp BO3IyXa
ZT b:co, W OCaIKOB 3a TOX P, ., TNpH BO3MOXHOM yABOCHHM KOHLEHTPALMA YIJCKACIOrO rasa B
aTMoc(depe K COOTBETCTBYIOIIMM BEIUYMHAM B COBPEMEHHBIX KIIMMATHYCCKUX YCIOBUAX z Tiico, 1 Bico,
(B ckoOKax JaHbl MHUHHMMAaJIbHbIC W MakcuUMalibHbie 3HaueHus). Table 3. Average values of ratio average
positive daily air temperature sum ZT 2:co, and annual precipitation szcoz due possible doubling
atmospheric concentration of carbon dioxide to appropriate values due the present day climate condition
z TGCO2 and Pucoz (in brackets are minimal and maximum values).

Monaenn 2Tyco, M
2Tlxco2 Plxco2
GISS 1.35 (1.30-1.43) 1.21 (1.08-1.30)
GFDL 1.37 (1.31-1.45) 1.08 (0.92-1.21)
CCCM 1.44 (1.37-1.51) 0.97 (0.93-1.13)
UKMO 1.51 (1.37-1.63) 1.09 (0.93-1.24)
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B ocHoBe pacuera ko3¢ dunreHTa yBiIaxXHeHUs JIekKaT JaHHbIe KIIMMaTrudeckux mojeneit GISS,
GFDL, CCCM un UKMO no TemnepaType BO3AyXa M OCagKaM Ul YCIIOBUH COBPEMEHHOMN
KOHIIEHTpaLuy yriaekucioro rasa B atmocgepe (1xCO, ) u npu ee ynsoenuu (2xCO, ). Bennunna

HCTIapsIeMOCTH OTPENEsUIach B 3aBUCHMOCTH OT TEMIIEpaTyphl BO3AyXa MO COOTHOIICHHUIO (2).
3areM, UCMOJIb3Ysl MOJyYEHHbIE JaHHBIE MO OCaZKaM W MCIApseMOCTH, Mo ypaBHeHHIO (1) Obuin
OLICHEHBI 3HAaYeHHs KOd(PQHIMEHTa YBIAKHEHUS [UIS YCIOBUH COBPEMEHHOW KOHIEHTPAIUU
yraekuciaoro raza B armocdepe (1xCO,) u mpu ee yaoeHuun (2xCO,). OnHako BIPSIMYIO

UCIOJb30BaTh IOJIy4YE€HHbIE BEIUYMHBI Ko3(duuumenta ypnaxsenus npu 1xCO, u 2xCO, Mbl

CUMTAEM HEJOCTATOUHO KOPPEKTHBIM, TaK KaK JaHHBIE 10 TEMIIEPAType U OCaIKaM, IOITy4YEHHBbIE IO
KuMatndeckuM MozensaM npu 1xCO, (coBpeMeHHbIE KIMMAaTHYECKHE YCIIOBHs), HE BIIOJIHE

COIJIaCYIOTCSl € JAHHBIMH METEOPOJIOIMYECKMX CTAHLUH HCCIeAyeMOro peruoHa, O 4eM ObLIo
ckazaHo Bblme. [loaTromy Hamu OBUIO HAWIEHO OTHOIICHHWE MEXAY BEIMYMHAMHU KOd(h(HUIMEeHTa
yBnaxsHenuss npu 2xCO, u 1xCO,, mnoka3plBaolee HACKOIBKO M3MEHUTCS Ko3dduiueHt

YBIQKHEHUS MpPHU YABOCHUU KOHLEHTpPALMU YTJIEKUCIOro raza B arMocdepe. Bemuumna storo
OTHOIICHHS COCTaBWJIA TI0 PAa3HBIM CLEHAPHUAM 0XKUAEMOTO M3MEHEHHs KJIMMaTa COOTBETCTBEHHO
0.90 (GISS), 0.84 (GFDL), 0.76 (CCCM) u 0.74 (UKMO). Kak BuIHO U3 IPUBEICHHBIX TaHHBIX BO
BCEX CIyYasxX HMMEET MECTO YMEHbIICHHE KOA(PQPHUIMEHTa yBIaKHEHHA. UTO C 3KOJOTMYECKOU
TOUYKH 3PEHUSI CBUIETEIBCTBYET O BO3PACTaHUU apUAHOCTH Kiaumara. [[ist moiayyeHus: abConoTHBIX
BO3MOJKHBIX BEJIMYUH KOX(PPHUIMEHTA YBIAXHEHUS NPU YABOCHHUM KOHLEHTPALMH YTICKHCIOTO
rasa B arMoc(epe 3a OCHOBY OBLITH B3SITHl 3HAUCHUS KOA(P(UIIMECHTA YBIAXKHEHUS ISl COBPEMEHHBIX
KIIMMAaTUYEeCKUX YCJIOBHM, MOJTy4YCHHbIE HAa OCHOBAaHMM CPEIHHMX MHOTOJICTHHX H3MEPEHHBIX Ha
METEOPOJIOTUYECKUX CTAHIUSAX JAHHBIX, U BETUYUHBI MOTYYEHHBIX BBIIIE OTHOLICHHI.

Ha pucynke 2 mpexacraBneHsl BelqUunHbl KodddumueHTa yBinakHeHus KY B COBpeMEHHBIX
KITMMAaTHYEeCKUX YCIOBUSAX (MeTeo) U MmpH 0XHMIaeMOM YABOSHHH YTJIEKHCIIOro Ta3a B aTMocdepe
M0 Pa3NUYHBIM CHEHAPUAM U3MEHEHMS KIMMaTa. TeMHBIMU KpPY>KKaMH BBIJEICHBI METEOCTaHIIHH,
Ha KoTopeix KV <0.3, TOo ecThb BbIIENEHAa 30Ha MycThiHM (XpomoB, MamonTtoBa, 1974). B
COBPEMEHHBIX KIMMATUYECKHX YCIOBHAX METCOCTaHIMH, KOd(PpPHUIMEHT yBIa)KHEHHS KOTOPBIX
COOTBETCTBYET 30HE ITYCTHIHU, PACIIONOXKEHBI B OCHOBHOM 32 IMpe/ieiaMH F0)KHOM TpaHUIlbl CTEITHON
30HbI, onpexaeneHHoi mno JI.C. bepry (1947; 1952). Ilpu oxuaaeMoM yABOCHHU KOHLIEHTpAIUH
YIJIEKHCIOro raza B arMocepe Kod(pQHUUIMEHTH YBIaKHEHHs yMeHblnatorcss Ha 10-26% B
3aBHCUMOCTH OT KJIMMAaTHYECKON MOJETH M HAOII0AaeTCs HEKOTOPOE MPOIBIKEHIE 30HBI ITyCTHIHA
K ceBepy. 3/1ech HEOOXOANMMO OTMETUTh, YTO BEIMUYMHA YMEHBIICHHs Kod(dduilneHTa yBIaKHEHUS
npu 100aTPHOM W3MEHEHHH KJIMMaTa HaXOOUTCA B Ipezenax ero (KodpQHuIHeHTa yBIaKHEHUS )
MEXT0JI0BOM M3MEHUYMBOCTH B COBPEMEHHBIX KIMMATHYECKUX YCIOBUSX. AHANOTUYHAS, XOTS U B
pa3HOW  CTENEeHW BBIPOKEHHAS TEHACHIUS  YMEHBIICHHS KOI(PQOUIMEHTAa  YBIAKHEHHS
(IOMUHHMPYIOUIMI TEPMOAPUAHBIN KIUMATHUECKUN TpeHna) moka3zaHa B pabore 3.I. Komowmsin
(2006).

B otimmnuume ot xosddunmenta yBrakHEHUS, A OLEHKH KOTOPOTO HCIOIB3YIOTCS TOIOBHIE
cymmbl ocankoB U ucnapsemoct, [.T.CensuunoB (1958) paccmarpuBaer mnepuos co
CpEIHECYTOYHBIMU TeMmmepaTypamu Bo3ayxa Bbeime 10°C, T.e. mnepuoa ¢ aKTHUBHBIMHU
TEMIIepaTypaMu BO3/lyXa, YCIOBHO TOBOPS — MEPHOJ] BETETALIUH.

IMuaporepmuueckuit koadduruent I'.T. Censaunosa (/7K' ) onpenensieTcst o COOTHOIICHUIO

I'TK = 1op (8)

2.7
rie P — cymMMa 0caJkoB B MWIIMMETpax 3a IMEPHUOJA CO CPEIHECYTOUYHBIMHU TeMIepaTypamu
Bo3ayxa Bbie 10°C, ZT — CyMMa CpPeIHECYTOYHBIX TEMIIEpaTyp BO31yXa B Ipagycax 3a TO ke

Bpemsa. Ilo I'.T. CensnunoBy (XpomoB, MamoHToBa, 1974), roxHas rpaHMLa CTENHOH 30HBI
xopo1o coBnagaet ¢ uzonunueit /7K =0.5.
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Puc. 2. Kooddumnument ysaaxkuenus (KY ) m1pu coBpeMeHHON KOHIEHTPAIlMM YTIEKHCIOTO Ta3a B
arMocdepe (MeTeo) M HpU OXKUAAEMOM €€ YABOCHUHU IO Pa3IM4YHBIM CIICHAPUSM H3MEHEHHUS KIMMara.
TeMHBIMU Kpy>KKaMH [TOKa3aHa 30HA IMyCTHIHU.

Fig. 2. Moistening coefficient due the present day atmospheric concentration of carbon dioxide (Meteo) and
due its possible doubling at various climate change scenario. Full cycles show desert zone.
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Jlnia pacyera ruApOTEPMUYECKOT0 KOI(PPHUIIMEHTa B COBPEMEHHBIX KIMMAaTHUYECKUX YCIOBUSAX
ObUIM MCIIONIb30BaHbl CPEJHHE MHOTOJIETHHE HW3MEPEHHBbIE Ha METEOPOJOTMYECKMX CTaHIIHIX
CYMMBI OCaJKOB 3a MEPHOJ] CO CPEIHECYTOUHBIMU TemIiepaTypamu Bo3ayxa Bbilie 10°C u cymmbl
CPEeIHECYTOUHBIX TeMIlepaTyp BO3/AyXa B Tpajaycax 3a To ke Bpems. Vcmonbs3ys ModyuyeHHbIE U3
KIIMMAaTHYECKUX MOJEIeH NaHHBIE 10 OCaJKaM M TEMIIepaType BO3AyXa ObUIM OICHEHBI 3HAYCHUS
TUAPOTEPMHUYECKOT0 KO UIIMEHTA 1 YCIOBUI COBPEMEHHOM KOHIIEHTPAIUU YTJIEKUCIIOTO rasa
B atmMoctepe (1xCO,) n npu ee yasoeruu (2xCO,). [lanee, kak u B ciydae ¢ K03hPUIHECHTAMH
yBIQXHEHUS (M MO TOH ke NpHuMHe) OBUTM OIpeNeNeHbl COOTHOLICHHS MEXAYy BEIMYMHAMU
rusporepmuydeckoro kodpdunuenrta npu 2xCO, n 1xCO,, noka3plBarOLIMEe HACKOJIBKO U3MEHUTCS

THIPOTEPMUYECKUN KO03(D(UIIMEHT NpU YBOCHUHM KOHICHTPAIIMK YTJIEKHACIIOTO ra3a B atMocdepe.
BenuuuHa 3TUX OTHOIIEHUH A rUApoTepMuueckoro koag¢umuenrta cocrauia 1.10 (GISS), 0.98
(GFDL), 0.88 (CCCM) u 0.98 (UKMO). OtrmeTtum, 4TO B clly4ae YABOCHHUS KOHIICHTPALUU
YIJIEKHUCIIOro rasza B arMocgepe ruiporepMuieckuil koapduiument cornacHo Mozenu GISS moxer
Bo3pacTH Ha 10%, npakTuyeckn 0e3 M3MEHEHHS OCTAETCS TUAPOTEPMUUYECKHI KOA(PPUIMESHT TpU
ero ouenkax no cueHapussm GFDL u UKMO. Cornacao mogenn CCCM ymeHblIeHHE 3HAY€HUI
THIIPOTEPMHUYECKOTO K0d((HUIMEHTa IPU yIBOCHUN KOHIIEHTPAIIUH YTIIEKUCIIOTO Tra3a B aTMocdepe
MOXeT cocTaBuTh 12%. Mcnomns3ys 3a OCHOBY, Kak U B ciiy4ae ¢ KO(h(GUIIUEHTOM YBIAXKHEHHUS,
3HAYECHUs THAPOTEPMUYECKOTO KOd(pduumeHTa UIsi COBPEMEHHBIX KIMMAaTHYECKUX YCIIOBHH,
MOJIyYEHHbIE HA OCHOBAaHUM CPEIHUX MHOT'OJIETHUX U3MEPEHHBIX HA METEOPOJIOrHYECKUX CTAHIUAX
JaHHBIX, M COOTBETCTBYIOLIME BEJIWYMHBI OTHOUIEHMH, OBLIM  BBIUMCICHBI  BEIMYMHBI
TUAPOTEPMHUYECKOro Kod(duiienTa npu yJBOCHUH KOHLIEHTPALIUU YTIIEKUCIIOro raza B atMocdepe
MIPU Pa3INYHbIX CHEHAPUAX U3MEHEHUS KIMMaTa.

Pe3ynbpTaThl OIIEHOK THUAPOTEPMUYECKOTO KOd(h(UIMEHTa B COBPEMEHHBIX KIMMATHUYECKUX
ycnoBusax (MeTeo) ¥ Ipu yIBOCHUU KOHIIEHTPAIMH YTIIEKUCIIOTO Ta3a B aTMochepe 1Mo pa3IndHbIM
CLUEHapHusM KJIuMaTa MPUBOAATCS Ha pucyHke 3. TeMHBbIMH KpY>KKaMHU BbIJEIEHBl METCOCTAHIINH,
Ha KOTOPBIX TUApOTepMHUUYECKUN Kod(pduumeHT omyckaercss Hke [ TK < 0.5, 94TO COOTBETCTBYET
yCIIOBUSIM MYyCTBHIHU. [ 'uapoTepMuyeckuil KOdpQGUIUEHT B Cilydae YIBOCHHSI KOHIIEHTpAIUH
yTJIEeKucoro rasa cornacHo mozenu GISS moxer Bospactu Ha 10%, mpakTHUECKH HE U3MEHUTCA
cormacHo monensM GFDL u UKMO, u gume no mogenu CCCM ero yMEHbBIIEHHUE MOMXKET
coctaButh 12%. WHbMu cnoBamu no mozensaMm GISS u CCCM npu ynBOE€HMM KOHLEHTpaluu
YIJEKUCIOro raza B arMocdepe OTMEYaloTCsl COBEPIICHHO MPOTUBOMOJIOXKHBIE TEHICHIIMU
HU3MEHEHUS TUAPOTEPMUYECKUX ycaoBull IIpukacnniickoro peruosa.

[IpoBeneHHBIE OIICHKM TIOKa3bIBAIOT, UTO TruapoTrepMudeckuii  koddpdumument [TK,
XapaKkTepu3ylomuii B OoNbIIEH CTEeNeHW Nepuoj BereTald, MEHee IMOJBEPKEH BIUSHUIO
ro0anpHOr0o  M3MeHeHus:  kinumata. OpHako  kakas MO0  TEHAEHUUS  HU3MEHEHHUs
TUAPOTEPMHUYECKOTro Kod((pUIlMeHTa mpyu yIBOCHUH KOHLIEHTPALMU YTIIEKUCIIOro raza B atMocdepe
HE IPOCIJIEKUBACTCS.

B coBpeMeHHBIX KIMMAaTHUYECKUX YCIOBUSAX METEOCTAHLMHU, TUAPOTepMUYecKuil koddduireHt
KOTOPBIX COOTBETCTBYET 30HE ITyCTbIHb, PAaclOJOXKEHbl B OCHOBHOM B Ipelenax JaHAmagdTHO-
reorpauueckoil 30HbBI MycThiHM, ompeneneHHod 1o JI.C. bepry (1947; 1952). CornacHo
kmumatuaeckum MoxaenisiM GFDL n UKMO, runporepmudeckuii KOAPOUITUSHT MPH 0KHIAEMOM
YABOGHUU KOHIEHTPALMU YIJIEKUCIOr0 Ta3a B arMocdepe NpPaKTHUYECKH COXpaHsSeTcs Ha
coBpeMeHHOM ypoBHe. [Ipu pacuerax Ha ocHoBaHMH AaHHBIX Mojaenu GISS BeIsBIsSeTCSA TeHICHUINSA
HEKOTOpPOr0 OTCTYIUIEHHs 30HBI IyCThIHM Ha or. CornacHo naHHeIM Mozaenun CCCM oxupaercs
HEKOTOPOE MPOJBUKEHHUE 30HBI IIyCTHIHU HA TEPPUTOPUIO COBPEMEHHOMN CTETH.

OueHkn ypoxasi, NOJYyYEHHbIE [Jis pa3JIMYHBIX CLIEHAPUEB U3MEHEHHUS KIHUMaTa C
UCTOJNBb30BaHUEM ruaporepmudeckoro kodpduuuenta [.T. Censaunosa (Illymoma, 2005),
MOATBEPAUIN BBIBOABI, caenaHHble B pabore Jx. Anmpkamo u ap. (2003), 4to oxHIaeMbie
KJIMMaTUYECKHE M3MEHEHHUs B CpeAHEM He OyAyT HEraTMBHO BIIMATH Ha CEIbCKOXO3SHCTBEHHOE
MIPOU3BOJICTBO B CTEMHOM 30HE — OJJTHOM M3 OCHOBHBIX 3€PHONPOU3BOIAIIUX pailoHOB Poccun.
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Puc. 3. Tunporepmudeckuit kodddurment (/7K ) npu coBpeMEHHOH KOHIIEHTPAIMH YTJIEKUCIOTO ra3a B
atMocdepe (MeTeo) U MpH OXKUAACMOM €€ yIBOCHHU MO Pa3IHYHBIM CLCHApUSM H3MCHCHUS KJIMMaTa.
TeMHBIMH KpY)KKaMH1 ITOKa3aHa 30HA MTyCThIHH.

Fig. 3. Hydrothermal coefficient due the present day atmospheric concentration of carbon dioxide (Meteo)
and due its possible doubling at various climate change scenario. Full cycles show desert zone.

OLIGHI/IBaSI BJIMAHUC BO3MOXHOT'O HU3MCHCHUSA KJIIMMAaTa Ha THUAPOTCPMHUYCCKUC YCIOBUA
HpHKaCHHﬁCKOFO peruoHa u BO3MOKHBIHN CABUI' 30HAJIBHBIX I'PaHUIl MOXHO CACJIaTb BBIBOJ, 4YTO
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HauOojee YA3BUMBIMU SBISIOTCA OLEHKHM YBIAKHEHHUS, KOTOpbIE OINMCHIBAIOTCS Yepes
koadduLmeHT yBaaxxkHeHus KV U ABIAIOTCS MHTETPAJIbHBIM TOJIOBBIM IOKa3aTeneM. BeanunHsl
ruaporepMudeckoro kodgduimenta [ 7K, KOTOpble SBISIOTCS TOKa3zaTeleM TMepuoia co
CPEIHECYTOUYHBIMU TemIeparypamu Bo3ayxa Bbeime 10°C, naloT HEOJHO3HAYHYIO KapTHHY
BO3MOJKHBIX U3MEHEHUH.
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THE ASSESSMENT OF VULNERABILITY OF HYDROTHERMAL CONDITIONS AND
ZONE BOUNDARIES OF ARID TERRITORIES DUE VARIOUS CLIMATE CHANGE
SCENARIO
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Rise of intensity of anthropogenic activity and close to it increase of fuel burn lead to increase of carbon
dioxide concentration in atmosphere, absorbing long wave Earth radiation, that entails global rise of air
temperature and change of atmosphere circulation. All this causes corresponding change of regional
hydrothermal conditions and possible change of zonal borders to the North.

Information of global models about climatic characteristics change is quite schematic and presented by the
data of expected changes of average monthly meaning of air temperature and atmosphere precipitation with
quite schematic distribution on the territory. Proceeding from this, for assessment of hydrothermal conditions in
this work moistening coefficient is used (Visotskiy, 1960) and hydrothermal coefficient (Selianinov, 1958),
for calculation of which is enough to passes by information, mentioned below.

The main aims of this work are assessment of adequacy of prognosing quantity of air temperature and
precipitation, found out by the models of the common atmosphere circulation, conditions of dried areas of the
Caspian lowland (zones of steppes and deserts) and assessment of trends and scales of possible change of
hydrothermal conditions and South borders of the steppe of studied regions by expected climate change.

Assessment of climate change are considered to be best grounded, carried out with the help of models of
common circulation of atmosphere or so-called models of high solution (Climate change, 1990 ). They
consider wide specter of physical processes, characterizing climatic system and appreciate the influence of
consideration of carbon dioxide increase in atmosphere on climate. These models make possible to value
considered local changes of air temperature and precipitation in condition of concentration reduplication of C0,
contain in atmosphere in different regions.

In the work climatic values, based on models GISS are used (Hansen et al., 1983), GFDL (Manabe,

Wetherld, 1987), CCCM (climate change, 1990), UKMO (Wilson, Mitchell, 1987) and scenario of climate for
the period 1951-1980 (Carter et al., 1992). Indicated models let us get monthly average value of air temperature
and precipitation in modern concentration of carbon dioxide in atmosphere (1 x C0,) and in its reduplication (2x
C0,), as well as their climatic norms for thirty-year period (Climate). By the way, we have to note, that
according the data of Intergovermental Panel on Climate change reduplication of concentration of carbon
dioxide in atmosphere can be reached to 2075 year (Tegart, Sheldon, 1992).
For evaluation of the fact of how correctly used climatic models reflecting climatic conditions of the studied
region, from climatic models GISS, DFDL, CCCM and UKMO, we got sums of day-average positive air
temperatures and year sums of precipitation in modern concentration of atmosphere Carbon dioxide (1x CO0,)
and their climatic norms from models Climate for 23 of agrometeological stations of the Caspian region and
adjacent territories. The results of comparison showed, that meaning based on models and GFDL, CCCM and
UKMO are the closest to climatic data. Meaning of the temperature, given by the models of GISS, are lowered
in average about 9%.

It is necessary to note, that the temperature data, given by scenario of Climate, are wholly in accordance with
average perennial observation data, received for meteorological stations of Caspian region. As for annual
quantity (value) of precipitation, their meanings received by the models of GFDL and UKMO, than 80 % in
comparison with Climate scenario on 27 and 16 % accordingly. Herewith annual sum of precipitation
received by agrometeological stations observation of studied region are less on 22 % than similar meaning by
Climate scenario.

Analyzing results of comparison, it is possible to say uniquely which of these models better reflects
modern state of region's climate (1x CO0,) and is more preferable for Caspian region assessment. Thai's why-
further we use data of all four models for evaluation of influence of climate change on hydrothermal
conditions and vulnerability of zonal boundaries of studied region. Using mentioned earlier models of all
atmosphere circulation, we received forecasted quantities of air temperature and precipitation in conditions of
reduplication of carbon dioxide concentration in atmosphere 2x C0,. For the Caspian region expected rise of
sums of daily average positive air temperature according to data of different models can form about -21%. By
this, according to the model GISS their rise for all studied territory is supposed. Other left 3 models of
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climate change lead to some rise of precipitation in the steppe zone of studied region and their reduction in the
zone of desert. The coefficient of moistening (KY) presents ratio of year sum of precipitation to evaporation

Ky =P/EO
where KV - coefficient of moistening, P-precipitation, EO-evaporation

For calculation of moistening coefficient we use annual sums of precipitation, and evaporation is
determined on the dependence of air by correlation (Shumova, 2005)

EO=a(}.T)
where z T - is the sum of average many years daily positive air temperature, a = 0.28.

Using data of climatic models GISS, GFDL, CCCM and UKMO by air temperature and precipitation, we
received meaning of moistening coefficient for modern conditions of carbon dioxide concentration in
atmosphere 1xCO, and in its reduplication 2xCQO,. Values of ration between moistening coefficient in 2xCO, and
1xCO,, showing how moistening coefficient will change in condition of carbon dioxide concentration
reduplication in atmosphere, made 0.90 (GISS), 0.84 (GFDL), 0.76 (CCCM) and 0.74 (UKMO) accordingly. As
given data say, in any case, reduction of moistening coefficient exists what indicates the climate aridity from
ecological point of view. For reception of absolute possible values of moistening coefficient in reduplication
of carbon dioxide concentration in atmosphere, we took values of the moistening coefficient for modern
climatic conditions as the base received on the basis of average many years measuring on meteorological
stations data and values, received higher than rations. In expected reduplication of carbon dioxide concentration
in atmosphere, moistening coefficient reduces on 10-26% in dependence on climatic model and some movement
of desert zone to the North is observed. It is necessary to note that value of moistening coefficient reduction
when global climate change exists within its (moistening coefficient) inter year variability in modern climatic
conditions.

Analogical though denominated on different level tendency of moistening coefficient diminution
(dominating thermo-arid climatic trend) is shown in the work (Kolomitz, 2006).

Unlike moistening coefficient, for estimation of which year sums of precipitation and evaporation are used,
hydrothermal coefficient characterizing the period with day average air temperature more than 10°C (period of
active air temperature), conditionally - the vegetation period.

Hydrothermal coefficient is defined by correlation

I'TK :E

>T
where P - sum of precipitation in mm. For the period of day average air air temperatures more than
10°C, Z T '- sum of day average temperature in degrees for the same period.

Using data of climatic models of precipitation and air temperature meanings of hydrothermal coefficient for
conditions of modern carbon dioxide concentration in atmosphere 1xCO, and in condition of its reduplication
2xCO, were valued. Hereinafter, as in the case of moistening coefficient, correlation between values of
hydrothermal coefficient in 2xCO, and 1xCO, were identified showing how hydrothermal coefficient will
change by reduplication of carbon dioxide concentration in atmosphere. Value of these relations for
hydrothermal coefficient formed 1.10 (GISS), 0.88 (GFDL) and 0.98 (UKMO) that is to say if concentration of
carbon dioxide duplicates in atmosphere hydrothermal coefficient can rise on 10% according to the model
GISS in its evaluation by scenario GFDL and UKMO. According to models CCCM reduction of meanings of
hydrothermal coefficient in duplication of carbon dioxide concentration in atmosphere can form 12%.

In other words, according to models GISS and CCCM in carbon dioxide duplication in atmosphere quite
opposite trends of change of hydrothermal conditions of Caspian region are shown.

Using meaning of hydrothermal coefficient for modern climate conditions as a basis as in the case of
moistening coefficient, received on the basis of average many years measured in meteorological stations data and
similar meanings of relations absolute values of hydrometeological coefficients in reduplication of carbon
dioxide concentration in atmosphere in different scenario of climate change were calculated.

Undertaken assessment show that hydrothermal conditions of vegetation period is less subjected to global
climate change. However any tendency of hydrothermal coefficient change in reduplication of carbon
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dioxide concentration in atmosphere is not observed.

According to climate models GFDL and UKMO, hydrothermal coefficient and zonal borderline in
expected reduplication of carbon dioxide concentration in atmosphere are practically saved on the modern level.

In calculations on the basis of the model GISS, tendencies of retreat of desert zone to the South are
revealed. According data of CCCM models some moving of desert zone to the territory of modern steppe is
expected.

Estimating impact of possible climate change on hydrothermal conditions of Caspian region and possible
shift of zonal borders we can conclude that mostly vulnerable are estimations of moistening, which described
through moistening coefficient KV and are integral annual factor. Values of hydrithermal coefficient / TK,
which are factors of period with average daily air temperatures more that 10°C, give ambiguous image of
possible changes.
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Pedepar. Ha ocHoBaHuM aHanmu3a cyTouHBIX AaHbIX 18 merteoctanuuii FOra EBponeiickoil yactu
Poccun m VYkpawHbl yCTaHOBJIEHBI MHOTOJICTHHE JIOCTOBEPHBIC TPEHIb HM3MEHEHHH CYMM
aTMOoc(epHBIX OCaTKOB W TEMIepaTyp Bo3ayxa (CpeqHHX, aOCONIOTHBIX MHHHMAIBHBIX U
aOCOJIIOTHBIX MaKCHUMAJBHBIX) Ul IS Pa3IMUHBIX TEPUOJOB Tona (Toid, TMOJyrojaue, CE30H),
KOTOPBIE aKTUBHO MPOSBISIOTCS B COBPEMEHHOUW TUHAMUKE HA3EMHBIX DKOCHCTEM.

KiroueBble ci1oBa: ocaiku, TemMreparypa Bo3ayxa, KodhGUIIHEHT KOPPESIUU, IKOCUCTEMBI.

O6memupoBoii xapaktep ¢ 70-x romoB XX Beka mpuOOpenn MPoOJEeMbl KIMMATHYECKUX
M3MEHEHUH U UX aKTHBHOT'O BO3JEMCTBUSI Ha OKpYXkarollyto cpeny (ABaksH u ap., 1987; Kononosna,
XapnamoBa, 1982). IlpaBma 1m0 HacTOsIIErO BPEMEHHM B HAay4YHOW Cpele HET TOJIHOW SICHOCTH,
SBIISIIOTCST T COBPEMEHHBIE  KJIMMATUYECKHE  HM3MEHEHHS  CIEACTBHEM  TJI00AThHOTO
AHTPOMOTE€HHOT'O BO3/IEHCTBUS WM 3TO JIUIIb €CTECTBEHHbIE QUIyKTyaluu Kiumara semiid. OgHako,
CETOAHSI YK€ H3BECTHO, 4YTO (aKTOpPhI, TaK HA3bIBAEMOTO KOCBEHHOI'O WM PETHOHAIBHOTO
AQHTPOINOTEHHOTO BO3ACUCTBUSA (M3MEHEHHE THUIPOJIOTMYECKOr0 pexuma pPeK U OOBOJHEHHOCTHU
MPUIETAIOIINX TEPPUTOPUI), TPHUBOIAT K TMOJHOM CMEHE OJHHMX JSKOCHUCTEM Ha JIpyrHe.
DKOCUCTEMBI, 3aMEHSIOIINE €CTECTBEHHbIE, OOBIUHO MEHEE IIEHHBI B XO35IIICTBEHHOM OTHOIICHHH,
MeHee pa3HooOpa3Hbl U Hu3KonpoaykTuBHEI (Henrichfreise, Kouzmina, 1998; Ky3pmuna, Tpemku,
2001; Ky3pmuna u ap., 2004a; 20046; Novikova et. al., 2001). TToaTroMy aHamm3 KIMMaTHYECKUX
W3MEHCHUH B TPUMEHEHHWH K OICHKE M TPOTHO3Y JAMHAMHUKH HA3eMHBIX SKOCHUCTEM Kak
MMOMMEHHBIX, TaK M BOJOCOOPHBIX TEPPUTOPHUH, SBISACTCS CETOMHS YpPE3BBIUAHO BaKHOU 3ajadei,
pelieHre KOoTopoi OyneT crmocoOCTBOBAaTh HE TOJBKO COXPAHEHUIO €CTECTBEHHBIX 3KOCHUCTEM Ha
OXpaHsSIeMbIX TEPPUTOPHUSAX, HO CMOXKET CIIOCOOCTBOBATH TaKKE HOBOM OpPHUEHTAIMM HEKOTOPBIX
oTpacJiell HapOAHOIO X03sMCTBA (JIECHOE, CEIBCKOE).

Metoauka

Paznuynble cooOIiecTBa OPraHU3MOB HMMEIOT, KaK MPABHIO, Pa3IUYHYIO TOJEPAHTHOCTh K
YXYIIICHUIO YCJIOBUH MECTOOOWTaHM, a OTHCNIbHBIE OWOJIOTHYECKHE CYIIeCTBA O0JIAAaroT
3HAYUTENILHOU IUIACTUYHOCTBIO K 9KCTPECMAJIbHBIM  THAPOJOTHUYCCKUM H  KIIMMAaTUYCCKHUM
3HAYCHUSIM, KOTOpPbIE BBIPAOOTaHBI B TPOIECCE HBOIIOIUK, IO ATOMY BEIYIIYIO POJIb B JKHU3HU
OKOCUCTEM UT'par0T CpCAHUC BCIWYHUHBI, a MNOPCACIbHO OOMNYCTHUMBIC MAKCUMAJIBHBIC H
MUHHMAaJIbHBIC 3HAYEHUS] OCHOBHBIX JIMMUTHPYIOIIUX (PAKTOPOB Cpebl ONPENENSIOT TUarma3oH X
BbDKHMBaHUs. [IOCKONBKY HaHHOE HMCCIEAOBAHUE BBIMNOJHSIOCH JUIS LIEJIEM OLEHKHA COCTOSIHUS U
JMHAMUKA HA3€MHBIX JKOCHCTEM, aHAIM3y IOJBEPralliCh CPEIHETOOBBIE M CPEIHEMECSYHBIC
BEITMYMHBI METEOPOJIOTHUECKHX TIoKa3aTeneld (ocaiku, TemrepaTypa BO3AyXa), a Takke
a0CoITIOTHAsI MUHUMAJTbHASI 1 MaKCUMaJIbHAsi TEMIIEpaTypa BO3yXa B MHOTOJICTHEM acCIeKTe.

B MNpeaACTAaBJICHHOM HCCICAOBAHUU CTATUCTHYCCKU AHAJIU3UPOBAIIMCH CYTOYHBLIC JAHHBIC 18
meteoctaniuii FOra EBponeiickoit yactu Poccun m Ykpaunsl (Tabm. 1) 3a mepuoa ¢ MOMEHTa UX

' Pa6oTa BBIMONIHEHA NPH NOIEPKKE TpanTa PODU Ne06-05-64159.
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otkpeiTus 1o 2001 rox (mo mai 2002 1., a AJ1s MOJIOBHHBI CTAHIIUKA TOJIBKO MO Jekadps 1995 r.).
AHanu3 npoBOIWICS AT METEOCTaHIIMK, KOTOPBIE BXOAAT B COCTaB INI0OATBHON MEXITyHapOTHOU
cetu Meteoposiorndeckux naHHbIX (BMO) Pocrumpomera M MMEIOT HENMpEphIBHBIE (CYTOYHBIE),
JUTUTENbHBIC, BHIBEPEHHBIC M KOPPEKTHBIE PSAIbI 3HAUEHUI METEOPOIOTHYECKHIX TOKa3aTeNeH.

KonndecTBo aTMocdepHBIX OCAIKOB 3a pasHbIe NMEpPHOABl (MECsI, CE30H, IMOJYroaue, TOJ)
BBICUMTHIBAIIOCH KaK CyMMa CYTOYHOTO HMX KOJMYECTBA 32 HEOOXOIMMBIC BPEMEHHBIEC IMEPUOJBI.
Cpennue TeMmepaTtypbl BO31yXa 3a MeCALl, IO, CE30H U IOJYroJue€ BBICUMTHIBAIUCH U3
CPEIHECYTOUYHOM TeMIepaTypbl IMyTeM OCpPEIHEHHS MaHHBIX. AOCONIOTHbIE MHUHHMMAJbHBIE WU
MaKCUMaJIbHblEe 3HAYEHUsl TEMIIepaTyp BO3JyXa 3a pa3Hble NEPHOAbl BPEMEHH TAK)KE BBISBIISIINCH
Ha OCHOBE CYTOYHBIX JaHHBIX.

I'onoBoit LUK ObLT Pa30UT B paBHBIX MPOMOPIUAX HA TEIUIbIN (4-9 Mecsipl) U XonoaHbIH (1-3,
10-12 mecsusl) nomyroausi. [Tomumo 3T0ro, A7 BCeX METEOCTAHIMM MPOBOAMIICS TaKXKe aHAIU3
JAHHBIX 110 C€30HaM roja: BecHa (3-5 Mmecslpl), jeto (6-8 mecsipl), oceHb (9-11 mecsuer), 3uma (1-
2, 12 Mecs11bl) B MHOTOJICTHEM aCIIeKTE.

[Tocne sToro, myisi TOJMYYEHHBIX MHOTOJETHUX PSJIOB JAHHBIX CTPOWIHCH TpaduKd UX
MHOTOJIETHEH JMHAMMKHM U BBICUMTHIBAIUCH KOA(POUIMEHTHl KOPPEIALUH MEXIy (hakTHYecKUMHU
JaHHBIMH W WX JMHEHHBIMH TpeHaamu. [Ipm 5ToM, BO BHHMaHWE NPUHUMAIHNCH TOJBKO TE
KO3 QUIHUEHTH KOPPESALMH, 3HAYMMOCTh KOTOpBIX Jexkana B mpenenax oT 90% mo 99.9%
(Amutpues, 1995).

YroObl aleKBaTHO OLIEHUTH BEJIMYMHY MHOTOJETHEH IMHAMUKU TeMIepaTypbl Bo3dyxa (a
TaK)X€ M OCA/IKOB) BBICUUTHIBAJICS OTHOCHTEIBHBIN KO3)(UIIMEHT M3MEHEHUH, BBIpaKEHHBIN B %
(% amm., Tabm. 1), KOTOpPbIM paccUMUTHIBAETCSI KaK OTHOLICHUE MOOVISA USMEHEHUs MPEHOO08bIX
3HaueHutl TEMIIEPaTyphl (WIM 0CAJIKOB) 32 MHOTOJICTHUN TIEPUOJ] K MOOYII0 AMIAUMYObl KOJleOaHUs
Gaxmuueckux  (U3MepeHHbIX) 3HAYeHuu STOTO TapamMeTpa B  MHOTOJIETHEM  acIeKTe:

_|Fe)-F@)
usm t _ t

max min

100%, tme F(f,)u F(t,)HauanbHble W KOHEYHbIE 3HAYEHHUs JIMHEHHOTO

TPEHJ1a OLICHUBAEMOW METEOPOIOIMUECKON XapaKTEPUCTUKHU (TEMIEpaTyphl WK OCAAKOB), a ¢ H

max

¢ .. - MaKCHMaJbHbIE ¥ MHHHMAJbHbIC (aKkTHUECKHe (M3MEpPEHHbIC) 3HAYCHHS JTOTO Tapamerpa

min
(Temmepatypsl CpelHel, MaKCUMadbHON, MUHUMAJIBHONW MM OCAJKOB) 32 MHOTOJETHUH TEPUOJ

(Tabm. 1).

MHoroJieTHAISI JTHHAMMKA aTMOC()EPHBIX 0CA/IKOB U TeMIepaTypbl BO31yXa

BenuuuHbl 3HaYMMBIX KOA()(OUIIMEHTOB KOPPEISAIUU 0/isk CYMM amMOC@ephblx 0cadko8 JeKaT
B mpenenax oT +0.17 (3a Tpu BeceHHux mecsma B Actpaxanu) 10 +0.58 (xojogHoe momyroaue B
Boponexe, puc. 1a), a 3HaueHus caMHX W3MEHEHUH KOJEOMIOTCS B mpenenax ot 16 mo 229 mm
(3mech W Janmee Y4YMUTHIBAIOTCS HW3MEHEHHs BEIWYMH TapaMeTpPOB TOJBKO TPU 3HAUYUMBIX
Kod(durmeHTax Koppesun; Tao. 1).

3HauMMBbIe JOCTOBEPHBIC TPEH/bI B MHOTOJIETHEM pAaCIpe/elIeHHH T'OJOBBIX, MOIYTOJ0BBIX U
CE30HHBIX CYMM aTMOC(EpPHBIX OCAJKOB BBISIBICHBI MPAKTUYECKU I BCEX aHAIM3HPYEMBIX
cranmmii FOra Poccum u VYkpauHbl, Bce OHHM TOJOXXUTENbHbIE (OTPUIATENBHBIE TPEHIbI
oTcyTcTBYIOT). [lOJOXKMTENBHBIE TPEHIBI TOJOBBIX CYMM OCAJKOB YCTaHOBJICHBI st 13
Meteoctaniuit. J{ns aByx mereocraniuit JlebanbieBo u [Ipumopcko-AXTapck, pacinolioKeHHbBIX Ha
Ore Ykpaunst — B [IpuyepHoMopbe, HECMOTPSI HA OTCYTCTBHE MHOTOJIETHUX TOJIOBBIX TPEHIOB
OCaJIKOB, BBISABIEHBI WX JOCTOBEPHBIE TpeHAbl s Teroro momyroaus (r=+0.25 u r=+0.30;
tabn. 1). Jna onHoit mereoctaHiuu (KueB) ycTaHOBIIEH TOJNBKO €AMHCTBEHHBIM HEBBICOKHM
(r=+0.17; Tabn. 1) mocTOBEpHBIN CE30HHBINA TpeH I 3uMOil (1-2, 12 Mecslib).

Jlnst MeTeocTaHIui, ¢ TPEHJAMU MHOTOJIETHUX WM3MEHEHUW TOJOBBIX U TOJIYTOJAOBBIX CyMM
OCQJIKOB XapaKTEPHbl TaK)Ke 3HAYMMBIC TPEHIbl I pa3IMYHBIX CE30HOB roma. OCHOBHOM
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TCHICHIIUCH B CE30HHOM MEpEepaClpee/ICHUH OCAIKOB SIBJSIETCS MX OE3YCIOBHOE MOBBIIICHUE
sumoit (1-2, 12) u oTuactu ocensio (9-11).

MM
670

570 ¥ =1.5097x - 2540

470

370

270

170
[12 PR Attt A 'y =1.0372x - 1841.5 '
-1 -] -+ ol = ' v v v . v v v
5 902 2 & £ £ 58 & 8 8 0% 2 2 8 8

Puc. 1 IlomoxxuTeapHBIE TOCTOBEPHBIC TPEHABI B MHOTOJIETHEH NHMHAMHKE CYMM aTMOC(HEpPHBIX OCAaIKOB 3a
rox (1), a Takxe — 3a XonogHoe (2) moiyroaue Ha GoHEe OTCYTCTBUS M3MEHEHHH CyMM 0CaaKoB B Teroe (3)
nonryroaue B Boponexe (a) u B Caparose (0). YcnoBHble 0003HaueHUs: 1- cyMMapHOe roJJOBO€ KOJIMIECTBO
ocankoB, 2 — ocaaku xonomgHoro monyroxus (1-3, 10-12 mecsrsr), 3 — ocagku Teruioro moxyromus (4-9
Mecsibl). 31ech U aajiee (akTHUeCKUe 3HAYCHUST 0CAJKOB U TEMIIEPaTyphl BO3lyXa MPUBOAATCS BMECTE C HX
JWHEHHBIM TPEHIOM, YpaBHEHHEM TpeH/a U K03()(OUIIMEHTOM KOPPEsIIuU MEKAY (HaKTHUYECKMMHU JaHHBIMU
1 o1oOpaHHBIMH 3HavYeHUsIMU rHelHoro TpeHaa. Fig. 1. The long-term trends of rainfall for year (1), cold
(2) and warm (3) half-a year in Voronezh (a) and Saratov (b).

U Tonpko nns AByX MeTteocTaHMi — XapbkoB U AckaHua-HoBa, He yCTaHOBIIEHO 1OCTOBEPHBIX
W3MEHEHUN: HU JUIsl TOAOBBIX, HH JUJISl TOJIyTOJIOBBIX, HU JJI1 CE30HHBIX CYMM OCaJIKOB.

Takum o00pa3oM, BbIsIBIIEHA TEHICHIMS 3aMETHOTO 3HAUYMMOTO YBEIMYEHHUS BBINAJCHUS
aTMoc(epHBIX 0CaIKOB 3a TOJ Uid pernoHoB Oombiiei yactu KOra Poccun u FOra Ykpaunsl, npu
YeM HUTJE HE OTMEYeHa TeHACHIMS K uX cHkeHuto. s Gonbineit yactu FOra Poccun (Kypek,
Boponex, Bacunesuun, Tam0oB, CapatoB, Poctos-Ha-/{ony, Kamennas crens, Dnucrta) 3HauuMoe
yYBEJIMYEHUE TOJIOBOM CyMMBI OCAJIKOB IPOUCXOIUT, B OCHOBHOM, 3a CHET XOJogHoro (pwuc. 1)
nonyroaus. B Toxe Bpems mis MeHblied yactu mereoctaHuumid FOra Poccunm u Ykpaunsl,
pacnionokeHHbIX tokHee (JIyOwer, Llemuna, LlumnsHckoe, ApmaBup, AcTpaxaHb), 3HAYAMOE
YBEIUYEHHUE T'OAOBOU CYMbI OCaJIKOB MPOUCXOIUT 3a CYET TEIIOrO MOIYTO/IUS.

Jnst cpeonux memnepamyp 6030vxa (CpEIHETOJOBBIX, CPETHUX JJISI XOJOJHOTO/TETIOrO
MONyTOAMM, a TaKK€ BECEHHEro, JIETHErO, OCEHHEr0 M 3UMHEr0 CE30HOB T0/a) BEIHUYUHBI
3HAYMMBIX KO3(PHUIIMEHTOB KOPPESIUH JieKaT B npeaenax ot -0.41 (jderHuii ce30H B XapbKOBe)
1o +0.58 (xonognoe nmonyroaue B CapaToBe), MPU 3TOM MUHUMAIBHBIMU 110 MOIYJIIO 3HAYCHUSIMHU
K03 pureHTOB Koppensun 3aech ABisitores -0.19 (metnnii ce3on B Kypeke) n +0.16 (oceHHmit
ce3oH B Kuese). Ilo pacdyeram TromnaHACKMX HCCIEAOBaTeNe HM3BECTHO, UYTO CHIDKEHHE
CPEIHEr0I0BOM TeMIiepaTypsl Bo3ayxa Ha 1°C BeeT B UX pETHOHE K CHIDKEHUIO ypOiKasi 36pHOBBIX
Ha 15 1/ra. HecMoTpst Ha, Ka3amoch Obl, HE OYEHBb OOJIBIIINE BETUYHHBI 3HAYUMBIX KOA(DDHUIIEHTOB
KOppEeJSLUKN JUIsl CPEAHMX TEMIIEpaTyp BO3/yXa B HAlIeM ClIy4yae, B AHAJIM3€ OHU IOJIHOCTBIO
YUUTBHIBAINCH, MOCKOJIBKY HW3MEHEHUS CPEAHEMHOTOJETHHX TEMIEepaTyp 3Aech JOCTHraiu Oosee
nonrpaayca (-0.9°C u +0.7°C coorBercTBeHHO). [Ipu 3TOM 3HaUMMOE MHUHUMAaIbHOE MOHUKEHUE
cpenneit Temrepatypsl Bo3ayxa Ha FOre Poccuu cocrasmser 0.9°C, a 3HaunMoe €€ MaKCUMaJIbHOE
noHmwxkenue 4.6°C. B Toxe BpeMs 3HAYMMOE MOBBIIIEHUE CPEAHUX 3HAYCHHI TeMIepaTyp BO3ayXa
3aukcuposano ot 0.7°C no 4.9°C.

B MHoOroneTHem pacrpenenceHuy CpeHell TemrnepaTypsl Bo3ayxa (CpeAHEroI0BOM, CpeAHEN 110
MOJyTOAMSIM, a TaK)Ke MO OTIENIBHBIM CE30HaM Tro0j/ia) YCTaHOBJIEHBI KaK MOJOXKUTENIbHbIE, TaK U
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OTpUIATEIbHBIE TOCTOBEPHBIE TPEHIBI, XOTA MOCIEAHUX YPE3BbIYAHO Majo. M3 52 BBISBICHHBIX
JIOCTOBEPHBIX TPEHIOB CPEAHEN TeMIlepaTypbl Bo3ayxa Juilb 13% - oTpuLiaTenpHbIE.

Takum  oOpa3om, mpeoOiamaromeid TEeHASHIIMeHW B  MHOTOJETHEM  paclpeleieHUN
CpeIHETOZI0BOM TemriepaTypsl Bo3ayxa Ha Oonbinedd yactu FOra Poccum sBnsercs crabunbHOE
MOBBIIICHUE CPEJHErOJOBBIX 3HAUYECHHWM TEMIIepaTypbl BO31yXa, KOTOPOE MPOUCXOAHUT 3a CYET
MOTEIUICHUSI BO3JyXa B XOJIOAHOE monyrogue (puc.2) Ha (oHEe NPaKTHYECKH CTaOMIBbHON
TeMIlepaTypbl Bo3ayxa B Terioe nomyroaue (Boponex, Tam6oB, CaparoB, AcTpaxaHb, DJuCTa,
Kues, Kamennas crens). Ha n3amenenus knumara FOro-Boctoka Poccun B CTOpoHY NMOTEIIEHUS U
OOJIBIIIETO YBIAKHEHHS 32 CUET XOJIOIHOTO Tieproia ykassiBaeT Takke T.b. Turkosa (2006).

Jnsa getsipex Meteoctaniuii (Bacunesuuu, JIyonsl, Kypck, PoctoB-Ha-J[oHYy), A KOTOPBIX HE
BBISIBJICHBl 3HAUYMMBbIE U3MEHEHUSI CPEHETOJOBBIX TEMIIEPATyp BO3AyXa 32 MHOTOJIETHUN NEpUOJ,
TEM HE MEHee, BBIABIEHBl 3HauMMble TpeHnabl (r=+0.17, r=t0.32, u r=+0.22 r=+0.17
COOTBETCTBEHHO; TabJ. 1) cpeTHUX TeMIlepaTyp BO3IyXa 3a XOJIOIHOE MOTyTOIHUE.

Jnsa aByx werteoctanuuil (XappkoB, JlebaniblieBO) 3HAUMMOE CPEIHEr0J0BOEC H3MEHEHUE
TEMIEPATypbl BO3/yXa 3a MHOTOJIETHUI TEpUOJ HE BBISBICHO, IOCKOJIbKY W3MEHEHUS
TEMIIEpaTypbl YPAaBHOBEIIMBAIOTCS MPOTUBOIOJIOKHBIMU TPEHJAMU IO MOJYTOAUSM: MPOUCXOTUT
YBEITUYCHUE CPEAHEH TeMmIepaTypbl Bo3ayxa 3a xonomHoe mnonyroaue (r=+0.28 um r=+0.25) u
yMeHbIIIeHHE ee 3a Teroe nomyroaue (r=-0.25 u r=-0.35).

JIJIss MEHBIIIETO YHClIa CTaHIMH, HAXOMAIMXCS B Oojee IOKHBIX paiioHax Poccum — B 30HE
1okHbpix crenei (LlumnsHckoe, llenuna, ApmaBup), BBISIBICHBI TOJBKO JIOCTOBEPHBIC TPEHIBI
W3MEHEHHUs CpPEeJHEN TeMIlepaTypbl BO3[yXa IO OTAEIbHBIM CE30HaM roja (BecHa, 3uMa, JIETO) Ha
(¢oHE OTCYTCTBUS Kak TPEHIOB CpEIHEroJJOBOM TeMmImepaTyphl, Tak M TPEHIOB CpeaHen
TEMIEPATypPbl BO3/1yXa 3a OTAEIbHBIEC OTYTOIUS.

Jlns  OONBIIMHCTBA METEOOCTAHIMM, TMOMHMO MHOTOJNETHHUX 3HAYUMBIX HW3MEHEHUH
CPEIHErOJ0BbIX M CPEIHUX MO MOJYTOAUSM TEMIEpATyp BO3AyXa, OTMEYAIOTCS TaKXKe 3HAUMMBbIe
(mocToBepHBIE) HM3MEHEHHsS] CpPEIHUX TEMIIepaTyp BO3AyXa IO OTACIbHBIM CE30HaM Troja
(cpenHece30HHBIX).
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Puc. 2. [TonoXuTenbHBINA JOCTOBEPHBIN TPEH B M3MEHEHHH CPEIHEronoBbIX (1) TemmepaTyp Bo3ayxa
CpemHUX TeMIlepaTyp Bo3ayxa 3a xoiomHoe (2) momyroame (1-3, 10-12 mecsanbl) B Boponexe (a) u
Actpaxaam (0). Fig.2. The trend of average annual air temperature changes (1) and average air
temperature for cold half year (2) in Voronezh (a) and Astrakhan (b).

Jlnst MeTeocTaHLM C BBISBICHHBIMH TPEHAAMH HM3MEHEHUM CPEAHETOJOBBIX U CPEIHUX
TEMIIepaTyp MO MOJIYTOAWsIM HanOoJiee YCTOMYMBOM M TIOBTOPSIONMICHCS TEHICHIIMEH SIBIISICTCS
MOBBILLICHUE CPEAHEN TEMIIEPATYpbl BO3JAyXa OJHOBPEMEHHO B JBA CE30HA roja: BECHOM M 3UMOI,
KoTopas otMedaeTcss ms (9 cranmmii). Penko BcTpedaeTcs MOBBIMICHHE CPEIHEH TeMIlepaTyphl
BO3[yXa B TPU C€30HA roja (3MMOH, BECHON M OceHbI0) onHoBpeMeHHO (KueB), mubo - B onuH u3
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ce3oHOB roma: 3umon (PocroB-na-Jlony) wmm ocenpto (ApmaBup). JlocToBepHOE TOHIKCHHE
CpEeIHUX TEeMIIepaTyp BO3IyXa OTMEUAETCs JIMIIb JJIS JIETHETO ce30Ha (5 CTaHIUWi), 4TO MOXKHO
CUMTaTh OCHOBHOW TEHJIEHIMEH B JICTHUN MEpPHOJI, NMOCKOJBbKY MOJOKUTEIbHBIE TPEHIBI JIETOM
OTCYTCTBYIOT BOBCE.

BrisiBneHHBIE JOCTOBEpHbIE MHOTOJETHHE HW3MEHEHHS CpEeIHUX TeMIlepaTyp BO3AyXa IO
CE30HaM CIOCOOCTBYIOT YMEHBIICHUIO aMILTUTYIbI KOJICOAHHS CpPEIHUX TEMIEpaTryp BO3AyXa B
TOJIOBOM IUKJIE.

Jlume s aByx craHimii (Ackanua-Hosa, Ilpumopcko-Axrtapck), Haxozismuxcs B 0Oosee
IOKHBIX pailloHaX YKpawHbl — B MPUMOPCKUX paroHax [IpuuepHOMOpPBS, HE BBIIBICHO HUKAKHX
JIOCTOBEPHBIX U3MEHEHUI CpeIHEeN TeMIIepaTyphbl BO3AyXa: HU CPEIHET010BOM, HH 10 MOTYTOAUSM,
HU TI0 C€30HaM rojja. DTO MOXET OBITh CBS3aHO C CHJIBHBIM BIMSHUEM aKBaTOpuu YepHOTO MOps, a
TaK)Ke C HEJAOCTATOYHO OOJNBIION BHIOOPKON 3HAUEHHN METEOPOJIOTMYECKUX MapaMeTpoB (3a 68 u
37 neT), MOCKOJbKY YKa3aHHBIE METCOCTAaHIMH ObUTH OTKPHITH B 30-¢ -40-¢ roasl XX Beka U HE
UMEIOT 0oJiee TUTENBHOTO psifia HAOII0ACHUN.

Jist abcontomuulx MakcuManbHblx memnepamyp 6030yxa (XOJIOJHOTO/TEIUIOTO TOXYTOIHM,
BECHBI, JIeTa, OCEHH M 3UMBbI) BEIMYUHBI 3HAYMMBIX KOIPOUIMEHTOB KOPPEIALUU JexKaT B
npeaenax ot -0.50 (teruioe momyromme B XapbkoBe) a0 +0.43 (3umHumii ce3oH B Kypcke), a
MUHUMAJIbHBIMU TI0 MOJIYJIO0 3HAYEHUSMHU KOd(D(PHUIIMEHTOB Koppensuuu 31ech spistorcs -0.21
(ocennuit cezon B Tambose, puc.3a) u +0.25 (temnoe nmomyrogue B Actpaxanu). [Ipu stom
3HAYUMBIC TIOHIDKEHUS BEIMYMH MaKCHMAaJbHBIX TeMIlepaTyp Bo3ayxa gocturaiotr ot 1.5°C mo
4.1°C, a mospimenus - ot 1.6°C mo 3.6°C.

B MHOTONETHEH TMHAMHKE aOCOTIOTHBIX MaKCHUMAJIBHBIX TEMIEpaTyp BO3IyXa IO TMOIYTOAUIM
U ce3oHaM rojaa Ha Tepputopun FOra Poccun m Ykpaunbsl moBcemecTHO (MCKIIOUeHHE AcKaHHa-
HoBa) BBISBICHBI 3HAYMMBIC TPEHJBI, Pa3HOW HampaBlieHHOCTH. [Ipyu 3ToM m3 34 BBHISBICHHBIX
JIOCTOBEPHBIX TpeHAOB 65% - oTpunatenbHbie (puc. 3). IlomoxuTenbHbIE JOCTOBEPHBIE TPEHIBI
BBISIBJICHBI: I X0JoaHoro (1 cranius) u tersoro (1 cTaHius) Moxyroauid, a Takxke JJIsi 3MMHETO
(7 cranumit) u netHero (1 cTaHIMs) CE30HOB roja, MPU YEM MOJHOCTHIO OTCYTCTBYIOT BECHOH U
oceHblo. OTpHUIIaTENbHBIC TIOCTOBEPHBIE TPEH/IbI BBISBICHBI ISl TEILIOTO MOMyroaus (8 cTaHmuii), a
TaK)Ke JUIs JIETHEro (4 CTaHIMM), OCEHHEro (5 CTaHIM) U BECEHHEro (2 CTaHIMM) CE30HOB TOja.
OTtpunarenbHble TOCTOBEpHBIE TPEHABI a0COIIOTHOH MaKCHMaJbHOW TEeMIIepaTyphl BO3IyXa HE
YCTaHOBJICHBI TOJBKO JIJIS1 XOJIOAHOTO TIONYTOAUS U AJI 3MMHETO Ce€30Ha roja.
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Puc. 3 OtpunarenbHplii TOCTOBEPHBIH TPEHII B MHOTOJIETHEH MWHAMHKE a0CONIOTHBIX MaKCHMalbHBIX
TeMIiepaTyp Bo3ayxa B Terioe (1) momyromaue (4-9 Mecsnbl) u B oceHHU# (2) ce30H (9-11 mecsisr) rona B
TamboBe (a) u B CaparoBe (0). Fig.3. The trend of long-term dynamics of absolute maximal air
temperature in warm half-year (1) and autumn season (2) in Tambov (a) and Saratov (b).

Jnst abcontomubilx  MUHUMATLHLIX _MemMnepamyp 6030vxa (XOJOAHOTO/TEIIOr0 MOJTYTOMM,
BECHBI, JIeTa, OCEHM M 3HMMbI) BEJIMYMHBI 3HAYUMBIX KOA((ULIHEHTOB KOPPENSIHUU JIekKaT B
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npeaenax ot +0.18 (Teruoe momyroaue B BacuneBuuax) mo +0.52 (teroe momyronue B Ilenune),
IIpH 3ToM U3MeHeHus nocrturanu ot 1.5°C no 7.4°C.

Hst Bceir tepputopun lOra Poccum u YkpauHbl YCTaHOBJIEHO 3HAYUMOE TOBBIIICHUE
a0COIOTHBIX MUHUMAJFHBIX TEMIIEpATyp BO3yXa Kak B TEIJIO€ mouyroaue (puc. 4), Tak v roJJoBoe
(T.€. B XOJIOAHOE TOJYTOAUE), TIPH STOM MOBCEMECTHO OTCYTCTBYET TCHACHIIMS K UX MOHMKEHUIO.
YcTaHOBNEHO, YTO, B XOJIOAHOE TOTYTO/IMe U3MEHEHUS IPOU3OIILIN UyTh 00Jiee 3HAYUTENbHBIC, YEM
B Temnoe. B cpennem st FOra Poccun n YkpauHsl 3aMOpO3KU B TEIIOE MOJIYTOIUe CHU3WINCH Ha
3.1°C (B umnTepBane ot 1.5°C go 5.3°C st pa3HbIX METEOCTaHIIMi), B TO BpeMsl KaKk camble
CWJIBHBIE MOPO3bI B XOJIOJHOE monyroaue ocnadnu Ha 4.6°C (B urTepBane ot 2.6°C no 6.5°C mns
Pa3HbIX METEOCTaHIUIN).

Takum o6pa3zom, mpakTUYeCcKu A Bcex MeTeocTaHuit FOra Poccuu u Yikpauns! (MCKiIIOuUeHHE
Ackanna-HoBa) BBISBICHBI 3HAYMMBIC JIOCTOBEPHBIC TPCHIBI HM3MEHCHHS  aOCOJFOTHBIX
MUHUMAJIbHBIX TEMIEpaTyp BO3AyXa, BCE OHU MOJOXKUTelbHble. OCHOBHOW TEHIEHIUEH B
MHOTOJIETHEH JMHAMHKE aOCONIOTHBIX MHHUMAJIBHBIX TEMIEpaTyp BO3AyXa SBISETCS UX
TOBBILICHUE 711 ABYX MOJTYTOAUN cpa3y (XOJOJHOTO WM TEIJIOro), a TakKe 3HAYMMOE TOBBIIICHHE
MUHHUMAJIBHBIX TEMIIEPATYP BECHOM U 3UMOIA.

IIposiBjieHHe KIIMMATHYECKUX U3MEHEHUI B IKOCHCTEMAX

Ha BonmopasnensHbIx mpoctpaHcTBax IOra Poccunm moBceMECTHO OTMEUArOTCs IOCIEICTBHS
KJIIUMATUYECKUX HM3MEHEHHUH, KOTOPBIE CUYUTAIOTCS IYCKOBBIM MEXAHM3MOM, WHULUHUPYIOLIMM
04aroBO€ MEPEYyBIAKHEHUE 3eMelb B CTENHOM 30He (3aiinensman u Ap., 1998; Hazapenko u np.,
2000; HoBukoBa u ap., 2002; CoxomnoBa u np., 2001). CtpemuTenpHOE pacliupeHUe IUTOMIAACH
OUYaroBOrO IEPEyBIaXKHEHUS IaXOTHBIX 3€MENb B CTEIHOM 30HE MOXHO CUUTaTb OJHUM U3
HanOoJsee HEraTUBHBIX MOCIEICTBUN JUHAMUKH KJIMMAaTa.

[Tpoucxonsmue KIMMaTHYECKUE U3MEHEHHMs Ha (OHE CWIBHOM BOJOXO3SIHICTBEHHON
(MppHUrallnoHHOMN) TpaHC(HOPMUPOBAHHOCTH TEPPUTOPHH CBUAETEILCTBYIOT O PEAIbHON TEeHAECHUIUN
YBEJIMUYEHUS YBIAXXHEHHOCTH CTEIIHBIX paliloHOB Ha tore Poccum.
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Puc. 4 [lonoxurenbHbId JOCTOBEPHBI TPEHA B MHOTOJIETHEW AMHAMHKE AOCONIOTHBIX MHHHUMAIBHBIX
TeMIiepaTyp Bo3ayxa mo noiayroausMm B CapatoBe (a) m Omucte (6). YcinoBHBIE 0003HAUYCHMS: 1- Terioe
nonyroaue (4-9 mecsibl), 2 — xonoauoe noayroaue (1-3, 10-12 mecsupr). Fig. 4. The trend of long-term
dynamics of absolute minimum air temperature for half-years in Saratove (a) and Elista (b). Convention:
warm half-year (1) and cold half-year (2).

Ha ocHoBanuu (I)OHI[OBBIX JaHHBIX H COOCTBEHHOTO aHaJK3a MHOI'OJIETHHX pacxoaoB u

YpOBHEH BOJbI B peKax JIECOCTENHOM, cremHOW M moiymycThlHHOM 30H lOra Poccum ynmanoch
CAelaTh HEKOTOPBIE BBIBOABI, MHOTME U3 KOTOPBIX IOATBEPKAAIOTCS TaKXKe APYTHMU
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uccnenoBatensiMiu  (AHTpororeHHass auHamuka..., 2003; Iluxnomanos, ['eopruesckmii, 2003;
Onydpens, I'opsanena, 2001).

Jlnst GacceHOB peK JIECOCTENMHOW M CTeMmHON 30HBI Poccmu B XX CTOJNETHH OTMEYAETCs
TEHACHIIUA K TEPEepaCcIpeICICHUI0 aTMOC(EPHBIX OCAIKOB B CTOPOHY UX yBEIMYCHHUS B 3UMHHIMA
MEPHOJ], YTO CIOCOOCTBYET M3MEHEHHUIO CIIOKUBILNXCSI TOYBEHHO-TPYHTOBBIX YCIIOBHI B MoiiMax u
Ha Bogopasnenax (Kysemmua, 2005a; 20056; Kouzmina, 2004; Ky3spmuna u ap., 2006). 3aech
BBISIBJICHO CHHUKEHHE aMIUTUTY/ Ibl KOJieOaH!sI MHOTOJIETHUX 3HAUE€HUN YpOBHEHN U PacxXoll0B BOABI K
koHIy XX cronetus, cmocoOcTBytomiee crabunm3anuu YI'B B BereTanyioHHBIM TEpUON H
YBEJIMUYEHHUIO TJee00pa3oBaHUs B BEPXHUX U CPEJHUX MOYBEHHBIX TOPHU30HTAX, MPHUBOJSIICE K
yTpaTe €cTeCTBEHHOW JpeBECHO-KyCTapHUKOBOM pactutensHocTd TmoM (Kouzmina, 2004;
Kysbmuna, 2005).

B cBs3u c morersieHueM HEKOTOPbIMU aBTOPAMU IPOTHO3UPYETCS POCT MOATOIUICHUS,
nepeyBiIaXHEHNE U 3a00auiBaHNE 3eMENb B CEBEPHBIX pailoHax Poccuu, B TO Bpemsi Kak B FO’KHBIX
— MEPBOHAYAIBHO MPOTHO3UPYETCS YMEHbBIICHUE MUTAHUS MOA3EMHBIX BOJ, a MPHU MOCIEIYIOLEM
ycuiieHuu norerienus 10 3-4°C — ero yBenuuenue (Kosanesckuii, Knure, 2003). Ognako, yxe B
HacTosIee BpeMs (PUKCUPYETCs CYIIECTBEHHOE YBEIMYEHHE MUTAHU U TIOJbEM TPYHTOBBIX BOJ B
npenenax Bonro-/lonckoro wMexnaypeubss (PoctoBckass 007acTh), 4YTO BBI3BAHO LIEIMKOM
YBEJIMYEHUEM CPEAHETOJOBBIX TEMIEPATYP 3a CUET MOTEIUICHHUS B 3UMHMI NIEPUOJ U yBEIUYECHHEM
BhINIa/IeHUs1 atMocdepHbix ocankoB (Hazapenko, 2006). [TonseM ypoBHSI TPYHTOBBIX BOJ C KOHIIA
80-x romoB XX Beka cO CpeHe CKOpPOCThio 11 cM B roJ1 oTMeuaeTcs Takke B Ha J[»KaHbIOEKCKOM
crarmonape (Coxonosa u ap., 2001). B Hacrosimee Bpemst YI'B tam ukcupyrorcs Ha riryoune 4-
5 M OT MMOBEPXHOCTH, B TO BpeMs KakK TpaHuIla KaWUIAPHON KaiiMbl MOAHSIACH 10 r1yOunsl 2 M. B
COJIOHIIOBOM KOMILJIEKCE UJTyT CJIOKHBIEC MPOIECCHl BRIPABHUBAHUS [TapaMETPOB KOMIIOHEHTOB. B TO
BpeMsi KaK B pPaCTUTEILHOM IOKPOBE MPE00JIaaloT TMPOIECCHl “‘OCTEMHEHUS - BBIPABHUBAHMS
BHUJIOBOTO COCTaBa Ha Pa3HBIX JIEMEHTaX MUKpopenbeda 3a CUeT PACHIMPEHUs MO3UIUI CTEIHBIX
BUJIOB (TUIMYaKa, KOBbUIEH, OCTpela); B MOYBEHHOM MOKPOBE M I'PYHTOBBIX BOJAaX ATOT MPOIlECC
HUBEJIMPOBAHUS PA3IMUUi UACT B HAIIPABJICHUH YBEIIMYEHUS COACPKAHUS COJNEH U MX TOKCUYHOCTH
B paHee HE3aCOJIEHHBIX T0YBAX MUKPOIIOHWKEHUN.

ITogpem YI'B K NOBEPXHOCTM M paCUIMPEHHE IUIOLIAJEH, 3aHATBIX IE€PEYBIIAKHEHHBIMU
nouBamu, HaOmonaercss He Toibko B CeBepHoM [lpukacnuu, HO U B JAPYrHX PETHOHAX FOKHOM
yactu Poccun. Cpeau mnpuyuH paclpoCTpaHEHUsS TMOATOIUICHUS TEPPUTOPUM, HapsAy C
00BOJAHUTEIHLHO-OPOCUTENFHBIMA ~ MEPONPUATUSAMHU  YKa3blBalOT TaKKe [OBBIIIEHHE CYyMM
aTMOC(EpPHBIX OCAJIKOB B TOCIEIHHUE T0/bl, 4To a5 PocToBckoit o0macti, CTaBpOMOIbCKOTO Kpast
nu CeBepHoro Ilpukacrus MOXHO cuHMTaTh TiIaBHOW (3aiimensman u np., 1998; Hazapenko, 2006;
CokonoBa u ap., 2001).

N3meneHnreM (TIOBBIIIEHUEM) YBIIAKHEHHSI B COBOKYITHOCTH CO CHSITUEM MACTOMIIHOMN HArpy3Ku
OOBSICHSIIOT TaK)K€ HAYall0 BOCCTAHOBJICHHSI PACTHTEIHHOCTH HA OMYCTBIHEHHBIX TEPPHUTOPHSIX
UepHO3eMeNnbCKO HU3MEHHOCTH, a TAaK)K€ OCTEIIHEHHE PACTUTENIBHOCTU paHee IMOIYITyCThIHHBIX
tepputopuil Kanmsikun (Msino, Jlesut, 1996; Heponos, 1997; 2002).

Takum oOpa3om, B HacTosillee BpeMsi BCE UCCIIEOBAHMS CBSI3aHHBIE C TUHAMHKOMN 3KOCHCTEM
JOJDKHBI HAYMHATHCS C aHAIM3a KIMMATHUYECKUX W3MEHEHUH, T.K. KIMMAT — OJUH U3 OCHOBHBIX
(hakTopoB, GOPMUPYIOLINX SKOCUCTEMBI, IPETEPIIEBAET CErOHS ObICTPhle TUHAMHUYECKHE CIBUTH.

BbIBO/IbI

1. YcTaHOBIEHO, YTO B MHOTOJETHUX M3MEHEHUSX CYMM aTMOC(EpHBIX OCAIKOB, CPEIHUX,
aOCOIOTHBIX MAaKCHUMAaJbHBIX ¥ MHUHHUMAJIBHBIX TEMIIEpaTyp BO3/yXa BBIABISIOTCS HEKOTOpPHIC
o0111e 3aKOHOMEPHOCTH.

0 [IIpaxtuuecku st Bcex Mereoctanuuit FOra Poccun u Ykpaunsl (MckimoueHre XapbKoB U
Ackanmna-HoBa) BBIABICHBI JIOCTOBEpHBIE TPEHAbl 3HAYUMBIX W3MEHEHMH TIOJOBBIX,
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MOJIYyTOJOBBIX U CE30HHBIX CYMM ammoc@epHulx 0cadkog, TIPU YeM, BCE 3THU TPEHIbI
nojoxutenbHple. Takum oOpa3oMm, Ha Bceld Teppuropuu FOra Poccum u  Ykpaunsl
OTMEYAeTCs] TEHJEHIUS TOJBKO IMOBBIIIECHUS BBIMAJECHUS aTMOC(EpPHBIX OCAJKOB, B
OCHOBHOM, 3a CUET 3UMHETO NePHo/Ia.

O OCHOBHOH TeHJEHIMEH B W3MEHEHUU CPEeOHUX memnepamyp 6030yXd MOMXKHO CUHUTATh
MPAKTUYECKH TIOBCEMECTHOE TIOBBIIEHUE CPEIHUX TEMIEpaTyp BO3AyXa B XOJOJIHOE
MOJIyTrOJIne, KOTOPOE MPOMCXOAUT 3a CUET MOBBIIIEHUS CPEIHMX TEMIEPATyp BO3AyXa B
3UMHUH M BECECHHUH ce30HBI rona. Jlms Oonpmieli vactm Mereoctaniuii FOra Poccum
3HAYMMbIE MHOTOJIETHUE M3MEHEHHMsI CPEJHUX TEMIIepaTyp BO3JayXa IO CE30HaM roja M
MOJIYTOIUSIM MPUBOJAST TaKK€ K JOCTOBEPHOMY IMOBBIIICHUIO CPEIHETOJOBBIX TEMIEPATYp
Bo3ayxa. OTCYTCTBYIOT MOJIOKUTEIbHBIE TPEHBI CPEAHUX TEMIIEpATyp BO3AyXa B TEIUIOE
MOJIyTOAME W JIETHUM ce30H roaa. OTpulaTenbHbIE TOCTOBEPHBIE TPEHIbI Oojee pelku U
XapaKTepHbl TOJIBKO Ul TEIIOrO IMOJIyTOAMsl M JIETHEro ce3oHa. TakuMm oOpaszom, ams
Oonpmield yactu HOra Poccum oTMeuaeTcsi TOBBIIICHHE CPEIHETONOBBIX TEMIIEpaTyp
BO3/lyXa 3a CYET 3UMHE-BECEHHET0 MEPHUO/a.

O B MHorosnetrHeil TUHAMHKE aOCONIOMHbIX MUHUMAIbHLIX memnepamyp 6030yxa s HOra
Poccnn m YkpauHbl €IMHCTBEHHOW IJOMMHHUPYIOIIEH TEHIACHUMWEH SBISETCSA IOBBIIICHUE
3HAUEHUN TeMmmepaTyphl, NP YeM [UIs JABYX NOIYroauid (XOJIOZHOTO U TEIIoro)
OJIHOBPEMEHHO (peIKO B OJHO M3 TOJYyrOAui) M TPHU TaKOM K€ OJHOBPEMEHHOM
MOBBIIICHUH UX BECHOW U 3UMOM (PEAKO TaKKe JIETOM M O0ceHblo). TakuM oOpa3oM, Ha FOre
Poccun n YkpauHbl mpoucXoauT ociiabieHHe, Kak BECEHHHX 3aMOPO3KOB, TaK M 3UMHUX
MOpPO30B, YTO, Hapsily C MOBBILIEHUEM CPEIHETOJOBBIX TEMIIEPATyp BO31yXa, IOJIKHO
OJIarONPHSTHO CKa3bIBATHCS HA TPOM3BOJCTBE C/X MPOIYKIIHH.

O OCHOBHBIMH TpeoOIAAAIMKUMHA TEHACHIUSAMU B JWHAMUKE MHOTOJETHUX 3HAYCHHM
AOCONOMHBIX MAKCUMATbHbIX memnepamyp 6o30yxa uist FOra Poccun n Ykpaunsl sBisercs
3HAQYMMOE TOBBIIIEHUE UX B 3UMHHMI CE30H, a TAKXKE NMOHM)KEHHE B TEIUIOE MOJYroJue U B
OCEHHHI, BECEHHUW U JIETHHM CE30HBI Toaa. B 1ernom, MHOroJeTHUE W3MEHEHHUS
aOCOJIIOTHBIX 3HA4YeHUH JeTHEeW >kapbl Uil Bced Tepputopuu FOra Poccum u YipauHbl
MEHEE CYIIECTBCHHBI (IMIOHMKEHHWE B CpPEAHEM TOJIBKO B Teruioe moiyroaue Ha 2.3°C; B
untepBaie ot 1.8°C mo 3.8°C mist pa3HBIX METEOCTAHIIHI), YeM TUHAMUYECKHUE CIABUTH
a0COIOTHBIX MUHHMAJIBHBIX 3HAYEHUI TeMmImepaTyphl Bo3ayxa (MOBBIIICHHE B CPEIHEM Ha
3.1°C pnst rertoro u Ha 4.6°C 171 XOJIOAHOTO TOTYTOIMI).

BrbiBieHHBIE JOCTOBEPHBIE MHOIOJIETHHE W3MEHEHHUS CpEIHUX TEeMIEeparyp BO3ayxa

(TOBBINICHNE 3UMOM, TIOHWKEHHE JIETOM), a TaK)Ke a0CONOTHBIX MHHUMAIBHBIX (ITOBBIIICHUE B

XOJIOMHOE TMOJyTOAME W 3UMOM) M aOCONIIOTHBIX MaKCUMaJbHBIX (IIOHI)KEHHE B TEIUIOe

MONyTOANe, W B BECCHHE-JIETHE-OCEHHUH CE30H) TeMIIepaTyp BO3IyXa CIIOCOOCTBYIOT

YMEHBILICHUIO aMIUIUTYAbl KoJeOaHus KaK CpeJHMX, TaK W aOCOMIOTHBIX (MHUHHUMAJbHBIX,

MaKCUMAaJIbHBIX ) TEMIIEPATYp BO3/IyXa B TOJI0BOM LIUKIIE.

AHanu3 Koyie0aHU OTHOCHUTENBHOrO KO3 (UIMEHTa MHOTOJIETHUX HM3MEHEHHH MapameTpoB

METEOPOJIOTUIECKUX XAPAKTEPUCTHK (BCEX COBOKYITHO /TOJOBBIX, MOJYTOAOBBIX U CE30HHBIX/

OTHIENBHO HJiIi CYMM OCAaJKOB, CpeAaHei, aOCOJIOTHOM MAaKCUMadbHOM W MHHHUMAaJIbHOU

TEMIEpaTyp BO3[AyXa) IOKa3al, 4YTO JUIsi OOJNBIIEH YacTH YCTAaHOBIEHHBIX JTOCTOBEPHBIX

TpeH10B (B 58% ciydaeB Juisi ocaakoB, B 75% ciydaeB Juid cpenHed Temmepatypsl, B 84%

cirydaeB Juig aOCOJIOTHOM MUHUMAaNbHOU U B 82% ciy4aeB aiisi aOCONIOTHOM MaKCHMAaJIbHOMN

TEMIEpaTypbl) U3MEHEHUs yxke JjexaT B mpenenax oT 15% mo 30%, mpu uem s Beex

METEOPOJIOTUYECKUX MMapaMeTPOB €CTh 3HAUEHUSI OTHOCUTEIHHOTO Kod(HIMeHTa N3MEHEHUH,

npubmkaromuecs k 50% mopory.

VYBenuueHrne BBIMAJACHUS OOIIET0 KOJIHYECTBA AaTMOC(HEpHBIX OCAJKOB, a TaKKe UX

nepepacnpenenenie (yBeIUUYEeHHE 3MMOI M yMEHbBILEHHUS JIETOM), MOBBILICHHE CpelHed U

a0CONIOTHOW MUHHUMAIILHOM TeMIlepaTypbl BO3AyXa B XOJIOJAHOE TOIYTOJUE CIOCOOCTBYET
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M3MEHEHHUIO CJIOXKUBUIMXCSA TMOYBEHHO-TPYHTOBBIX YCJIOBUH B MOMMax M Ha BOAOCOOPHBIX
TEPPUTOPHUSX, CIIOCOOCTBYET cTabuin3anuu u noabeMmy YI'B kak Ha MONMEHHBIX TEPPUTOPUSIX,
TaKk ¥ Ha BOJOpa3eNax, yBEJIMUYEHHUIO TIJ1eeo0pa3oBaHUs B BEPXHHUX U CPEIHUX MOYBEHHBIX
FOPU30HTAX, IPUBOJMUT K YyTpPaTe €CTECTBEHHOM IOWMEHHOM JIPEBECHO-KYCTApPHUKOBOM
pPacCTUTENIBHOCTH B 30HE EBPOMNEHMCKUX IIUPOKOJMCTBEHHBIX JIECOB, JIECOCTENEW W CTeneu
EBporneiickoit paBHUHBI.

Kimmmarnueckue HW3MEHEHMsI HApsly C AaHTPONOTE€HHBIMU BO3JAEHCTBHUSAMHM HEOJHO3HAYHO
oTpazsiTcs Ha (OPMHUPOBAHUM ecTecTBeHHOW pacturenbHocT HOra Poccum, uto MoxkeT
MIPUBECTH K HAPYIICHUIO €CTECTBEHHON MOJIENIN IWHAMUKHU PACTUTEIBHOCTH, TOCKOJIBKY OyIyT
(dbopMupOBaTbCA IUIIL HEKOTOpbIE (PUTOIEHO3BI, B TO BpeMS KaK HWHBIE TOIBEPTHYTCA

pPEoyKIHH.
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THE ANALYSIS OF THE LONG-TERM METEOROLOGICAL TRENDS ON THE
SOUTH RUSSIA AND UKRAINE (FROM FOREST-STEPPE TO DESERTS)

© 2007. Zh.V.Kuz’mina

Water Problems Institute Russian Academy of Sciences
Russia, 119991 Moscow, Gubkina str., 3, WPIRAS, E-mail: tugai@gol.ru

The present research was carried out with the aim at estimating the state and dynamics of terrestrial

ecosystems and at analyzing average annual and monthly meteorological data (precipitation, air temperature)
as well as absolute minimum and maximum temperatures for a long period of time.

Under statistical analysis were the daily data of 18 meteorological stations located in the southern part of

the European plain including the South of Russia and Ukraine for the period since the time of their
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foundation to 2002 (Table 1). The meteorological stations are included into the global international network
of meteorological data (WMO) and have continuous (daily) verified and corrected values of meteorological
data.

The precipitation was calculated as a sum of the daily amount in different period of time (month, season,
half year and year). The mean air temperatures for a month, year, season and six months were averaged for
these periods. Absolute minimum and maximum temperatures were also determined by using daily data for
different periods of time.

The yearly cycle was divided into the warm (4-9 months) and cold (1-3, 10-12 months) half a year in
equal proportions. The seasonal data taken in all the meteorological stations were analyzed for every year as
well: spring (3-5 months), summer (6-8 months), autumn (9-11 months) and winter (1-2, 12 months).

The obtained data of several years were used in diagrams of their long-term dynamics; coefficients of
correlation between factual data and their linear trends were also calculated, including only those estimated
in the range from 90% to 99.9%.

It seemed reasonable to identify some reliable positive changes in yearly, half yearly and seasonal sums
of precipitation for all the meteorological stations in the South of Russia and Ukraine (with the exception of
Kharkov and Askania-Nova). They exhibit a tendency to increasing at the account of the cold half a year. In
the major part of Southern Russia (Kursk, Voronezh, Vasilevichi, Tambov, Saratov, Rostov-on-Don,
Kamennaya steppe, Elista) the annual precipitation is increasing thanks to their amount in the cold half a
year. At the same time, according to data of some meteorological stations of Russia and Ukraine located
somewhat southwards (Lubny, Tselina, Tzimlyanskoe, Armavir, Astrakhan) the annual precipitation gets
increased at the account of the warm half a year.

There exists a tendency to increasing the average temperatures in the cold half a year, they become
higher in the winter and spring. The increase in average annual temperatures at the account of the winter-
spring period is characteristic of the major meteorological stations in the South of Russia.

In long-term dynamics of absolute minimum temperatures in the South of Russia and Ukraine dominant
is the tendency to their increasing simultaneously in the warm and cold periods of time (seldom in one of
these periods) as well as in winter and spring seasons (seldom in the summer and autumn). Thus, in the
South of Russia and Ukraine the late frosts in the spring and bitter frosts in the winter are weakened; parallel
with increasing average annual air temperatures this fact should be favorable for agricultural production.

In the long-term dynamics of absolute maximum temperatures there are tendencies to their increase
during the winter season and decrease in the warm half a year as well as in autumn, spring and summer
seasons. On the whole, in the southern part of Russia and Ukraine the long-term changes in absolute values
of the summer heat are found to be insignificant (they become lower by 2.3°C in the warm half a year; in the
range from 1.8°C to 3.8°C in different meteorological stations) as compared to dynamic changes in absolute
minimum temperatures (they are increased by 3.1°C in the warm half a year and by 4.6°C in the cold half a
year).

So, the trustworthy identified long-term changes in average temperatures (their increase in winter and
decrease in summer), absolute minimum (they get higher in the cold half a year and in winter) and absolute
maximum temperatures (they become lower in the warm half a year and in the spring-summer-autumn
season) are conducive to decreasing the fluctuation amplitude both of average and absolute
(minimum/maximum) temperatures in the yearly cycle.

Based upon a comprehensive analysis of fluctuations in the relative coefficient of long-term changes in
parameters of meteorological characteristics (in total /yearly, half yearly and seasonal/ and separately for
precipitation, the mean, absolute maximum and minimum temperatures) it was possible to show that in the
major part of trends established in certain (in 58% of cases for precipitation, 75% for average temperature,
84% for absolute minimum and 82% for absolute maximum temperatures) the changes take place in the
range from 15% to 30%, it being known that for some meteorological parameters there are changes in
relative coefficient, whose values have a close approximation to the threshold estimated as 50%.
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CHUCTEMHOE U3YYEHUE APUJIHBIX TEPPUTOPUIA

VIK581.143.5

COJIEYCTOMYUBOCTD PA3HBIX OPTAHOB PACTEHUI U X
PEAKIIUSA HA 3ACOJIEHUE

©2007r. 3.M. Aumesa, A.I'. FOcydos

Jlacecmanckuti 20cyoapcmeeHHblll YHUSepcumen,
Poccus, 367000, Maxauxana, yn. M.I aoacuesa, 434

Pegepar. Nzydena uysctButensHOCTh K 3aconenmio (NaCl, CuSOs m ZnSO4) y W307IMpPOBAaHHBIX
JIMCTHEB, TMIIOKOTWIILHBIX U CTEOJIEBBIX YEPEHKOB, LIENBIX pacTeHuil (acomm, CBEKIbl, OakiakaHa,
MOJICOJTHEYHUKA. Y BCEX BHIOB MOJENEH M OOBEKTOB IMPH 3aCONICHHH C PA3HON HHTECHCHBHOCTHIO
(Oonee BBICOKOM Yy UYBCTBUTEIBHBIX KyJIbTYpP) CHIDKAIMCh IIOKa3aTeln >KU3HECIIOCOOHOCTH -
BBDKMBAEMOCTh M AKTUBHOCTh KaJUTyCO- M PU30TEHC3a, HAKOIUIEHHME OHOMAcChl KaJUTyCHOM TKaHH.
Haubonee anexBaTHa peakiu Ha CTpecC IEJIbIX pacTeHU U cTeOeBbiX uepeHKoB. KiroueBble
ciaoBa: NaCl, CuSO4, ZnSO,, wu30MMpOBaHHBIE OpraHbl, in Vvitro, ¢aconb, TMOJICOTHEUHHUK,
OakJia)kaH, CBEKJIA.

N3yyeHrne yCTOMUMBOCTH pPAcTEHMH K CTpeccaM HMMEET KakK IMO3HABAaTEIbHOE, TAK IPUKIIAIHOE
3HaueHue (pa3paboTka METOAOB JUarHocTUkH). Mmeromuecss Meroabl JMOO HEAOCTAaTOYHO
aJIeKBaTHBI, JIMOO JUIMTEIbHBI U TPYAOEMKH, JHOO y3KocmenupuuHel. B 3ToM oOTHOmIEHUU
MPEACTABISIET HHTEPEC CPABHUTEIIBHOE M3YyYEHHE BO3MOXKHOCTEH HCIOIB30BAHMS METOAa
KyJIbTypbl pa3sHbIX HM30JMPOBAHHBIX OPraHOB W CTPYKTYpP BBHAY BBICOKOM HX UyBCTBUTEIHHOCTH K
crpeccam. OgHAKO /0 CHMX MOpP B 3TOM HAINpaBJICHUM aHAIU3UPOBAHbl BO3ZMOXHOCTU KIIETOK M
tkaHedt (byrenko, 1975; 1999), peakumst KOTOpBIX HE BCErJa OKa3bIBajlach aJIeKBATHOM
ocobeHHocTsaM 3konoruu pacrenuit (Hocos, 1999; Gulati, Jaiwal, 1994).

NmeroTcss moka JMIIb CBEIEHUS O TEPCIEKTUBAX MCIOIb30BaHUSI METO/Na KYJIbTYPhI
M30JMpoBaHHBIX JUCTREB (Yarwood,1946; IOcydos, 1988) u kopueit (CmupnoB, 1970) asst orieHKH
peaKmu OTAENBHBIX OOBEKTOB Ha CTpecChl. Bce ele orpaHWuYeHbl CpaBHUTEIbHBIC ITAHHBIE O
peaKI Ha CTPEcChl 00JIee CIOXKHBIX H30JIMPOBAHHBIX OOpAa30BAaHMN W IIENBIX pacTeHHH (AJHeBa,
2001; MaromenoBa u ap., 2003). Takue cpaBHEHHMS M TPEACTABISIOT HMHTEPEC IS OLCHKHU
IKOJIOTHYECKON yCTOWIMBOCTH PACTCHHI 1Ta OCHOBE y4UeTa IPOSIBIICHUI MOp(OreHe3a.

Metoanka

ens pabGoTtel - aHanu3 4yBcTBUTENBbHOCTH K 3acosnennio (NaCl, CuSOs, ZnS04) y
W30JIMPOBAHHBIX JIMCTHEB, TUMOKOTHJIBHBIX U CTEONEBBIX YEPEHKOB, IENBIX PACTeHH hacomm
0oObIKHOBeHHOU {Phaseolus vulgaris L.) copra Cakc, cBekibl {Beta vulgaris L.) c. bopmo 437,
Oaknaxkana {Solatium melongena L.) c. Anma3, nonconneunuka (Helianthus annum L.) c. BHUMMK
8883.

Cemena Bcex KynbTyp 3amMauMBaid B uamkax I[letpu Ha ¢unbrpoBanbHOi Oymare. [locrie
MIPOKJICBBIBAHUSI MX CAXAJM B SIUKH C MPOMBITHIM TIECKOM. UEpeHKH (JIMCTOBBIC, CTEOJICBBIC C
JUCTBAMH W 0€3 HUX W TUNOKOTWIBbHBIC (C CeMsAIoMsaMH U 0e3) oraensik oT S5-30-ITHEeBHBIX
MPOPOCTKOB U KynbTuBUpoBaM B pactBopax NaCl, CuSOs u ZnSO, (0.0001 -0.1M). Konrpoms -
muctrsutipoBadHast Boga. Comb NaCl siBsieTcst KOMITOHEHTOM TToYBeHHOTO 3acoseHust, a CuSO4 u ZnS04
OOBIYHO MOMAAAIOT B AKOCUCTEMBI B CBS3U C PA3TMYHOMN JESITEILHOCTHIO YETIOBEKA.

OmnbITH IPOBOIMIM TaKKe in vitro mo obwenpunaToil Mmeroauke (Kammaun u ap., 1980). Ilocne
crepunmzamu ctpyktyp 0.1 % pactBopom AgCl B Teuenre 10 MUH MX MPOMBIBAIN HECKOJIBKO Pa3 B
TUCTHJUTMPOBAHHOW  BOJIE. OKCIUIAHTHI TOMEIIadd B TCHUIWUIMHOBBIE CTaKaHYUKH C
arapu3oBaHHOU cpenoit Mypacure - Ckyra (MC). B cpeny BBOAMIN MHIOIUIMACIISIHYIO KHCIIOTY
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(UMK), 6ensunamunonyput (BAII) B pa3nbix komOuHammsx, a takxe xiaopua Hatpus (NaCl). B
KaKJIOM BapuaHte - 20-25 CcTakaHYMKOB C SKCIUIAHTAMHM THIOKOTHIIA, CEMSAO0NHU, JUCTOBOM
miactuHky (nanee O1°,9C,2J1 coorBeTcTBeHHO). OMBITHI in1 Vitro BKIIIOYAIN CIAEAYIOIINE BapHAHTHI
KyJIbTUBUpOBaHMA: 1) MunumaneHas cpega MC 6e3 ¢puroropmonos, 2) cpeaa MC + conb (NaCl -
10 r/m), 3) MC + ¢purtoropmonst (UMK - 0.5 u BAII - 2.5 m1/1).4). MC + ¢purorpmonst +NaCl.

CocTosiHMEe W30JIMPOBAHHBIX CTPYKTYp OLEHHBAIU MO BBDKMBAEMOCTH, MPOAOIKUTEIHHOCTH
KHU3HHU, 00pa30BaHUIO KAJTyca M KOpPHEH, a TaKkke BeIHMJuHEe OMomacchl. B Tabnmuiax mpuBeaeHBI
cpenHue apu(PMETHIECKUE U UX CTaHIaPTHBIC OITHOKH.

Pe3y.111,TaT1)1 Hu oﬁcymelme

Jlnst OOBEKTOB M CTPYKTYp XapakTepHa crenuduka peakiuu Ha cojeBO ctpecc. Y dacomu
MHUHUMAJIBHYIO BBDKUBACMOCTL HPOSABIIAIA 9C JaxKE IIpU OTHOCUTCIIBHO HCBBICOKOM YPOBHC
zaconenus (0.5 % NaCl), torma kak y DJI u OI' ee cHWKeHHE OTMEUEHO INpH 3acoieHuu 1%
(Tabm.1).

Tadomuua 1. Peaknus sxcrianToB (acoiu, MoICoHeYHHKa 1 OakiaxaHna (A-B) Ha BHecenue NaCl B

nurareabHyto cpeny. Table 1. Reaction of explants of bean, sunflower and eggplant (A-B) on
introduction of NaCl to nourishing environment.

BapraHTH BeDKBAEMOCTE Ha 28 IeHb, $ KajurycooBpasoBanve, %
A B B A B B
ST 1 100+10 85+10 60+11 90+10 85+9 63+11
2 100410 80+10 55+8 85+10 80+10 55+10
3 5049 5048 2049 71+10 | 5048 0
35C 1 40410 10040 9545 6619 10045 75410
2 1046 10045 80+5 13+1 90410 70+10
3 1347 75410 41+1 2345 70£10 50+10
5J1 1 70+9 6049 100 75+10 25+5 90+8
2 7049 50+9 100 18+7 20%5 86+10
3 2749 40+8 100 30+5 0 86+5

[pumeuanne. 1 - MC+UMK (0.5 mr/m) + BAII (2.5 mr/m); 2 - MC + UMK + BAII + NacCl (0.5%); 3 -
MC + UMK + BAII + NaCl (1%).9I" y daconu okazanuch MeHee 9yBCTBUTEIBLHBIMU K 3aCOJICHHUIO,
yeM TuCcTheB. CONEeBOM cTpecc CUiIbHEEe TOIaBIIST TPUPOCT OMOMACCHI AKCIUIaHTa U Kayuryca y DJ1,
yeMm Ol (puc.).

Puc. IIpupoct Kamryca y sxcmmanra (I') y muctheB (A) u kamryca (11) u runoxotuneii (b) dhaconn
B ycloBusx 3aconenus cpenbl. Fig. Increase of explant (I) and callus (TI) of leaves (A) and hypocolyl
(B) of beans in condition of environment salinization.
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I[Ipu stom Ha cpene MC c¢ mobaBiaernmem 0.5% NaCl y 3I' Habmromanock naxke HEKOTOPOE
CTHMYJIUPOBAaHHUE IMpoliecca KawurycooOpazoBanusi. Macca xatyca, odpaszoBasmerocs Ha 30 cyT., y O
cocraBmia 120, 3JI - 96 % mo cpaBHeHUIO ¢ KOHTpoJeM. B BapuanTe ¢ 3acomenuem 1% NaCl -53 u 36 %
COOTBETCTBEHHO. MeHsuics ¥ TN Kajutyca: B Bapuante ¢ 0.5% NaCl - oT peIxJIoro 10 miI0THOTO, 0OBIYHO
JKeNThIM unu 6enblid, Torna kak ¢ 1% NaCl - Tonpko KOpu4yHeBHIH IUIOTHBIN. bonee uyBCTBUTENEH K
COJIEBOMY CTpPECCy IpolLiecC KOpHEoOpa30BaHusl, KOTOpHIH monasisiiics yxe B Bapuanre 0.5 % NaCl. Ilo
UTOTaM peajH3allii BCeX IoKa3areled »KU3HECHOCOOHOCTH, MOYKHO IOCTPOHUTH YOBIBAIOUIMHA psijI
JyBCTBUTEIBHOCTH K cojieBoMy crpeccy misi (acomm: OC —»DJ—»DI. Takas ke KapTHHA
HaOIIoaach U B OMBITaX C YEPEHKAMU B HECTEPUIIBHBIX ycHoBUAX (Tabn.4). CTpyKTyphl OakiaskaHa
TaKXKe OTIMYAINCH 110 YyBCTBUTEIBHOCTH K cojieBOMY crpeccy. Y OC OTMEUCHO MEHEee 3HauUTEIbHOE
CHIDKCHHE BBDKHMBAGMOCTH, MHTEHCHBHOCTH M MOIIHOCTH KamiaycooOpasoBaHus, dem y OI'. Macca
Kautyca, oopazoBanHoro Ha OC B koHTpoJe (0e3 conu), coctaBuna 575 mr, a B Bapuante ¢ NaCl (1%) -
yxe 153 mr (1abn.2). B xoHTpose o0pazoBanue KopHel 3ameueHo y 18% mpopoctkoB. Beenenue conu B
cpeay MHrHOMpoBajo pu3oreHes. B Bapuanrte 0e3 3aconenus Ha kamtycax OC u DI 3aknmaapiBanuch
MOYKH, YTO HMOJHOCTBIO MOJABIIIIOCH NPH 3acoyieHHH cpenbl. DJI GaknakaHa MEHee 4yBCTBUTENIBHBI K
COJIEBOMY CTpecCy, MX HHrMOMpoBaHHe HaOmoanock B 6oiee BRHICOKUX KOHIEHTpauusx, yeM y DI u OC
(tabn.1). Tak, BEDKUBAEMOCTh, IPUPOCT U KayurycooOpazoBanue DJI mpu BBenenuu B cpexy comu (1%)
coCTaBWIM Ui (acoiu cOOTBETCTBEHHO 39, 76 u 53 % mo cpaBHEHMIO C KOHTpPOJIEM, a AJs OakinaxaH
BCE IMOKA3aTeM OCTACh Ha ypOBHE KOHTPOJSA. Y BceX CTPYKTyp OakmaxkaHa W (acoyid B yCIOBHUSX
3aCOJICHHS TIPOIECC KOPHEOOPa30BaHM CHIIbHEE HHTHOUPOBAIICS, YEM KaJUTyCoOOpa3oBaHueE.

Tab6mmua 2. BrusiHre 3acoyieHns Cpeibl Ha ChIpYIo Onomaccy kayurycHoit Tkanu (mr). Table 2. Impact of
salinization of environment on raw biomass of callose tissue (nig).

BapuanTsl dacoin baknaxan IToaconueunnk Csekia
9Cl1 - 0 155 +18 5248
2 - 0 64 + 23 47 + 12
3 - 575 £35 292 £ 46 &85+ 18
4 - 153 £ 19 202 £20 199433
OBK - 27 69 230
ar'l O(xopHN) 15+5 0 45+5
2 O(xopun)* 0 0 1542
3 273 £ 46 40 +7 115+ 20 30 +£3
4 146+25 10+£3 130 £15 40 +6
OBK 53 35 13 133
OJI'1 60+10 - 64+10 4546
2 48 £13 - 15+ 10 110+ 20
3 149 £39 - 76 +£15 168+ 19
4 54+11 - 66+14 400+ 5
36 - 89 242
OBK OC - 27 69 230
or 53 35 13 133
OJ1 36 - 89 242
Cpennee** 45 26 90 202

[Mpumeuanwue. 1-4 - 0003HaUCHUS BApUAHTOB. - CM. B II. «Marepuai u MEeTo Il UcceqoBaHuiy. 0)-Katyc He
o0pazyercs; -)- HabIIOIeHUs. He IPOBOIIINCE ; *) B JaHHOM BapHaHTe KOPHHU Pa3BUTHI c1a00; **) mpuBeIeHbI
CpeIHME BETUYMHBI JUIA BCEX SKCIUIAHTOB Y Kax a0l KyapTypsl; OBK - oTHOocHTenbHOE HakoIIeHne
OroMacchl KaJuryca.
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3aconeHre  TPUBOAMIO K  CHIDKGHHMIO — TOKaszaTelne  BBDKMBAEMOCTH, pocTa U
KaJUTyCoOOpa30BaHUsI U Y AKCIUIAHTOB MozcoaHeuHuKa. IIpu sTom BBeneHue xmnopuna Hatpus (1%) B
MUHUMaIBHYIO cpery MC cnocoOCcTBOBAIO JIeTaTbHOMY UCXOy BCEX AKCIUIAHTOB, a CJIA0BIA KaJLTyC
orMeueH Tonbko y 10% DOC. Habmomanace Takxke 3alepKa CpPOKOB pa3BuTusa Kamryca. [lpu
OJJTHOBPEMEHHOM K€ BBEJCHUM pErYJISATOPOB pOCTa U COJM OTMEYEHO IIOJHOE IOJABJIEHHE
kamurycoobpaszoBanus y DJI. YV 3C u OI" oHO mpoucxoauiio MeHee akTUBHO, YeM Ta cpezie 06e3 ComH.
Macca skcrutanToB cemsiionerd k 20 THIO KyJIbTHBHPOBAHUS B BapHaHTE 0€3 COJNM U PETYISATOPOB
nocrurana 155 mr, B BapuanTe Tosibko ¢ coibto (1%) ~ 64 mr. Ha cpene ¢ perymistopamu 6e3 conu
Macca 3KCIUIaHTa ¢ KaJulycoM cocTaBmia 293 mr, a npu BBeaeHuM coiu -160 mr. MHTEHCUBHOCTH
KaJutycooOpa3zoBanus Ol MoAcOoTHEUHUKA TaKkKe CHUXKAJIach MPU 3aCOJIEHUH, YTO HAOII0AaI0Ch U B
ombITax Apyrux uccnenosareneii (Prakash et al., 1993).

VY 9KCIUTaHTOB CBEKJIBI BBEIICHHME COJNM B Cpey HE TOJBKO HE NPHBOIWIO K CHIDKCHHIO
KU3HECMIOCOOHOCTH, HO B Dpslie CIy4aeB Jaxe CTUMYJIHUPOBalo pocT Kamryca. OcoOeHHO
CYIIECTBEHHBIC pa3IM4usi OTMEUCHbI B OHMOMAacce oOpa30BaBIICHCS KALTYyCHOM TKaHW (TaOi.2).
[lokazarenpbHbl pa3nUuusi TakkKe Yy OKCIUIAHTOB pa3HbIX CTPYKTYp CBEKJIBL. Bbicokyto
YyBCTBUTEIBHOCTh NIposiBUIM OI', MeHbIIyt0- OC.

Hrak, y Bcex BHIOB CTPYKTYp MNpPH KyJIbTUBUPOBAHMH B YCJOBHSAX 3aCOJICHUS OTMEUYEHO
CHIDKEHHE TIOKazaTesel »ku3HecrnocoOHocTu. Crenuduka 3akirodanach B CKOPOCTH H3MEHEHHM, a
TaKk)k€ B WHTCHCUBHOCTHM HAKOIUICHHMs OMOMAacchl KaJUTyCHOM TkKaHW. buomacca kamryca
yMEHbIIAIACh 00Jiee 3aMETHO y SKCIUIAaHTOB Oo0Jiee COJICUyBETBUTENBHBIX KyJIbTyp ((acomu u
OaknaxkaHa), a MeHee - Yy YycToiumBoW cBekibl (Tabm. 2). IlokazaTeneM, XapakTepH3YIOIIUM
YCTOMYMBOCTh PACTEHUN K Pa3HbIM BO3IACUCTBUSIM, B TOM YHCJIE€ M K 3aCOJCHHUIO, MOXKET CIIY>KUThb
OTHOCHUTEJIbHAS JJIMHA TPOpPOCTKOB (AnbaepoB, bartamesa, 1999), a B Hammx ombITax- BETUYMHA
OTHOCUTEIBHOTO HakorwieHus Ouomaccel kamwryca (OBK), paccumteiBaeMasi Kak OTHOIIEHHE MAacChI
Kajiyca OmbITa K KOHTponto (B mporeHTax). [Ipu cpaBHeHMM OHMOMACChl KajUTyCOB Pa3HOTO
MPOUCXOXKIICHUSI Y OOBEKTOB IMPEUMYIIECTBO OKa3ajloCch Y CBEKIbL [Ipu cpaBHEHUH YCpEIHEHHBIX
MOKa3aTesIeH 1Mo BCeM CTPYKTYpaM y 00BEKTOB (pacoiib HE3HAUNTENLHO OTINYAIach OT OaknaxaHa (45 u
26), 3amerHO Bo3pacTan oH y moxaconHedHuka (90) u cewnsl (202) (Tabm.2). OTH BETHYHHBI
COOTBETCTBYIOT COJICYCTOMYMBOCTH IIEJIBIX pacTeHuit kaxkaoro oobekra (Kocymmna u ap., 1993).
XapakTep M OpPraHOCTIEHU(PUYHOCTh TPU3HAKA COJEYCTOMYMBOCTH CIEIyeT YYUTHIBATh TPHU
KOHKPETHU3AI[H METOJIOB JJMATHOCTHKHN YCTOHYUBOCTH.

Opranocnenu(puyHOCTh COJIEYCTOMYMBOCTH M BHJIOBbIE OCOOEHHOCTH TPOSBISUINCH U B
YCIIOBHSAX HECTEPWIbHON KyJIbTyphl. Tak, Takue CTPYKTYphbl Y 00BEKTOB, KaK YEPEHKH, OTIMYAIHNCH 1O
BBDKMBAEMOCTH M YKOPEHSIEMOCTH IpY KyJIbTUBUPOBAHUU B pacTBOpax cojieil. OTUYMsl MPOsBISUTUCH
HE TOJBKO MO0 00BEKTaM, HO U MO CTPYKTypaM M THIlaM 3acojeHus. [Ipu 3Tom, Kak mpaBuio, o mMepe
YIPOLICHHUS CTPYKTYPBI €€ YyBCTBUTEIBHOCTh K CTpeccaM TOBBIIIANAch. PacTBopsl cynbdara mean
OKa3aJM Ha W30JHMPOBAHHBIE CTPYKTYpbI Oojiee BBIpAKEHHOE HETAaTWBHOE BO3JECHCTBUE, YEM PACTBOPHI
cyib(darta mMHKa ¥ XJopuaa HaTpus (Tadmn.4), 4Tto coryiacyercs ¢ JaHHBIMU JUTEPATYPbl O BBICOKOU
TOKCHMYHOCTH 3T0M comu (Enmpkuna, 2001).

BBICOKYI0 4YyBCTBHTENBHOCTh K 3aCOJICHHIO TPOSBUIM H30JIMPOBAHHBIC JIUCThS, KOTOpBIC
orMupanu 0e3 pa3zButus kopHeil B pactBopax 20 MM NaCl m 0.0005 MM CuSO4. Otpes3ku
AIUKOTHIIEH OKa3allMCh MEHEe >KU3HECIOCOOHBIMH O CPaBHEHHIO ¢ TUNokoTwismH. [loporoBas
YyBCTBUTEIIFHOCTh OpPTaHa 3aBUCENIa U OT €ro OpraHu3aluH. Tak, y THIOKOTHIBHBIX U CTEOJIEBBIX
YEPEHKOB (C JIMCThSIMU WIW CEMSIOJSIMH) OTMEUEH pU30TeHe3 B YCIoBHUsAX 3acosienus (40-50 MM
NaCl nmns mnonconneunuka u 15-30 MM g daconu), ypoBeHb KOTOPOTO Uil OTPE3KOB
TUIMOKOTHIIEH M JMHUKOTUJIEH 0e3 JUCTheB M ceMsioyield OKa3ayicsd TOKCHMYHBIM. B cBs3u ¢ 3TuM
OTMCTHM, YTO PHU30T€HE3 Y H30JUPOBAHHBIX JIMCTHEB C YEpEIIKaMHU IOAABISAJICS B PacTBOpax
HECKOJIbKO 00Jiee BBICOKOW KOHIEHTPAIMK COJIM, YeM Yy JINCTheB Oe3 uepemkoB. Habmronmamace y
HUX M 3aJep>KKa 3aKIaJKd KOpHed Ha 3-5 JgHeil mo cpaBHEHHWIO ¢ KOHTpoJieM. Tak, Hampumep,
NEpUOJT pU30TEHE3a COCTABIISLT B KOHTpoJie 6 nHell, Toraa kak B pactBope ZnSO4 (0.0006%) — 19
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nHe. B menom y crebneBbIX M TMIOKOTHWIIBHBIX YEPEHKOB (DAcosii CHMKEHHE M IIOJIHOE
MOJIaBJICHUE YKOpEeHseMOCTH mpoucxonmno B pactBopax NaCl coorBerctBenHo 10-20 u 25-45
MM, y noaconneunuka - 40-50 u 45-55 MM (1a6:1.3.,4).

Tadoauna 3. [Toporoseie mo3e1 gyBcTBUTENbHOCTH K NaCl (MM). Table 3. Extreme doses sensitivity to
NaCl (mM).

OOBEKTBI U CTPYKTYPHI JleranbHbIe Cocrosnue
KOHIICHTpA WHTUOMPOBAHUS PU30TEHE3a
i, MM ciaboe IIOJIHOE
Daconv 2545 1545 2045
OO6nucTBeHHBIE CTEOIEBBIE YEPEHKHU 1045 542 10+5
OTpe3Kku YMUKOTHIICH 45+10 3045 45+5
['MMOKOTHIIbHBIC YEPEHKU C CEMSONISIMHU 20+10 20+5 40+5
OTpe3ku TUIMOKOTUIIEH 2045 1043 1545
OTeneHHbIE IUCThSI 120+ 15
Ilenbie pacTeHns
Tooconneynux 65+ 10 40+£5 50+£5
OOGIUCTBEHHBIE CTEOIEBBIE YEPEHKH 3045 10£5 20+£10
OTpe3Ku SIMUKOTHIIEH 60+ 10 45+5 5545
['MMOKOTHIIbHBIE YEPEHKH C CEMSIIOJIAMHE 25+5 15 +5 20£5
OTpe3Ku THITOKOTHIICH 15+5 543 10£5
OTeneHHBIC JTUCThS 190420
Ilenple pacTenus

Tabuuna 4. YKOpeHAeMOCTb pa3HbIX CTPYKTYp (hacoiu MpHu KyJIbTUBHPOBAHUM B COJISIX MEIH ¥ IIMHKA.
Table 4. Ingraining of different structures of bean while cultivation in salts of copper and zinc.

Bapuant ZnS04 CuSO4

7 16 cvT. OOGmas 7 CVT. 16 cvyT. OOmas

H0 1 80 90 90 70 80 80

2 50 80 90 50 80 90

3 - - - 20 50 50

4 20 60 60 20 100 100
CuSOsMM

0.024 1 0 10 10 0 0 10

2 10 30 30 0 30 30

3 - - - 0 5 10

4 10 20 10 20 20

0.020 1 10 10 0 20 30

2 20 40 50 0 40 50

3 - - - 0 20 20

4 20 20 20 30 30

0.012 1 50 10 10 20 50 60

2 20 70 70 20 70 70

3 - - 0 30 30

4 1 30 30 20 35 40

[Tprmevanne. O003HaYCHHS CTPYKTYP: 1  M30JIMPOBAHHBIC JIUCTHS;, 2  OOJIMCTBEHHBIC CTEOJICBBIC YSPEHKH; 3 -
OTPE3KH SIUKOTHWICH; 4 THITOKOTHIIBHBIC YepeHKH. [Ipodepkn (-) HAOIIOACHUS HE TIPOBOMIHCE.

He y Bcex 00bEKTOB COJICYCTOWYMBOCTh CTPYKTYP KOppEIHpOBajia ¢ TAKOBON LIEIBIX PACTCHUH.
Hampumep, nucths 0Oojiee CONEYCTOMYMBOTO TIOJCOJIHEUHHKA W MEHEe YCTOMYHMBOW acoyn
OPOSIBISIM  OIMHAKOBYIO  YYBCTBUTEIBHOCTH K 3acoseHuto. [Ilpy  3ToM  HaOmonanoch
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MHTMOMPOBAHUE TIPH PAaBHBIX HU3KHX KOHIEHTpamumsx (okoio 10 MM). Hambombinee cooTBeTcTBHE
peakiy y BceX OOBEKTOB HAONIOAANOCH Ul PH30Te€He3a OOJIHMCTBEHHBIX CTEOJIEBBIX YEPEHKOB,
HauOosiee TMPUOMIDKAIONMXCS TI0 YPOBHIO OpraHM3allMM K IIEIOMY PacTeHHIO, YTO TIO3BOJSAET HX
UCTIONIB30BaTh B KaueCTBE aJ€KBATHOM MOJEIHU MPH OLIEHKE YyBCTBUTEIBHOCTH PACTEHHN K COJISIM, B
TOM YHCJIE MEIH U IIHHKA.

3AKJIFOYEHHE

Jis pa3HbIX OOBEKTOB M Mojened (MpOpPOCTKOB, H30JUPOBAHHBIX OpPraHOB U CTPYKTYD)
XapaKkTepHa chenu@uka peakiuy Ha 3acolieHue cpeabl. [Ipu 3ToM MeHbIas 4YyBCTBHTEIBHOCTD
XapakTepHa M30JMPOBAHHBIM CTPYKTypaMm OoJiee COJIEyCTOMYMBBIX pacTeHuil (CBekia H
MOJICOJIHEYHHK). B TO ke Bpemsi M3MEHEHUE YPOBHSI OpraHU3allUu CTPYKTYphl TaKKe HMEET
3HAUCHUE ISl PEaKkIMU Ha 3acojieHue. Peakims THMOKOTWIBHBIX M CTEOJNEBBIX UYEPEHKOB Oosee
a/IeKBaTHa TAaKOBOM IPOPOCTKOB M CaMMX PACTEHUH, YEM M30JIMPOBAaHHBIX JIMCTHEB M OTPE3KOB
cTebmneil.

B sTom oTHOIIEHNN HanboJiee OT3bIBUMBBI TAKKE MTOKA3aTENH, KaK pa3BUTHE KOPHEH y CTPYKTYP
U HakorieHue Ouomacchl kamnyca. [1o BeauurnHe OTHOCUTEIBbHOTO HAKOIUIEHHS OMOMAacChl Kajuryca
BBIJICIISIIOTCSI TIOJICOJTHEYHUK M CBEKJIA, Kak Oojiee coyeyCTOW4MBBIE KyJbTypbl. Ha monconHeunnke
MOKA3aHO TaKXe SIBHOE MPEHMYILIECTBO CTEOJEBBIX YEPEHKOB MpPU JEUCTBUM XJIOpHA HATPUS U
cynbharoB Menu ¥ nMHKA. OTIHYUS OOHApPY>KEHbI U MEXIY IPYTUMH OOBEKTaMH, XOTS U MEHee
pe3kue. B cBA3M ¢ 3TUM Ha/J0 OTMETHUTH, YTO KYJIHTUBUPOBAHHE M30JIMPOBAHHBIX OPraHOB U TKAHEH
JUISL OLIEHKH JIEHCTBUSI SKCTPEMAaJIbHBIX (DaKTOPOB Ha PACTEHHUS 3HAYMMO, KOTJ]a CPaBHEHHE BEAETCA C
YUETOM pe3yJbTaTOB Pa3HBIX CTPYKTYp B IPEAENax OJHOTO M TOTO K€ pacTeHUs. JTO IO3BOJISET
OLIEHUTH CHEIU(PHUKY peaKkMyd CPaBHHUBAEMBIX KYJbTYp C MOMpPaBKaMH Ha OCOOEHHOCTU OTAEIbHBIX
CTPYKTYP.

[Io peakuum OTAENBHOM UW30JIMPOBAHHONM CTPYKTYpbl HE BCErJa YyAAETCs OIPEACIIUTh
COJIEyCTOMYMBOCTh PACTEHMs], TaK KaK 3aMETHO MEHSETCS MOpPOroBasi UyBCTBUTEIBHOCTh CTPYKTYpP K
3acojieHn0 B mpenenax uHauBuayyma (Amumesa, 2001; MaromenoBa u gap., 2003). Ananus
MOPOTrOBOM YYBCTBUTEIBHOCTH CTPYKTYp K CTpeccaM, SIBIISIOIIEics pe3yibraTtoM aubdepeHpamm
WHIMBUYYyMa U BCE €Ille CJIa00 N3yueHHOH, MTO3BOJIET CYUTh O CIOXKHON MPUPOAE SKOJIOTHYECKOM
yCTOWYMBOCTH pacTteHuil. Hapacranue muddepeHnpanmum W METaMEpIioCTH  OpTraHU3aIuu
WHAMBUAYyMa B XOJAE OBOJIONUU pPACTEHUN NPUBENO K HEOOXOJUMOCTH BO3HHUKHOBEHUS
MEXAaHHU3MOB, OIpPEIENAIOmUX (HU3HOIOTMYECKOE B3aUMOACHUCTBUE MEXKAY CTPYKTypaMH B
oHTOreHe3e. Takas BO3MOXKHOCTh pealibHa TOJBKO MpU OTOOpE HHAMBHUAyyMa KakK CTPYKTYpHO-
(YHKIIMOHATBHOM IIETIOCTHOW CHCTEMBl. B 3TOM M TpOSBIAETCS 3HAYUMOCTh MEXaHHM3MOB,
HalpaBJIeHHBIX Ha oOecreueHre YCTOWYMBOCTH HMHIMBHUIAyyMa K CTpeccaM U pPa3HOIO YpOBHS
MOPOTrOBON 4yBCTBUTENbHOCTH ero TkaHed (LlImambraysen, 1982). DTu MexaHU3MBI U CITyXar ISt
MOJIEP>KKY TOMEOCTa3a ¥ HaJIeKHOCTU MHIMBUIyyMa PacTeHUI B HEOIAronpusITHBIX YCIOBUSX.
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We studied sensitivity to salinization (NaCl, CuS04 and ZnS04) of isolated leafs of stalk haft of hole plants

of bean, beet, eggplant, sunflower. The factor of viability - survival and activity of callose and rhizogenesis,
storage of biomass and callose tissue of all kinds of models and objects in condition of salinization with
different intensity (that is higher of sensitive plants) reduced. The most similar reaction on the stress is the
reaction of stalk haft.
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Llenbto uccnenoBaHuii ObUIO MOMYy4YEHUE TEHETHYECKOW MOIM(UKAINH Bsi3a MEJIKOJIHUCTHOTO
JUIsL YCWJICHHS HACJIEJICTBEHHBIX MPU3HAKOB JKCTepbepa M YCTOWYMBOCTU K 3a00JEBaHUSIM H
HACEKOMBIM, T.€. KaueCTB, HEOOXOIUMBIX Ul CO3JaHMsI BETPO3AIIUTHBIX JIECOOJIOC HA TMOJSIX U B
ropojaax, a Takxe I YKperieHus: 0eperoB Maibix pek B caBaHHax Benmukux PaBuun CILA u B
CXOIHBIX KIMMAaTUYECKUX YCIOBHUSX JIECOCTENHOM 30HBI Poccuu. B mporecce paboT 55 caxkeHIeB
KJIOHUPOBAHHOTO Bsi3a MEIKOJMCTHOTO ObUTH BhICaKkeHBI B 1990 T. 0k0110 ropoza J[>xankmeH-Cutw,
mrat Kanzac. Crycrs nTh M MIECTHAUTD JIET MOCIIE MOCAIKN BRDKUBILINE ACPEBbs ObUIN OIICHEHBI
[0 TaKUM MapaMeTpaM, Kak aJanTaius K MECTHbIM YCJIOBHSIM: BBDKMBAeMOCTh, JUAMETP CTBOJA,
BBICOTAa JiepeBa, 00beM U JUWaMETp KPOHBI, KOJUYECTBO JIOMUHHPYIOIIUX BeTBei (Tabm. 2). 3a
JEPEeBbSIMH  YXQKMUBAJIM W BeNIM HAONIOIEHHWE COTPYIHUKH  HAy4HO-HCCIIEI0BATEIbCKOM
naboparopun Bemukux CeBepubix PaBHuH, Manpan, mratr CeBepHas /lakota. [lepeBbsi Obuin
BBIPAIIEHBI U3 CEMSIH, OTOOPAHHBIX OT JIYUILIUX MPOU3BOUTENEH, PACTYIIUX B PAa3INYHBIX 00JIACTIX
Benukux PaBuuH. bBonbmMHCTBO ceMsiH ObUIO TOJIYYEHO OT JI€PEBbEB-IIPOM3BOJIUTENCH,
Haxonamuxcs B mrarax CesepHas u IOxnHas [lakora. Uepes msaTh J€T BBLKMBAEMOCTh COCTaBUIIA
33% ot nocaxeHHbIX, uepe3 16 ner - Tonbko 30.2%. 17 caxxenuer nokazanu 50% BBDKUBAEMOCTb.
[Tocne msATH J€T MOKa3aTean BBHICOTHI, JUAMETpa CTBOJA Y OCHOBAHMS, JUaMeTpa U 00beMa KPOHBI
UMENIM BBICOKHME 3HAueHHUs KOX(PQHUIMEHTOB Koppeisiuuu apyr c¢ apyrom. Ilocie 16 ner
K02 (D PUITMEHTHI KOPPEALNHA MEXAY BBICOTOH, TUAMETPOM U 00HEMOM KPOHBI OBLITH 3HAYUTEIIbHBI,
U JIepeBbs UMEJIN YCTOMUMBBIE HACIIEACTBEHHbIE IPU3HAKHU 110 4110Ka3aTENsAM BbICOTHI U OTHOIIECHHUS
nuamerpa aepesa k ero Beicore (D?H).

Bsas menkonuctubiii (Ulmus pumila L.) pactipocTpaHeH B MPUKACIHICKOM pernoHe Poccuu u
Ha cocennux teppuropusx (Gabal, 1984; Nikitin, 1977; Olovyannikova, 1990). Ha Ilupeneiickom
nosiyoctpoBe lMcmaHum naHHBIM BUJ CyliecTBYeT ¢ 16 Beka, 3aHECEHHBIM Kak JEKOPAaTUBHOE
pacteHne W camompous3BobHO pactpoctpanuBmeecs (Cogolludo-Agustin et al.,, 2000). B
Coenunennbie lllTaTel faepeBbst JaHHOTO BHAa Obutn BBe3eHbl B 1905 romy w3 Asum. B
MOCNIEACTBUM Onarofaps HX OBICTPOMY pPOCTY, TOJEPAHTHOCTHM K pa3IMYHBIM YCIOBUSAM H
YCTOMYUBOCTH O OTHOILEHHUIO K OOJE3HSIM 3TOT BUJ 3HAYUTEIHHO PACIPOCTPAHWIICS B PETHOHE
Bemukux PaBaun (Johnson., 1966). HecMoTpst Ha To, 4TO nEepeBbsi MPEBOCXOAHO UCIIONB3YIOTCS B
JIECO3AIIUTHBIX MOJIOCAX, UX PACIIPOCTPAHEHHE B FTOPOACKHUX Mocajkax HeonHo3HayHo (Dirr, 1990):
C OJIHOHM CTOPOHBI MOJIOKUTEJbHA CIIOCOOHOCTH 3PENIOr0 Bsi3a MENKOJIMCTHOTO JOCTUTAaTh BBICOTHI
oko010 60 GyTOB, TONTO YIAEPKUBATH KENTYIO JHCTBY U J1aBaTh SIPKU OKpac B OCEHHHI CE30H, HO C
JIPYroi - MPOJOJKUTENbHBIN BEereTallMOHHBIA MEPUOJT IelaeT UX YA3BUMBIMU K MOPO3aM, CHETY,
BeTpy. Mexnay 25 — u 50 rogamMu >KU3HU BSI3 MEJKOJHUCTHBIN OBIBae€T MOJBEPIKEH OONE3HSM,
HaHOCUMBIM Botryopiplodia hypodermia, a Takxe IpeapacroNokeH K yCTONYUBOMY MOBPEXKIECHUIO
JUCThEB OT HaceKoMbiX Pyrrhalta Iuteola w pap. BBIHOCAMBOCTH BSi3a MEIKOJIHCTHOTO K
00C/THEHHBIM TI0YBaM, CHOCOOHOCTh NEPEHOCUTHh 3aCyXH, OBICTPBIH POCT [ENAIOT PACTCHHE
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WJeaTbHBIM JUISI JICCO3AIIMTHBIX W BeTpo3amuTHBIX Jecomoioc (Leopold, 1980), a Bwicokas
YCTOMUYUBOCTH - MPUTOHBIM 715 TuOpuan3anuu (Ware, 1992). Illupokoe pacnpoctpaneHue B A3uu
MIOKa3bIBAa€T, YTO B3 MEJKOJIMCTHBIA 0ONagaeT BBICOKOM aJanTUBHOW CIHOCOOHOCTBIO Kak IJis
HCIIOJIb30BaHUs B JIECO3AILUTHBIX M0J0CAX, TaK U U1 IPOMBILIUIEHHBIX Nocaqok B ropogax CIIIA.
enpto ngaHHON paboOTHl OBUIO BBHISIBIIGHHE OCOOEHHOCTEH HAuyadbHOM CTaagud pocTta |
IIPOJOJDKUTEIBHOCTD JKM3HM PAaCTEHMM AAHHOTO BHUJAA, U3MEHEHHBIX IOCPEICTBOM celekiuu. B
IIPOLECCE UCCIIE0BAHUM HECKOJIBKO AEPEBHEB ObUIN MEPEAHbI ISl TEHETUUECKUX MOIUPUKALMH ¢
LENbI0 JaJbHEWIIEro YyCOBEpIICHCTBOBaHUS BHaa. [uOpumuzamus Obula TpoBeneHa Uis
YBEJIMYEHUSI CONPOTUBIISIEMOCTH JI€PEBBEB K MOBPEXKACHUSAM OT PA3JIMYHBIX HACEKOMBIX U
crocoOHOCTH MpoTuBOCTOATh OosesHsMm (Bey, 1990; Kopp et al., 1988). Co3nannbiii cemeHHON
(OHI M BereTaTHBHO Pa3MHOKEHHBIE Ca)KEHIIbI ObUTH oTmpasieHsl B Cubupb (Grbic, 1984). s
ONpeNieNIeHUs]  NOMyJIAlUKM, HaumbOonee mnonaxoxsmed s Kanzaca, Oblma  opraHu3oBaHa
JKCIIEpUMEHTaJbHas I0cajKa, KOTopas BKIIOYajga Jy4iue caxeHubl u3 CeBepHoll J{akoThl,
CHOCOOHBIE MPOTUBOCTOSITH MHOTHM BPEIHBIM HACEKOMBIM U 3a00JIEBaHUSIM.
MarepuaJsl 1 METOAbI

CaxeHIbl JIepeBbEB, MCIOJIB3YEMblE B JAHHOM OJKCIEPUMEHTE, ObUIM MPEJI0CTABICHbI
MunuctepctBoM cenbeckoro xossiictBa CIIA, wayunoi nabGoparopueit CeBepHOro peruoHa
Benukux PaBHuH m mratom CeBepHas Jlakota. IIpexxne Bcero, oToOpaHHBIE € y4eTOM OOLIMX
MIOJIOKUTEIBHBIX XapaKTePUCTHK ceMeHa mnpopamuBanuck Ha CeBepHbix PaBHuuax Illtarta Ha
tepputopun CHIA ot 43.0 no 48.8 ceBepHoil mupoTs! (Tabdia. 1). BosbIIMHCTBO reHeTHYECKU
M3MEHEHHBIX PACTCHUH OBUIM TPEACTABICHBI BS30M MENKOIUCTHBIM Ulmus pumila, HEKOTOPHIMA
rudpugamu Bsiza kpacHoro U. rubra (onu uncnunuck nox Homepamu 14400, 14401, 14402, 14510)
Y OJIHUM pacTeHHeM Bsiza arnoHckoro U. japonica (uucnutcs nog Homepom 14227). Kputepuu st
CeJIeKL[MH, OMMCAaHHBbIE HIKE, BBIOPAHBI C YYETOM OCOOEHHBIX YEpT JaHHBIX JIEPEBHEB, a TAKXKE
Hanbosiee BaXXHBIX OCOOCHHOCTEH, yKa3aHHBIX B COOTBETCTBHH CO Cieayromumu komamu: 01 —
oOmras BeIcoTa AepeBa, 02 — muameTp ctBoia, 03 — BBICOTA MPUKpEIUIeHUs KpOoHBI, 04 — pOBHBIN
ctBoi, 05 — rycrota KpoHbl, 06 — COMPOTHUBIIEHUE BPEIHBIM HACEKOMBIM, 07 — yCTOWYMBOCTH K
OonesnsiMm, 08 — ycroiiumBocth K repOunmmam, 09 — 3acyxoycroitumBocth, 10 -
MOpPO030yCTOHUNBOCTh, 11 — (opma kpoHbl, 12 — 1BeT JHCTBB, 13 — amanTanus K BHENTHHM
yclIoBUAM, 14 — yCTOHYMBOCTb K KMBOTHBIM, 15 — npyroe. Bsi3 MeIKOMUCTHBIN ObLT BBICAKEH B
1991 roxy Ha skcrepuMeHTabHOW TeppuTopun Maiindopaa (Milford) okono JIxankmen Cutw,
mrar Kamsac (39.2%c.m. u 96.5°3. 1.). JlaHHsbIid PErHOH XapaKTEpHU3yeTCs KOHTUHEHTAIbHBIM
kimMatoM. Ocagku COCTaBISIIOT Okojio 30 Mi0iMOB B TOJ, mpu 3TOM 75% BBINANAIOT B TEUCHUE
Nepuosia BereTanuu. DKCIepUMEHTalbHas IUIOINaKa Obula pa3jielieHa Ha JBe YacTH, KaKaas C
Tpemsi ydactkamu 1o 25 ¢yToB. [locagku cocTosiii W3 55 CaKEHIEB, KKIbIA U3 KOTOPHBIX
BBICAXKMBAJICSI B OT/ENbHbIE JENSHKU, COAEP)KALIMMU MO HIECTh CAXKEHIIEB, PACHOJOXEHHBIX B
clly4aifHOM mopsike. JlepeBbsi BbICaXXMBAJINCh ¢ MHTEpBajioM 12 Ha 12 ¢yTOB, YTO MO3BOJISAIO
OCYILECTBIISATh MEXaHWYECKOe yAajeHue cOpHOil TpaBbl. Ilocaaku pacmosaraguch Ha XOpOIIEM
[IECYaHOM TpYyHTE, INIy0ke HaXOJWICS CJIOW aJUTFOBUAIBHON MOYBBI C KUCIOTHOCTHIO pH oT 7.7 1
coJiepkaHueM opranuyeckoro BemecTBa 0.6%. DkcnepuMeHTanbHas IUIONMAAKa Oblla OrpaHUYeHa
JIEPEBbSIMU TEX € BUIOB. bpla m3mepeHa oOmiast BbICOTa AEPEBbEB, TUAMETP CTBOJIA HA BBICOTE
Tpex AIOWMOB OT 3eMJiH, Ha BeIcOTe OT 4.5 ¢yToB (mokazatens Dbh) u y ocHOBaHus cTBOJa Ha
BbicoTe 1/10 miofima. IlomydeHsl naHHBIE O CTENIEHH aaNTally K BHEITHUM YCIOBUSM U JHAMETpPe
kpomsL. [Tapamerp D*H 6GbLT MCIONB30BaH KAK HHANKATOP 06beMa, rae [ 5TO CpefHHi IuameTp
cTBOJIa, a H 310 oOmas BeicoTa AepeBa (Geyer, 1993). BonbImmMHCTBO BETBEH OBLIIO U3MEPEHO B
nepuoa ¢ 1995 no 2005 roxa, mocne 5 u 16 ner pocta cooTBeTCTBEHHO. C LIENBIO OpraHU3ALNU
HOpMaJbHONH KOHKYpPEHILIMH, MOTHOIINE TOCE MEPBOTr0 IoAa AepeBbsl ObUIM 3aMEHEHBI SICEHSMM.
HacneactBeHHOCTh OTOOPAaHHBIX CEMSIH (th) ObUIa IOJICUMTAaHA [0 METOy, onucaHHoMy KaHrom u
beit (Kung, Bey, 1979): thzl-(l/F), rae I mosydeH B pe3ynbTaTre JAEJECHUs CPeJHEH IIOIaau
CEeMEHHU Ha IMOTPeLIHOCTh cpefHel miomanu. Hacnenyemble mokasaTtenn NepecuUuThIBAINUCH, €CIH
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3HaueHus: F Obuto Hmke 10%-ro ypoBHS 3HAYUMOCTU. DTOT METOJ HCIIOJIb30BAJICS KaK pPaBHBIM
OOBIYHBIM OLIEHKAaM HAaCJIeZICTBEHHOCTH, IOJIyYEHHBIM dYepe3 NelieHHEe TeHETUYECKHX pPa3Indui
KOMIIOHEHTOB BHYTpH rpymil. IlogydeHHble JaHHbIE OBLIM PacCCMOTPEHBI C TOUKH 3PEHMsI aHAJIN3a
W3MEHEHUW C HUCIONB30BaHWEM MeToja oOmiei nuHeitHoW Moxaenu (S.A.S., 1982). M3mepenus
KOHKPETHBIX JI€PEBbEB ObUIM MCIIOJIb30BaHbI JUIsl Bcero aHanusa. OnbIT [lyHKkaHa NpUMEHSICS Ui
OLIEHKU CPEJHETrO IMOKa3aTels, U3-3a BapbUPYIOMIUX pa3MEepoB AEISHOK, KOTOPbIe 00YCIaBIUBaIN
IoKa3aTeb CMEpTHOCTHU. Tak ke Obl1a MpoBe/ieHa KOPPesALus MEKAY pPa3INuHbIMU [TapaMeTPaMH.
Pe3yabTarsl U 00CyKIeHUE

[locne msATH JEeT SKCHepuMeHTa ObUIM HaleHbl 3HAYUTENbHBIE pa3iauuus Ha ypoBHe 10%
3HaYMMOCTH OTHOCHUTEJIBHO CTENEHH aJaNTallii K BHEUIHMM YCIIOBHMSIM M BBICOTHI cTBoJa. Ilocie
16-u netHero mepuoia HaOJIOJEHUI OKa3ajcs BeChbMa 3HAUUTENEH AMAMETp cTBoJsa. Pasnmuuus
MEXIy JAEpPEeBbsIMH IO BCEM HCCIEIyeMbIM INapameTpaM ObUIM HeBenuku. OOmias aganrtanus K
BHEILIHUM YCJIOBUSIM IOCJIE ISITH JieT coctaBuia 33%, a mocne 15 ner - 30%. Ananranus cpeau
pou3BoUTeNell ObUla B 3HAYMTENBHOM CTeneHW pa3inuyHa. JlepeBbs OT ceMH NPOU3BOAMTENEH
MOJIHOCTBIO TIOTHOJIM, W TOJIBKO OAHMH Tmpom3BomutTeib uMen 100%-t0 creneHs amantanuud K
BHEIIHEeH cpeae (Tabn. 2). BonbHIMHCTBO BBIDKMBILUX JIE€PEBBEB BBIPACTAM OUYEHb OBICTPO.
[IpousBoauTenu ceMsH ObUIM Pa3IUYHBIMU. B TeueHUM 5 J€T y4yuThIBaIMCh HapaMeTpbl oOIIei
BBICOTBI, COOTBETCTBOBaBIINE ypoBHIO 10%-0i 3Haummoctu. 50% mnpousBoauTeNel NPEBBICUIN
CpeIHIO BBICOTY Tocanku B 15.3 ¢ytoB. Bricora campix Bbeicokmx 10% mpousBoguTenneit
coctaBuia 18.6 ¢pyroB. Cpeanue BbICOTHI cocTaBisuin oT 5.0 10 20.3 ¢yToB, a cpeHuEe JUAMETPHI -
ot 0.5 1o 7.9 noiMOB A HATUIETHUX JAEPEBLEB, JOCTUras JJs IIECTHAALATUIETHUX JIEPEBHEB
11.2 mroiimoB (mpu Dbh Ha BbicoTe 4.5 ¢yToB; Tabin. 2). 3a 16 ner, camoe OousblIOe E€pPeBO
YUCIWIOCH 32 HoMepoM 66 oT Barnes (CeBepnast JlakoTta). Camoe BBICOKOE €peBO OBLIO BBICOTOM
47.0 ¢yTa, mpu 3TOM CpeIHssl BbICOTa IEPEBbEB U3 BCEX MpoMU3BoauTeENeH cocranisiia 37.9 gyTos.

He naOnromanoch 3HAYUTENBHBIX PAa3IMYUl MEXAy MPOU3BOAUTEISIMH C JHAaMETpaMH CTBOJIA
Ui ¢ mokasarensmMu D*H m060ro BospacTa. 3a mepBble IATh €T POCTA Y BCEX JCPEBbEB HE ObLIO
pasznuuuii B quameTpax KpoH. CpenHue pa3Mepbl CaMbIX IIUPOKHUX U CaMbIX y3KHX 4YacTel KpoH
umenu 3HadeHus ot 3.0 mo 16.0 dytoB (cpeanee 3nauenue 9.3 dyrtos). Kpymueiimee nepeBo 3a
IISTh JIET UMEJIO CaMyl0 MacCHUBHYIO KPOHY C BEPTHKAJIbHBIM paanycoM 1=0.85 ¥ ropu30HTAIBHBIM
panunycoB 1=0.79 (Tabia. 2). O4eHb BaXXHBIM [OKA3aTeJIeM SBJISIETCS YHUCIO BETBEH, OTXOIAIIUX OT
cTBoJIa JepeBa. JlepeBbs ¢ MHOTOYMCICHHBIMU BETBSIMHU OOBIYHO MEHBIIE B AMAMETPE, YEM TaKue
&Ke JepeBbsi O0e3 BeTBed. B neco3amuTHBIX Mojiocax OoJiblliee KOJUYECTBO BETBEH BBITOIHO IS
3amuThl OT BeTpa. CpeaHee YMCIO BETBEH B JaHHOM HccleqoBaHUU coctaBisuio 2.0 (tabm. 2).
Paznuuuss MexIy NpOM3BOAUTEISIMM IO JaHHOMY IIOKa3aTeNl0 He ObUIM CYIIECTBEHHBIMH.
okazatens D’H, WCIIONIb3YEMBId KaK HMHIUKATOp oOBeMa JepeBa, ObUT B 5 pa3 Oosbine 3a
HIeCTHAAUATUICTHUN TMEpUoa, YeM 3a IATHICTHUH mepuol pocta (Tabdi. 2). IIpousBoaurenu He
MOKa3bIBAIM CYIIECTBEHHBIX pazinuuuil mocie 5 ser (r=0.428), Ho k 16 rogam OHM OKa3alHCh
noctatouyHo cymectBeHHbIMU (0.074). ITpousBonutenu ObUIM KiIACCU(PUUUPOBAHBI AT 000MX
MEepUOJIOB B MATh M 16 JIeT MO clIeAyIolUM I0Ka3aTeasM: aJalTUBHOCTh K BHEIIHEH cpene
(BBIKMBAEMOCTB), TMAMETpP CTBOJIA, BbicOTa. Hammyumme pe3ynbTaThl JOCTUIIN AepeBbs: 66, 413,
429, 14506, a Taxxke 14509 (puc. 1). OHM OBUTH HWCXOJHO BHIOpAHBI IS TIOBBIIICHHS
COTMPOTHUBIISIEMOCTH K HaceKOMbIM M Oose3HsM (Tabi. 1). [IpousBonutens 14402, ckpelieHHBIH ¢
Bsi30M KpacHbIM U. rubra wmMeer cpeaHuil mokasareiib BbDKHBaeMOCTH (50%) W BBICOTY BBIIIE
cpenneit (42 ¢yra), mpu 3TOM AUAMETP €ro CTBOJA ObUT HEOONIBLINM, TOJIBKO 6.6 nroiiMa B FOxxHOM
Haxore, F1 u F2, BeiOpanHbIe 11 CKpeNIMBaHUS C BI30M KpacHbIM U. rubra ObutH TOpa3ao 0OJbIIe

o BeicoTe, yeM ux poautenu (Collins, 1971).

KoadduimenTsl Koppensiiuu Mexay mapaMeTpaMud ObUIM B CPEIHEM BBICOKHMH: TUAMETDP U
BBICOTA CTBOJIA, O0BEM U JUAMETP KPOHBI, KOIMYECTBO BETBEH, 3a 5 u 16 net (Tabmn. 3). Aunamerpsl
KpOH OB 3HAYMMO CBSI3aHBI C BBICOTOM CTBOJIA M AMaMETpaMH BeTBel 3a msaTh JieT (1=0.79 u 0.85).
Huametprl mo obouM mepuoAaM HCCIAEAOBAaHUS 3a, MATh M 3a HIECTHAAUATh JIET ObLTM 3HAYHMMO
CBSI3aHbI C UX cOOTBETCTBYOMMMU Noka3aTesnaMu D'H (r=0.92 u 0.94). bonee  BbICOKHE epeBbs
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uMenu Oonpimme gauameTpsl (¢ kodddumuentom koppemsuuu 1=0.58 wu 0.65). I'eHeTruku
NPEANoOYUTAIOT paboTaTh C pPACTEHUSIMM, KOTOpBIE OO0JIAAAIOT CHIBHBIMH WM  CPEJHUMHU
TeHEeTUYECKUMHU (HACNEACTBEHHBIMU) MPU3HAKAMH, TaK KaK MpPH 3TOM BO3MOXKHOCTHU OBICTPOIO
YCOBEPILICHCTBOBAHUS BUJIA IyTEM CEJIEKIIMH BBILIE, YEM y PACTCHUH, KOTOpbIE 00IaJat0T caadbIMu
HacneAacTBeHHbIMU Tipu3Hakamu (Kopp et al., 1988). bonbmmas gacte pa3HBIX MPOU3BOIUTEICH
CEMSIH MMe€Ja pa3jIM4HbIE M0Ka3aTelu CpeAHEW aJanTUBHOCTH K BHEIIHUM YCJIOBHSM, BBICOTHI U
nokasateneii D*H, KOTOpBIe SBISUIICH HACICICTBEHHBIME 33 004 MepHOa - MSTh M IIECTHAIIATH
ner (tabmn. 4). PacmpeneneHue 3THX W3MEHSIOIIUXCS KOMIIOHEHTOB IIOKa3allo, YTO B JAHHOM
SKCIIEPHMEHTE BBICOTA M IOKa3aTenb D H SBISIOTCS CHIBHBIME HACIEACTBEHHBIMH IPH3HAKAMH
(r=0.78 no 0.89), a BEBKUBAEMOCTh - CpeIHUM HacleAcTBeHHbIM mpu3zHakoM (0.40 u 0.53). Takum
00pa3oM, CeTeKIMs Bf3a MEIKONMCTHOrO 10 BBICOTE ¥ TOKaszaTemo D’H [0mKHA BXOXHMTH B
MpOrpaMMy  yCOBEPIICHCTBOBAaHUS JIepeBbeB JaHHOro Buaa. CkpeniuBaHHe B JIaHHOM
HCCIIEIOBAaHUM HMMEJO pa3IUYHbIe pPe3yJbTaThl. MHOTrOYMCIEHHBIE MONBITKH IO CKPEIIMBAHUIO
MEJIKOJIIMCTHOTO W amepukaHckoro Bs3oB (U. americana) He Obun ycnemnbiMu (Bey, 1990) u
TOJIKO MOKa3aTenu oT npousBoauteneit 14402 (Ba3 kpacuelil U. rubra) n 14227 (B3 SNOHCKUIM
U. japonica) npencraBnstorcss MHOTooOemaromuMu. Cenekius 1epeBbeB B BO3pACTE MATH JIeT U 16
JIET B LENSIX YCKOPEHUS pOCTa HE PEKOMEHIYETCsl, TaK KaK JuaMeTp U BbICOTa JAEPEBbEB JJIs1 000UX
MIEPHOJIOB BpEMEHU MMeNu HU3KYI0 B3auMocBs3b (1=0.51 u 0.36). [TogoGHbIe cnaldbie KOppemsiuu
OBLIM MOJIyYEHBI B ONbITaX ¢ YepHbIM rpeukum opexoMm (Geyer, 1993), 3enenbim sicenem (Bresnan et
al., 1992; 1996) u cocnoii P. ponderosa (Kopp et al., 1987).

BbIBO/IbI

Pesynprarel  uccnegoBaHuii 55  mpoM3BOAMTENIEH  Bfi3a  MEJNKOJIMCTHOIO — IMOKa3bIBaIOT
BO3MOKHOCTh ONPENENTUTh HauOoJyiee MOIXOIAIIMX MPOU3BOAUTENCH IS afamnTalliu JICPEeBhEB K
MPUPOAHBIM ycioBusM Intata Kanzaca merogoM reHeruueckod momudukanuu. [lo okoHYaHHH
IIECTHAIATH JIETHUX CE30HOB CTaJH SICHBI HEKOTOPHIE Pa3JIMuus CPeAH JAHHBIX TIPOU3BOJAUTEICH.
Bceneactue Toro, yTo amanTanys K BHEIIHUM YCIOBUSIM BMECTE C pa3MEpOM JEPEBLEB SIBISICTCS
HanOoJjiee BaXXKHBIMM IIOKa3aTelssMu is Benukux PaBHUH, MMEHHO 3TH OCOOCHHOCTH OBLIH
WCIIONIb30BaHbl ISl OMPENENCHUs Iy4llero MPOU3BOAUTENS — UCTOYHHKA CEMSH ISl YCIIOBHIA
Kanzaca. Pa3nuuust B CiocCOOHOCTH a/IaliTUPOBATHCS K OKPYIKAIOIIEH cpejie ObUTH CYIIeCTBEHHBIMH.
He oauH W3 MCTOYHMKOB HE MOKa3all, Kakue MO0 MPU3HAKK HA TMOABEPKEHHOCTh BPEIHBIM
HacekoMbIM WM Oone3nsiM. Taxoke mpencrarinena B Kanzace cenexuus u3 CeBepHoil JlakoThl,
KOTOpasi B MEPBYIO ouepeib Oblia B3sTa 7S MOBBIIICHHS COMTPOTUBIISIEMOCTH IEPEBHEB K OONIC3HIM
Y BPEIUTEISIM.

Pasmep nepeBneB 3a mATh JieT, B 0OOIIeM, HE SBIAETCS HMCUEPIBIBAIONIUM IOKa3aTeIeM
(uanukatopoMm) Oosnee mno3aHero pocta jaepeBbeB (Bey, 1990), HO BbICOKME mOKa3aTenu
aJIaNTUBHOCTH M OOJIbIIINE pa3Mephl 3a 16 jeT MOTyT OBbITh MOJE3HBI ISl YCTAHOBIEHUS JIYYILIEro
MIPOU3BOUTEIS JUTsI BUJIOB CO CPABHUTEIBHO KOPOTKUM TIEPUOJIOM KU3HU, KOTOPHIE TAKXKE KaK BA3
MEJIKOJIMCTHBIA SBISAIOTCA ObICTpO pacTymumu. Cenekuus JIepeBbEeB, HMEIONIUX BBICOKHE
MOKa3aTelIn pocTa, MOXKET ObITh ocyllecTBieHa 3a 16 yer. Haumyumme ocoOeHHOCTH JepeBbLEB,
HacJelyeMble TyTeM CEJIeKI[UH, — BHICOTA U DZH, JOJKHBI OBITH UCTIONIB30BAHBI IJIS1 TOCTEAYOIIEH
cenekuuu Bsiza menkonuctHoro. B Ilentpansnom Kanzace, nmpousBogutenu cemsiH 66, 413, 429,
14506 u 14509 pexomMeHI0BaHBI A7l TOTO, YTOOBI OT HUX BBIPAIIMBATH JAEPEBbS C MPEBOCXOIHBIMU
MOKa3aTeJsIMU POCTa.
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Abstract. Seedlings from fifty-five half-sib clonal sources of Siberian elm were planted near Junction City,
Kansas, USA in 1990. Trees were evaluated for survival, height, diameter, crown diameter, volume, and
number of dominant stems after the fifth and sixteenth growing seasons. The trees were supplied by the
Northern Great Plains Research Laboratory, Mandan, North Dakota. They were grown from seed collected
from known clones at several locations in the Great Plains, with the majority obtained from suitable trees
growing in North and South Dakota. Growth after five years indicated that 33.0% of the sources survived,
and only 30.2% survived after 16 years, with 17 sources having 50% survival rate. At five years, the
correlations of height, ground diameter, crown diameter, and volume were highly significant with each
source tested. At 16 years, correlations between height, diameter, and volume were significant and
heritability was significant for height and D*H.

Key words: Ulmus pumila L., seed source, tree selection, Great Plains.

Introduction

Plantations of Siberian elm (Ulmus pumila L.) are grown in the Caspian Sea region of Russia and
surrounding areas (Gabal, 1984; Olovyannikova, 1990). The biology and ecology of the species has been
reported in Russia (Nikitin, 1977). It was introduced into the Iberian Peninsula of Spain in about the 16™
century as an ornamental tree and has spread spontaneously (Cogolludo-Agustin et al., 2000). In the United
States, it was introduced in 1905 from Asia because of its fast growth, tolerance to diverse site conditions,
and resistance to Dutch elm disease and leaf miner. It has been planted extensively in the Great Plains
(Johnson, 1966).

Although desirable as a windbreak tree, its use in an urban setting is suspect (Dirr, 1990). Siberian elm
attains heights of 60 feet at maturity. Late leaf retention and yellow foliage add color to the autumn season,
but its long growing season and brash wood make it vulnerable to frost, ice, and wind damage. During its 25-
to 50-year life-span, Siberian elm can become severely cankered by Botryopiplodia hypodermia and can
sustain leaf damage from beetles, such as Pyrrhalta luteola. Siberian elm's hardiness, capability of tolerating
drought and poor soil, fast growth, and ability to with stand heavy shearing make it ideal for dense screen
planting and windbreaks (Leopold, 1980). Its functional toughness makes it useful for hybridization (Ware,
1992). Its extensive range in Asia suggests that Siberian elm could have wide adaptability and potential
importance as a candidate for windbreaks and biomass fuel wood (Geyer, 1987) in the United States. Little
has been reported on the genetics and/or tree improvement of this species. Work has been done in screening
for disease and cankers resistance (Bey, 1990; Kopp et al., 1988). Seed orchard establishment and vegetative
propagation have been reported in Serbia (Grbic, 1984). To identify populations best suited for Kansas, we
initiated a test planting that included many of the best sources from the USDA that had exhibited resistance
to many of the insect and disease problems found in North Dakota. The purpose of this paper is to report on
the early growth and survival of selected sources of this species.

Methods and Materials

Seedling trees used in this experiment were provided by the USDA Northern Great Plains Research
Laboratory in North Dakota, from sources selected primarily on the basis of their generally good
performance. Seedlings originated in the northern plains and Lake States areas USA — 43.0° to 48.8° N
Latitude (Table 1). The majority of the clones are Ulmus pumila, but a few are
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Table 1. Siberian elm seed source origins.
Ta6muma 1. [{epeBps-npon3BOIUTENHN - HCTOYHUKH CEMSH BSI3a .

Source / Location / Criteria / Source / Location / Criteria /
Hctounuk | PacmonmoxeHnue Kpurepuit Hcrounuk | Pacmomoxxenue Kpurtepuit
8 Griggs ND 06, 07 417 Mclean ND 07,03
9 Height ND 01, 04 418 Morton ND 01, 04
11 Bowman ND 13,07 422 Morton ND 01, 04
14 Emmons ND 01,03 429 Rolette ND 13, 06
16 Barnes ND 01,07 431 Rolette ND 13, 06
19 Sargent ND 05, 03 438 Wells ND 07,11
24 Morton ND 01, 04 439 Rolette ND 03,11
28 Lamore ND 03, 07 443 Walsh ND 07,13
40 Sargent ND 06, 07 446 Walsh, ND 07,14
44 Barnes ND 03, 06 13395 Lincoln NE 15
45 Barnes ND 06, 05 13396 Lincoln NE 15
49 Barnes ND 13, 07 14209 Brookings SD 15
50 Griggs ND 06, 03 14221 Madison WI 15
54 Nelson ND 02, 01 14227 Madison WI 15
56 Griggs ND 06, 07 14337 Lincoln NE 07
60 Barnes ND 06, 13 14342 Lincoln NE 07
62 Griggs ND 07,13 14400 Brookings SD 15
65 Griggs ND 07,13 14401 Brookings SD 15
66 Barnes ND 07,13 14402 Brookings SD 15
67 Barnes ND 03, 04 14454 Morioka Japan 15
71 Ransom ND 07 14506 Lincoln NE 07
75 Barnes ND 07,13 14507 Lincoln NE 07
77 Barnes ND 07, 05 14508 Lincoln NE 07
400 Burleigh ND 06 14509 Lincoln NE 07
403 Mclean ND 06, 07 14510 Lincoln NE 07
404 Rolette ND 06, 07 14511 Lincoln NE 07
413 Brown SD 03, 01 14514 Lincoln NE 07

414 Polo SD 09

Note: Selection criteria based upon outstanding features of the selected tree (primary) and the second most
outstanding feature (secondary) as indicated by the above codes found in the text. [Ipumeuanne: Kpurepuu
IUISL CEIEKTUBHOTO 0TOOpa COCTaBJICHBI Ha OCHOBE Hamboliee BaXKHBIX 0COOEHHOCTEH BHIOpaHHBIX JEPEBbLEB,
yKa3aHHBIX B COOTBETCTBHH C KOJaMH, UMEIOIIINMHUCS B TEKCTE.

hybrids (14400, 14401, 14402, 14510) with U. rubra, and one source (14227) is U. japonica. Selection
criteria as listed below are based upon outstanding features of the selected tree (primary) and the second
most outstanding feature (secondary) as indicated by the following codes and found in Table 1: 01 - Total
height, 02 - Diameter, 03 - Apical dominance, 04 - Straight stem, 05 - Crown density, 06 - Insect resistance,
07 - Disease resistance, 08 - Herbicide resistance, 09 - Drought hardy, 10 - Cold hardy, 11 - Crown form, 12
- Foliage color, 13 - Survival, 14 - Animal resistance, 15 — Other.

Siberian elm was planted in 1991 at the Milford experimental area near Junction City, Kansas (39.2°N
and 96.5°W). The planting site was separated into two, 3-block areas 25 feet apart. The climate is
continental. Precipitation at the planting site averages about 30 inches per year, with 75% coming during the
growing season. The Kansas plantation had 55 seed sources which were planted in single-tree plots with six
replications in a randomized complete-block field design. Trees were planted at 12 X 12 ft. spacing, which
permitted mechanical weed-control maintenance. The planting site is on Cass fine sandy loam, a deep
alluvial soil having a pH of 7.7 and 0.6% organic matter. The test is surrounded by one border row composed
of trees from the same sources.
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All trees were measured for total height to the nearest foot, stump diameter at three inches, and dbh at
4.5 ft. to the nearest 1/10 inch. Survival count and crown diameter to nearest half foot were taken. The
parameter D’H was used as an indicator of volume, where D is base diameter (in.) of the stem and H is the
total height (ft.) of the tree (Geyer, 1993). The number of stems were measured in 1995 and 2005, after five
and 16 years growth, respectively. The dead trees were replaced with ash trees after the first year of
establishment for adequate competition. Seed source heritabilities (th) were calculated according to the
method described by Kung and Bey (Kung, Bey, 1979): th = 1- (1/F), where F is obtained by dividing the
seed-source mean square by the error mean square. Heritability values were calculated only if the F value for
the seed-source effect was below the 10% level of significance. This method was shown to be equivalent to
the traditional heritability estimates obtained by dividing genetic variance components within groups. Data
were analyzed by analysis of variance using the General Linear Model procedure (S.A.S., 1982). Individual
tree measurements were used for all analyses. The Duncan’s test was used for mean separation, because of
unequal plot size resulting from mortality. Correlations between growth parameters were made.

Results and Discussion

After five years, significant differences at the 10% level were found among sources for survival and
height. In addition, volume was significant after 16 years. No obvious site differences were observed; block
differences for all the variables tested were non significant. Overall survival after five years was 33%, and
survival after 15 years was 30%. Survival among sources was significantly different. Trees from eleven
sources were completely dead; only one source had 100% success (Table 2). Most of the living trees were
growing vigorously. Seed sources were different at five years with respect to total height at the 10% level.
Fifty percent of the sources exceeded the plantation mean height of 15.3 feet. The height of the upper 10% of
the sources was 18.6 feet. The mean heights ranged from 5.0 to 20.3 feet, and the mean diameters ranged
from 0.5 to 7.9 inches at dbh (4.5 ft) with the largest being 11.2 inches (Table 2).

At sixteen years, the largest single tree was from Source 66, from Barnes, ND. The tallest tree was 47.0
feet with all sources having a mean height of 37.9 feet. There were no significant differences among sources
for stem diameters or dbh at either age. There were no differences in crown diameters between sources at
five years. The mean of the widest and narrowest lateral dimensions of the crowns ranged from 3.0 to 16.0
feet (mean of 9.3 ft). Larger trees at five years had the greatest crown diameters; r=0.85 for height and r=0.79
for diameter (Table 2). The number of stems on the trunk of a tree is important. Multiple stems are often
smaller in diameter than those of single-stem trees. In windbreak plantings, more stems per tree may be
beneficial for wind

Table 2. Growth of Siberian elm by sources (Top 10% in bold type)
Tab6uamuua 2. Poct Bsi3za menkonuctHOTO (10 % TydImx — BBIIEIEHBI).

Five years / 3a nisiTh Jer Sixteen years/3a mectHaauaTh JeT
Source/ | Sury./ Stump | Ht. (ft)/| Vol. |Cr.diam.| Stems | Surv./ Dbh [Ht (ft)/| Vol.
Hcrou- | Bppku-|Diam. (in.)/| Beicora | Index (ft.)/ (#)/ | Beoku- | (in.)/ | Ber- | Index
HUKH Bae- | [uamerp nep. (D*H) / |imamerp |Kon-Bo| Bae- |[lmamerp| cora | (D°H)/
MocTh | ctBona | (¢pytel) | OObeM | KpoHBI |BeTBeli| MocTh | ctBoya | nep. | OOwbem
(%) (mroiim) kpoHbl | (dyT) | (mT.) (%) (mroiim) |(cdbyTBI)| KPOHBI
8 33 0.8 6.5 5.5 3.8 1.0 17 . .
9 0 . . . . . 0 . . .
11 33 2.8 15.5 114.2 6.5 1.5 33 7.2 37.0] 1907.2
14 17 2.7 15.0 109.4 8.5 1.0 17 10.0 | 47.0 | 4700.0
16 17 1.6 14.0 35.8 4.0 1.0 17 52| 38.0] 1027.5
19 0 . . . . . 0 . . .
24 50 43 19.8 | 428.7 10.0 1.7 50 89| 39.0| 3596.0
28 50 5.1 15.7 485.6 9.8 2.7 33 84| 38.5] 27355
40 50 4.7 16.7 424.7 10.8 2.0 50 7.5 35.7] 2089.5
44 33 2.0 8.5 64.3 4.5 1.5 17 7.3 | 33.0| 1758.6
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Five years / 3a nisiTh Jer

Sixteen years/3a 1ecTHaALIATh JIET

Source/ | Surv./| Stump |Ht (ft)/| Vol. |[Cr.diam.| Stems | Surv./ | Dbh [Ht(ft)/| Vol.
Ucrou- | Bppku-|Diam. (in.)/| Beicota | Index (ft.)/ (#)/ | Beoku- | (in.)/ | Ber- | Index

HUKH Bae- | [uamerp nep. (D’H) / |imamerp |Kon-Bo| Bae- |[lmamerp| cora | (D°H)/

MocTh | ctBona | (¢pytel) | OObeM | KpoHBI |BeTBeli| MocTh | ctBoya | nep. | OOwbem

(%) (mroiiM) kpoHbl | (dyT) | (mT.) (%) (mroiim) |(cdbyTBI)| KPOHBI

45 33 4.2 14.5 258.6 11.5 2.0 50 6.3 | 32.8| 1853.5

49 33 1.7 11.0 57.1 5.8 1.0 33 8.8 | 36.5| 2858.1

50 0 . . . . . 0 . . .

54 33 7.0 20.3 | 1451.8 13.3 2.5 20 7.3 | 36.5| 23393

56 17 0.5 5.0 1.3 3.5 1.0 0 0 0 0

60 50 4.2 16.3 607.9 9.2 2.0 33 9.8 | 38.5| 3750.7

62 67 3.6 17.3 254.7 10.9 1.3 67 93| 393 | 3443.1

65 0 . . . . . 0 . . .

* 66 100 6.4 18.3 | 1154.0 12.6 2.2 100 104 | 41.9 | 5081.7

67 67 2.5 11.5 139.7 5.5 2.0 33 9.2 403 ] 3379.1

71 17 4.2 18.0 317.5 10.5 2.0 17 8.9 | 38.0| 3010.0

75 50 4.7 16.5 648.2 11.8 2.3 50 8.9 | 39.0| 3286.8

77 67 5.7 17.0 972.4 9.7 2.8 67 83| 40.0] 27749

400 17 2.3 16.5 87.3 9.0 1.0 17 84| 41.0] 2893.0

403 17 1.7 14.0 40.5 5.6 1.0 29 7.1 | 42.5| 21424

404 17 2.2 12.5 60.5 6.5 1.0 17 50| 27.0 675.0

*413 50 53 17.7 557.6 10.5 2.0 50 8.6 | 44.3 | 3600.0

414 0 . . . . . 0 . . .

417 33 3.2 17.5 196.3 11.0 1.0 33 83| 38.0] 26359

418 0 . . . . . 0 . . .

422 75 5.5 16.5 622.5 10.2 2.3 75 7.2 | 38.7| 2034.9
* 429 67 7.6 17.2 | 1056.1 13.2 3.0 60 11.2 | 40.0 | 5285.5

431 0 . . . . . 0 . . .

438 17 6.8 18.5 855.4 14.0 3.0 0 0 0 0

439 0 2.8 16.5 129.4 9.0 1.0 0 7.5| 30.0| 1687.5

443 0 . . . . . 0 . .

446 17 5.0 15.5 387.5 9.0 2.0 17 84| 40.5| 2857.7
13395 20 0.5 7.5 1.9 3.0 1.0 0 . . .
13396 29 6.1 14.3 635.3 10.3 3.0 29 4.7 30.5 777.9
14209 33 2.9 12.8 107.5 7.8 1.5 50 63| 323 | 14704
14221 33 4.6 16.8 487.4 8.3 2.0 33 7.0 | 36.5| 1756.6
14227 67 34 15.5 203.9 9.8 1.5 67 85| 37.0] 27409
14337 0 . . . . . 0 . . .
14342 17 5.2 15.5 419.1 10.0 3.0 17 6.8 39.0| 1803.4
14400 67 54 18.0 660.3 12.9 2.0 67 8.2 | 38.8| 26924
14401 33 0.5 53 1.3 1.8 1.0 17 33| 27.0 294.0
14402 67 53 15.0 608.6 8.8 33 50 6.6 | 42.0| 1856.7
14454 33 1.6 13.0 60.6 53 1.0 17 82| 39.0| 26224

*14506 50 3.9 14.7 290.9 8.7 2.0 50 9.0 | 41.3 | 3355.6
14507 50 7.2 13.8 944.3 9.5 3.0 33 6.2 | 32.0| 1230.1
14508 17 7.9 19.0 | 1185.8 16.0 2.0 17 10.7 | 42.0 | 4808.6

*14509 50 5.5 13.3 | 1066.9 8.7 23 50 7.9 40.0 | 2644.2
14510 0 . . . . 0 . . .
14511 67 4.0 17.5 437.9 9.8 1.5 67 8.2 | 38.1| 2766.2
14514 83 4.1 15.9 381.6 9.6 2.6 83 8.7 36.9| 3477.6

Mean Cp.| 33.0 4.3 15.3 498.5 9.32 2.0 30.2 81| 379 | 2797.0
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Five years / 3a nisiTh j1et Sixteen years/3a mectHaauaTh JeT

Source/ | Surv./| Stump |Ht (ft)/| Vol. |[Cr.diam.| Stems | Surv./ | Dbh [Ht(ft)/| Vol.
Ucrou- | Bppku-|Diam. (in.)/| Beicota | Index (ft.)/ (#)/ | Beoku- | (in.)/ | Ber- | Index

HUKH Bae- | [uamerp nep. (D’H) / |imamerp |Kon-Bo| Bae- |[lmamerp| cora | (D°H)/
MocTh | ctBona | (¢pytel) | OObeM | KpoHBI |BeTBeli| MocTh | ctBoya | nep. | OOwbem
(%) (mroiiM) kpoHbl | (dyT) | (mT.) (%) (mroiim) |(cdbyTBI)| KPOHBI

Prob. | 0.074 0.485 0.063 0.420 0.245 | 0.368 | 0.015 0.138 | 0.022 | 0.074

Note: Bold type indicates the largest 10% of the sources; the * sources indicate the best on the basis of high
survival and large size (Fig. 1). [Ipumeuanne: Brigenens! npusHaku 10% cambIX KpYITHBIX TPOU3BOIUTENEH;
* = ykazaHpl JIydllie TPOHM3BOAMTENM MO MpPU3HAKAM BBICOKOH BBDKHBAEMOCTH M OOJBINOTO pa3Mepa

(puc. 1).

reduction. The mean number of stems in this study was 2.0 (Table 2). Differences between sources were not
significant. The D*H values, used as an indicator of tree volume, were five times larger at sixteen years than
at five years (Table 2). Sources were not significantly different at five years (r=0.428), but were at 16 years
(0.074).

Sources were ranked by survival, diameter, height, and volume for both years. The best accession
numbers are 66, 413, 429, 14506, and 14509 (Fig. 1). They were originally picked for insect and/or disease
resistance (Table 1). Source 14402, a cross with U. rubra, had moderate survival (50%) and above average
height (42 ft), but the diameter was less than the mean diameter of 8.1 in., only 6.6 inches. In South Dakota,
F1 and F2 back-crosses with U. rubra were superior in height to the height of the parents (Collins, 1971).
Correlations between parameters were moderately high for height, diameter, volume, crown diameter, and
number of stems at five years and at 16 years (Table 3). Crown diameters were highly related to height and
stem diameter at five years (r=0.79 and 0.85). Diameters at both five and 16 years were highly related to
their respective D’H values (r=0.92 and 0.94). Taller trees had larger diameters, with the correlation being
between r=0.58 and 0.65.
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Fig. 1. Mean height, survival and Dbh of the best 10% of Siberian elm seed sources at 16 years.
Puc. 1. Cpennss Beicota (Hight), BepkuBaemocTs (Survival) m amamerp ctBoma (Dbh) ms myummx 10%
MPOU3BOJIUTENIEH Bsi3a MEIIKOIUCTHOTO 3a 16 jer.

Geneticists prefer to work with traits under strong to moderate genetic control because the potential for
rapid improvement by selection is greater than for traits under weak genetic control (Kopp, 1988). A large
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portion of seed-source variation in mean survival, height, and D*H was heritable at both five and 16 years
(Table 4). Partitioning these variable components revealed that height and D*H are under strong genetic
control (narrow sense heritability =0.78 to 0.89), but survival is under moderate control (0.40 and 0.53).
Thus, selecting Siberian elm by height or D*H should be considered in a tree improvement program for this
species. The crosses in this study had mixed results. Only 14402 (U. rubra) and 14227 (U. japonica) look
promising. Many attempts have been made to cross Siberian elm with American elm (U. americana) and
have failed (Bey, 1990). Selection of trees at age five for good growth at age 16 is not recommended because
both height and diameter relationships were low (r=0.51 and 0.36). A similar lack of relationship was found
with black walnut (Geyer, 1993), green ash (Bresnan et al., 1992; 1996), and ponderosa pine (Kopp et al.,
1987).

Table 3. Correlations of height and diameter with other parameters for Siberian elm. Tabauma 3.
KoaddurnmeHT koppensanuu BICOTH B JUaMeTpa ¢ APYTUMHU IapaMeTpaMu JUIsl Bsi3a MEITKOJIMCTHOTO.

Height (ft) / Diameter (in) / | Volume (D°H)/ | Stems (#) / |Cr. Diam. (ft) /

Bricora (yT) Huamerp O6vem (D’H) | Betsu (wt.)|  duamerp
(mroiim) KpoHBI (PyT)
Syrs/| 16yrs/ |Syrs/| 16yrs/ |Syrs/| 16yrs/ |Syrs/Sner| 5yrs/5ner
Sner | 16mer | Sxer | 16mer | Sner | 16 et
Height / Beicota
5 yrs/5 ner 0.51 0.69 |0.58 0.61 |0.58 0.41 0.85
16 yrs / 16 net 0.65 0.68 0.21 0.36
Diameter / JImamerp

5 yrs/ 5 ner 0.69 |0.36 0.36 0.92 1041 0.78 0.79
16 yrs / 16 ner 0.65 0.94 0.59

Note: All values significant at the 1% level. Ilpumeuanue: Bce mnapamerpsl ykasanbl anst 1%-ro
JOBEPHUTEIIFHOTO HHTEPBAJIA.

Summary and Conclusions

This initial evaluation of 55 seed sources of Siberian elm indicate that better elm sources for Kansas
could be identified. At the end of 16 growing seasons, some differences among sources are clear. Because
survival is of paramount importance in the plains area, along with tree size, these traits were used to select
better sources for Kansas.

Survival differences were significant. None of the sources showed any indication of insect or disease
problems. Thus these selections from North Dakota, which were originally picked for resistance also
performed in Kansas. Tree size at five years is generally a poor indicator of later tree growth (Bey, 1990),
but high survival and large size at 16 years may be of value for determining better sources for a relatively
short lived species that is also a rapid grower, such as Siberian elm. Selection of trees for height growth can
be made at 16 years.

Table 4. Source heritability th for survival, height, and D’H of Siberian elm Ta6auua 4. [Tokasarens
HACIIeTyeMOCTH MPOU3BOAUTENCH (th) MO MPU3HAKAM aJIaNTalllH1, BHICOTHI U D’H Bs13a MEJIKOINUCTHOTO.

Variable / IlepemenHbie S5yrs/5 mer 16 yrs / 16 net
Survival / BeixuBaeMocTb 40 % 53%
Height / Bricora 80% 89%
D’H - 78%

The best traits for heritability selection are height and D’H and, thus, should be used for future selection
of Siberian elm. In central Kansas, sources 66, 413, 429, 14506, and 14509 are recommended for planting for
superior growth.
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TpagumonHoe OBLEBOACTBO U BO3JEJIBIBAHWE PA3IMYHBIX BHUJOB pPAaCTEHUM  Kak
COITyTCTBYIOIIUX JKMBOTHOBOJACTBY HMeeT Joiryr wucroputo B Ilepcun. BrikapmiauBanue
HacekoMbIx (Cyamophila dicora, Logvina) Ha KOJMIOUUX KyCTapHHUKax Astragalus glaucacanthus
JTaeT MJICYHBIA COK, Ha3bIBA€MbIN “KaTHpa’’, KOTOPBIA BBIIEIAETCS HUM(PAMU 3TUX HACEKOMBIX Ha
MOCIEHUX CTAAMIX Pa3BUTHA. DTOT MIICYHBIA COK MCMONB3YETCS i1 U3TOTOBIICHUS KEeBATEIbHOM
PE3UHKH 110/1 Ha3BaHUEM “‘caMr’”’ M IPOU3BOAUTCS TONIbKO B Mcdaxane.

[enpro Hamux uccnenoBanuii ObuT0: 1) pa3padoTaTh KapTy pacrpoctpanenus A. glaucacanthus
B ®epeiinonmape (Mcdaxan), 2) onpenenutb Te (EHOJIOTUYECKUE CTAIUA  Pa3BUTHS
A. glaucacanthus, xotopbsle Haubosee BaXKHBI Ul Ku3HeHHoro uukia Cyamophila dicora n 3)
OTIPENICIUTh 3aBUCUMOCTh IUIOTHOCTH HAaCEKOMBIX OT BO3pPacTa, IMPOEKTUBHOIO TOKPBITHSA,
BJIQKHOCTH BETOK A. glaucacanthus W BIaXHOCTH TOYBBI.

B pesynbprare paboT mo MpOeKTy HaM yJalloch pa3padoTaTh KapTy MPOCTPAHCTBEHHOTO
pacnpocTpaHeHusi KycrapHuka. Kapra Obuta pa3paboTaHa Ha OCHOBE a’pOodOTOCHUMKOB C
MOCTIeYIOIMMHU UCCIIEAOBAaHUSIMU Ha MeCTHOCTH. IIpomsBoas orOGop mpoO BAOIbL JHMHEHHBIX
TPAHCCEKT, MBI OIICHWJIA OMOJIOTHYECKHE MTapaMeTPhl U TTapaMeTPhl OKPYIKAIOIIEeH CpeIbl, TAKHE KaK
IUIOTHOCTh HAaCEKOMBIX, MPOEKTHBHOE MOKPHITHE PACTeHMI, BIAXXHOCTh BETBEH U BIAXKHOCTb
MOYBBl. MeToAbl MHOXECTBEHHOW JIMHEWHOM pEerpeccud M HEepapXHuecKoro MOJHOCTHIO
PaHIOMHU3UPOBAHHOTO TUTAHA OBLITN MCIIOJIB30BAHBI /ISl aHAIIM3a PEaKIui IePEMEHHBIX U MPOTHO3a.

PesynbraTel ananmsa mokasanu, uto Astragalus glaucacanthus 3aHUMaeT camble BIIAKHBIC
y4acTKH FOpHBIX pailoHoB noa Mcdaxanom, a MIOTHOCTh HACEKOMBIX CUJILHO 3aBUCUT OT BO3pacTa,
MPOEKTUBHOTO TMOKPBITUS KyCTapHUKAa W OT BIAXHOCTH MouBbl. Camble cTapele U Haumbosee
KpPYIHBIE KYCTHl HMEIOT CaMyl0 BBICOKYIO IUIOTHOCTh HACEKOMBIX. PerpeccMOHHBIH aHalu3
MOJTBEP/MII, YTO BO3PACT PACTCHHWH W BIAKHOCTh TOYBHI SIBISIOTCS BAKHBIMH TapaMeTpamH,
BIUSIONMMH Ha IJIOTHOCTh HAaceKOMbIX. B ToM ciyuyae, Korja BIIaXXHOCTb HE SBISETCS
JUMHUTHPYIOIMIMM (aKTOpPOM, BO3pAcT pPAaCTEHHUIl, a TakKe MPOEKTUBHOE IMOKPBITUE CTAHOBSTCS
OCHOBHBIMH TIapaMeTpaMu, BIUSIONIMMHI Ha TUIOTHOCTh HaceKoMbIX. OIHAaKoO, B TOM ciydae, Korjaa
TEPPUTOPHUST HUCTIBITHIBAET 3aCyXy, Ba)XHOCTb BETOK M TIOYBBI CTAHOBSTCS OMPEICIISIONIMMA
(hakTopaMu Ui MPOU3BOJICTBA MIIEYHOTO COKA.

80



THE RELATIONSHIP BETWEEN THE DENSITY OF CYAMOPHILA DICORA 81
THE RELATIONSHIP BETWEEN THE DENSITY OF CYAMOPHILA DICORA AND
VEGETATION PARAMETERS OF ASTRAGALUS GLAUCACANTHUS
IN SEMI-ARID REGION OF ISFAHAN, IRAN
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Abstract. Feeding by an insect (Cyvamophila dicora, Logvina) on spiny shrub of Astragalus
glaucacanthus produces a kind of milk vetch named Katira. The harvesting of milk vetch has a
long history in Isfahan, Iran. We have produced spatial distribution map of the shrub and by
random-systematic sampling along line transects, we measured biological and environmental
criteria such as insect density, canopy cover, branch moisture and soil moisture. Multiple linear
regressions and a nested completely randomized design were used to analyse the response and
predictor variables. The results showed that Astragalus glaucacanthus occupied the wetter parts of
mountainous areas near Isfahan and the densities of insects is highly related to the age, canopy
cover of A. glaucacanthus and to soil moisture. Older shrubs and larger shrubs have the highest
densities of insect. Regression analysis confirmed that the age of plant, and soil moisture are
important in affecting insect density. When moisture is not limiting, plant age has the primary effect
on the insect density.

Key Words: Astragalus glaucacanthus, Gum, insect density, branch moisture, soil moisture.

Introduction

Traditional sheep grazing and harvesting different kinds of manna as a by-product of
rangelands has a long history in old Persia. Feeding by the insect (Cyamophila dicora, Logvina), on
the spiny shrub of Astragalus glaucacanthus causes a milk vetch substance, called Katira, to be
secreted by the last instars of the insect’s nymphs. This milk vetch is used for preparing a kind of
gum called Samgh and is exclusively produced in Isfahan, Iran.

Astragalus glaucacanthus is a perennial shrub 50-75 cm high with diagonally ascending
branches, ending in flat-topped canopy of one meter or more in diameter (Grami, 1998). Astragalus
glaucacanthus was first collected by Haussknecht in 1870 from the mountainous areas of
southwestern Iran (Haussknecht, 1870). In 1872, the plant was identified as Astragalus
glaucacanthus belonging to the section Trangacantha of the Leguminosae (Boissier, 1872) which
occurred in central and western Iran. The name has been accepted by other western and Persian
botanists (Pabot, 1967; Maassoumi, 1998). Mehrabi (1997) studied the ecological characteristics of
A. glaucacanthus at Aligoudarz in Lorestan province. Khajehdin (1999) studied deformation of the
canopy as an adaptation to the harsh snowy environments.

Although the ecology of Cyamophila dicora is critical to the production of gum, the focus of
this paper is on the autecology of A. glaucacanthus, the host of the insect. Grami (1998) provides
detailed information on the biology of the insect and the host plant, but he questioned the direct
function of plant in gum production. He argued that neither greater plant density nor larger plants
are not associated with higher amounts of gum. This unexpected conclusion urges more
investigations.

The objectives of this paper are to provide: 1) a distribution map of 4. glaucacanthus in
Fereidounshar, Isfahan, 2) to determine the important phenological stages of this species in relation
to the life cycle of Cyamophila dicora, and 3) to determine the relationships of insect density to the
age, canopy cover, and moisture content of branches of 4. glaucacanthus and soil moisture.
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Materials and Methods

Study area. The study area is 2157 km? located at Fereidounshar, 160 km south-west of Isfahan,
between 49" 36' to 50 19" east and 32°37' to 33" 41" north, with a mean elevation of 3000 m. All sites
in the area were visited and three sites (Table 1) were selected where the insects were most active
on A. glaucacanthus.

Table 1. Some of characteristics of selected sites. Ta6auua 1. HekoTopbie XapaKTepUCTHKH BEIOpAHHBIX
MeCTOOOUTaHUH.

Location | Altitude | Longitude | Elevation (m) Slope Soil Mean annual

(%) texture Precipitation (mm)
Daresib 32" 54' 50 17' 2500-3200 42 Loam 330
Lashokhm | 32°55' 49" 50 2550-3950 45 Clay 650
Klose 32°41' 49" 53' 2400-3800 40 Clay 520
Mean - - 2480-3650 42 - 500

Sampling design. The distribution map of A. glaucacanthus was prepared using aerial
photographs and by visits to the study area. The species occurred frequently between 2300 to
2800 m. Systematic line transects were established within the elevation bands between 2300-
2800 m and on each line a random 30-m transect was selected.

The number of systematic lines sampled varied between 6 to 10, depending on the homogeneity
of plant distribution. Intercepted individuals of A. glaucacanthus were recorded for canopy cover
(in m?), age (in years), and insect density (number per branch). Individual plants were classified as
low (<15000 insects per plant), medium (15000 to 25000 insects), and high (>25000 insects)
density. One branch was randomly selected from each of four aspects, the insects collected and
separated from litter using a sieve (No. 16) and counted using a x50 stereoscope. The age of plants
was estimated by cutting the basal stems in the field and after sanding, the annual rings were
counted using a x20 stereoscope. Plants intercept by transects, the diameter of basal stem were
measured and compared with the catalog to estimate the age.

The water content of top branches (15 cm from tip), and main branches (50 cm from tip) were
determined in lab. The selection of branches was random from each of four aspects of the plant.
Soil moisture under the intercepted plant was also determined to a depth of 30 cm.

Data analysis. To compare different densities of insects as influenced by canopy cover, age,
and water content of branches, a nested completely randomized design with following model was
used: X =u+71 +g; +06; (=1, 2, 3, j=1, 2, 3, and k=1, 2, 3), where the p is the general mean of

insect density without considering a location effect.t; a is location effect, andg;and §;, are

experimental and sampling errors, respectively (Steel et. al, 1997). The relationship between insect
density and plant and soil parameters were analyzed using a multiple regression model:
Y =0, +p X+ 5,X,+ 5. X+ B, X,y + X5 +¢&,, whereY, is the number of insects on each
branch, X; is age in years, X, canopy cover in m* of A. glaucacanthus which intercepted by line
transects. X3, X4, and Xs is the water content of a branch, top branch of 4. glaucacanthus, and soil
moisture, respectively for three locations. The best subsets of these variables were selected by
stepwise regression. The normality of variables was evaluated by using Anderson-Darling’ test.
Data were analyzed using Minitab, version 13.30 (Ryan et al., 2000).
Results

Distribution. A. glaucacanthus is dominant in one study location and is associated with other
species in two other locations. This species usually occurs on steep slopes between 15 to 45% on all
aspects at an elevation range between 2000-3000 m. The Katira shrubs usually occur along gullies
on northern western aspects. The soil of study locations are mostly from inceptisole group.

Phenology. Astragalus glaucacanthus begins it growth in early March after a period of winter
dormancy and completes its vegetative growth in early June. This period corresponds to insect
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activity which progresses to the egg stage (Naeem, Behdad, 1988). The insect is in the nymph
stage during flowering of the host plant. During seed ripening, the insect has completed its nymphal
stage (instars I, I, IIT and IV) and gum is secreted by the last instars in early October.
Analysis of insect density and vegetation parameters. The mean of different parameters in three
locations are summarized in Table 2. Data for the number of insects per plant were log transformed
to normalized for validation of parametric tests.
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Table 2. Mean of different characteristics of the insect, vegetation, and soil parameters.
Ta6auua 2. CpexgHue Mmoka3aTeNld pa3iuYHbIX XapaKTePUCTHUK MOMYJAIUN HACEKOMBIX, PACTUTENFHOCTH U
MOYBEHHBIX MTAPAMETPOB.

Insect Log of Age of Plant Branch Top Branch Soil
Location Density Insect No. Plant Cover Moisture  Moisture (%) Moisture
(per plant) (years) (mz) (%) (%)
Low 0.80° 22° 0.21° 37.1 45.9° 27.2°
Daresib  Medium  1.23% 56 0.50%° 33.3 38.3% 28.9%
High  1.39°* 85" 0.78% 36.7 38.1° 31.0°
Low 1.13° 36% 0.32% 38.6 54.1¢ 35.3°
Lashokhm Medium  1.42% 65% 0.60° 425 53.1¢ 36.9°
High  1.72f 101¢ 0.98° 43.0 51.4% 42.1¢
Low 0.95° 45" 0.39%° 37.8 45.8° 30.3%
Klose Medium  1.27° 74 0.67% 40.4 47.5% 31.0°
High 1.51° 1058 1.39° 38.0 40.3° 36.0°
Lsd - 0.17" 14.8” 03" NS 43" 347

*

" significant at 0.01 level, NS — not significant.
" BeJIMYMHBI 3HAYMMBIC HA ypoBHe 0.01, NS — He3HauuTenbHbIE BETUUYHUHBI.

There were significant differences in insect numbers per plant, in age plant, canopy cover, top
branch moisture, and in soil moisture under low, medium, and high insect density in different
locations (p<0.05), but the branch moisture content of plants was not significant (p>0.05). There are
more insects on older plants with higher canopy cover than on younger plants with lower cover
(Table 2). There were also significant differences in top branch moisture of plants and soil moisture
(p<0.05) which may be related to the differences in precipitation at the three locations.

A summery of stepwise regressions between number of insect per plant and other vegetation
and soil moisture parameters for three locations and for all locations are shown in Table 3. In
general, for all locations, the number of insects are related to the age of plant and to the soil
moisture (Table 3).

Table 3. The independent variables entered to the model of stepwise regressions for three locations and for
all locations. Ta6auna 3. He3aBucumele nepeMeHHbIE, BBOJUMEIC B MOJIEIb TIOIIATOBOW PErPECcCrU IS TPeX
MECTOOOUTAHUM U I BCEX MECTOOOUTAHUIA.

Location No. of insect Vegetation and soil measures Correlation (r)
(per plant) Y; X X5 X3 X4 Xs
Daresib Yk + + 0.84
Lashokhm YL + + 0.98
Klose Yp + 0.94
All locations Log Y; + + 0.91

+ entered variable, X; — Age (in years), X, — Cover (m?), X5 — Branch moisture (%), X, — Top branch
moisture (%), X5 — Soil moisture (%). + BBogumMbie iepemenHsie X; — Bospact (rozsr), X, — [IpoexTuBHOE
nokpaiTHe (M), X3 — Bnaxnocts Beteit (%), X4 — BraxknocTs BepinH Betsei (%), Xs — BiaxkHOCTb MOUBBI
(%).

The regression model of these relationships for all locations is as follows:
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LogY=0.058+0.0617 X; +0.0244 X5, where X; and X, are age and soil moisture, and Y is the
number of insects. In Figure 1, Y is plotted against X; and Xs. The insect usually lives on older
plants that occur in wetter locations.

Fig. 1. The relationship between the
insect numbers, age of plant and soil
L5 ; moisture. The highest density of insects
occur on old plants in wet environments.
X; — Age (in years) and Xs — Soil
moisture (%).
Puc. 1. CooTHoIeHNE MEXTY
KOJIMYECTBOM ~ HACEKOMBIX, BO3PAaCTOM
pacTeHMii W  BIAXKHOCTBIO  IIOYBHI.
HauBbiciiass — IUIOTHOCTh ~ HACEKOMBIX
OTMEYCHa Ha CTapblX pAacTCHHsAX BO
BII@XKHBIX YCIOBHUsSIX. X; — Bospacr
1 o (romer), a X5 — Bnaxxnocts mouBsI (%).
The correlation among
independent variables of plant age, canopy cover, branch and top branch moistures and soil
moisture are summarized in Table 4.

There are high correlation between plant age and plant canopy cover of A. glaucacanthus in
each location and in all location together. So, including both age and cover in one model causes
collinearity and inflates the regression coefficient (Neter et al., 2000).

Discussion

It is possible to present two practical and theoretical models for these relationships. For
theoretical relationship between insect density and age, a sample of age structure is shown in
Photo 1.

Table 4. correlation between different independent variables.
Tabauua 4. Koppemsims Mex 1y pa3InYHbBIMA HE3aBUCUMBIMH IIEPEMEHHBIMH.

R

1
log™

0.

X X, X3 X4
Daresib 0.998
X, Lashokhm 0.999
Klose 0.925
All location 0916
Daresib -0.090 -0.046
X3 Lashokhm 0.540 0.527
Klose -0.120 -0.360
All location 0.246 0.139
Xy Daresib -0.629 -0.622 0.432
Lashokhm -0.547 -0.565 0.022
Klose -0.695 -0.676 0.417
All location -0.210 -0.238 0.584
Daresib 0.910 0.901 -0.375 -0.613
X Lashokhm 0.765 0.772 0.272 -0.521
Klose 0.730 0.678 -0.375-0.278 -0.868
All location 0.571 0.488 0.433 0.443

X, — Age (in years), X, — Cover (m?), X; — Branch moisture (%), X4 — Top branch moisture (%),
Xs— Soil moisture (%). X, — Bospact (roxsr), X, — [IpoextuBHOE MOKpHITHE (M”), X3 — BIaxkHOCTh
BeTBeit (%), X4 — Bnaxxnocts BepmuH BetBel (%), X5 — BnaxuocTs moussl (%).
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Photo 1. A sample of age catalog from cut basal stems of A. glaucacanthus The age of basal area from left to
right are 20, 40, and 70 years. ®@oro 1. OOpasell pa3HOBO3PACTHBIX CPE30B OCHOBaHWIA CTEOICH
A. glaucacanthus. Bo3pact cpe3oB ciieBa Hampago: 20, 40 u 70 ser.

This catalog can be extended to show more age classes of basal area. In both model, soil
moisture has an important role in insect activity. Based on interviewing local collectors of gum in
Feridounshaher, the activity of the insects is limited in drought years, and small amounts of gum are
collected. However, including soil moisture in the model has no any practical values. The practical
and theoretical models based on canopy cover and age for three locations and all location are
summarized in Table 5.

Table 5. Theoretical and practical models for different locations and all locations. Taéauma 5.
TeopeTHueckre U pealbHbIe MOJEIH IS Pa3THYHBIX MECTOOOUTAHUH | IJIsl BCEX MECTOOOMTaHHHA.

Model
Location Theoretical Practical
Daresib Y=417+0.17X,-0.85X, r=0.94 Y=188+0.27X%X, r=0.86
Lashokhm Y=-719+286X,+2.06X, »r=0.98 Y =-6.49+59.1X, r=0.95
Klose Y=-739+038X, r=0.84 Y =-5.08+19.3X, r=0.80
All locations logY =0.06+0.01X, +0.02X, r=0.91 Same as theoretical model

X, — Age (in years), X, — Cover (m?), X5 — Branch moisture(%), X, — Top branch moisture (%), Xs —
Soil moisture (%). X; — Bo3pact (romsi), X, — [IpoextuBHoe mokpsitie (M), X3 — BrakHocTh BeTBeit
(%), X4 — Bnaxxnocts BepiuH BetBei (%), Xs — Bnaxnocts moussr (%).

In general, when soil moisture is not limiting, plant age or plant cover are the primary
determinants of insect density; but when the area was suffers drought, moisture levels of branches,
and soil moisture are more important which the other researches also emphasized on the role of
moisture in gum production (Grami, 1998; Safe-e-lahi, 1997).
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Pedepar. YuuthiBass BaKHOCTH MPOOJIEMBI 3arps3HEHUS SKOJIOTHYECKOW Cpeibl arpo(UTOIEHO30B,
MIPOBE/ICHBI UCCIIEIOBAHUS TI0 U3YUYECHHUIO YPOBHSI KOHIIEHTpaImu Tshxenbsix MetamioB Cd, Cr, Ni, Pb,
Rb, a takke Sr, Zr B mouBax 3aTaruiiBaeMoi 30HbI Kacruiickoro moOepekbsi, paccunTaHa pasHUIA
UX COACPKAHMS MEXy 3aTalIMBacMbIMU M HE3aTaIUIMBA€MbIMU [TOYBAMH, a TAKXKE B CPABHEHUU C
nokazarensimu  Kiapka Ho A.b. BunorpanoBy. IlokazaHo, 4TO OCHOBHBIM KOHIIEHTPaTOPOM
TSDKENBIX METAJUIOB, 3arpA3HSIIONINE IPUPOIHYIO CPEAy SABIISIETCS BEPXHUN I'yMYCOBBII TOPU30HT, T.€.
HanOoJee TIOAOPOIHBIN CI0M MoYBeHHOTO MOKpoBa. KimloueBble cjioBa: OMOTCHHBIC, 3arPS3HUTENH,
rupoMopdHbIe, AaBTOMOP(HBIE, MUKPOIJIEMEHTHI, 3aTOTICHHE, (PUTOIICHO3.

Kacnniickoe Mope sBisieTcs KOHEYHbIM 0aCCEeHOM CTOKAa MHOTOUHMCIIEHHBIX NPOTYKTOB PEK, BOJIBI
KOTOPBIX HECYT OOJIBIIOE KOJIMYECTBO aHTPONOreHHOW aesTenbHocTH. C cepeaunsl 90-x ronoB XX
BEKa eXerojHo B JenbThl pek Bonru, Tepeka m Cymaka cOpacwiBaeTcs Oojiee 2-5 TOHH COeTUHEHUH
TSDKEBIX MeTauioB, 62-146 Thic. TOHH HedTEenpoayKToB, OKolOo 4.4 Thic. TOHH OMOT€HHBIX
3arpsA3HUTENEH, KOTOpbIE HAKaIUIMBAIOTCS B JIOHHBIX OTJIOXEHHSIX PpEK YCTHEBOTO B3MOPbS
(AGgypaxmaHoB U Ap., 2002). B pesynbraTe NOTHATHS YpPOBHS MOpS MPOUCXOIUT 3arpsi3sHEHUE
MOPCKOW Cpelbl TOKCHYHBIMHU BEIIECTBAMHM, ITOCTYHAIOUIMMH C Pa3MBIBAEMBIX M ITOATATUTMBACMBIX
CBQJIOK, MECT CKJIQJMPOBAHUS OTXOAOB, CKOTOMOTMJIBHUKOB, CEIbCKOXO3SHCTBEHHBIX YToOIui,
y4acTKoB 10ObIMM HeTH U ra3za. bonbuire 00beMBbl 3arps3HAIONIMX BEIIECTB PACIIPOCTPAHSIIOTCS
10 BCEH aKBATOPUU MOPs, IPOHUKAIOT B TOJILY BOJHBIX MAcC, IONAJAIOT B IOHHBIE OTJIOKECHHUS; B
pe3yibTaTe MpOLECChl CAMOOYMIIEHUS] HE YCHEBAIOT YTHUJIM3MPOBAThH MOCTYHAIOIUE XUMHUYECKHUE
BELIECTBA.

ITpn 3aroruiennn Bojamu Kacrumiickoro mopsi 6eperoBoil 30HBI MPOW3OLLIO CMeEIleHHe Oepera
Mopst BriyOb cymm. V3meHwsics KOHTyp Oepera, Ooiblnasi IUIOIAAb NPUOPEKHBIX IOYB, paHee
UMEBIIMX BBICOKYI0 OHOJIOTMUYECKYIO MPOAYKTUBHOCTb, OKa3ajach IOJ BOJOH, YTO IpPUBEIO K
YBEIMYCHUIO TUIOUIAAM THAPOMOP(MHBIX IMOYB M YMEHBIICHHIO aBTOMOP(HBIX. ITOT TMpoIece
CIIOCOOCTBOBAJI  PA3JIOKEHUIO OCTAaTKOB HAa3eMHOW (JIOPBI, YTO CIIOCOOCTBYET HAKOILICHHUIO
OpPraHUYECKUX BELIECTB B OYBAX MPUOPEKBS.

Takum oOpa3om, BHOIL OeperoBol JMHUM CMELIEHUS C(HOPMHMPOBAIICS HOBBIM  MOSIC
cnaboaudepeHIMPOBAaHHBIX MapIIEBbIX TOYB, TMEPEXOJAIIUX B YCTHEBBIX OOJIACTSX JIEITHTOBOM
paBHMHBI B ee mepuepuitHOM YacTH B JIYTOBBIC ITOYBBI, 3aHMMAIOUIME 3HAYUTEIBHYIO IUIOIIA/Ib
HOBOOOpa3OBaHHOW akBaTopuu MenkoBoawi (3aymmbexoB, 1994). 3mech CcKiIambIBalOTCS
OnaronpuATHbBIE YCIOBUS Ui MOJBOJHOIO MOYBOOOPA30BaHMSA, WHAWLMPYIOIUM MPU3HAKOM
KOTOPOI'O SIBJIIETCSI IMOSIBIEHUE BOJHOM DPACTUTEIBHOCTH: TPOCTHUKA, POro3bl, OECKUJIBHHIBI U
JPYTUX PACTEHUH.

CMenieHre TpaHMIl BOJHOW MOBEPXHOCTH B MAaTEPUKOBYIO YacTh M YMEHBIIECHHE IUIOUIAJeH
CyIIM CHOCOOCTBOBAJIO MEPEMEIIEHUI0 M  YCWICHHIO aHTPONOIEeHHBIX Harpy3oK Ha
He3aTarInBaeMble TEPPUTOPHUH.
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Pacummpenne akBatopuu Kacmuiickoro Mopsi mpuBENO K TMOSBICHHIO HOBBIX apeasioB (hJIOpHI
3aToruieHHe CHOCOOCTBOBAJIO PA3BUTHIO OOWJIBHOM pACTUTENBHOCTH, OTMEYAeTCs HaJIM4ue
TUAPO(UIBHBIX BHIOB B COCTaBE€ TPAaBOCTOS. YBEIWYMINCH 3PO3MOHHBIE TMPOLECCHl, B pPE3yJbTaTe
KOTOPBIX C PEYHOW BOJIOM B MOpE BBIHOCHTCS OOJBIIOE KOJMYECTBO TIPyHTa, Mia M OOJOMOYHOTO
Marepuana, B KOTOPOM COJCPXKATCSI MHKPOIJIEMEHTHI, TSDKEJbIe METAUIbl, 3arpsi3HSIONNE HIIH
oOoramfaronye TMo4Bbl MPHOPEKHBIX TeppuTopuil. Tspkenaple MeETamabl, KaK 3arps3HUTETH
MIPUPOMHON Cpepl, 3aHUMAIOT 0CO00€ MECTO B BHIY CBOCH TOKCHYHOCTH. OCOOCHHO BpPEIHBI
3arps3HEHUS TAKUMH METAJUTAMHU KaK pTyTbh, CBHHEI, KaaMuii, kKooansT (Munees, 1990).

VYuuTeiBasi BaKHOCTh MPOOJIEMBI 3arps3HEHUs] SKOJOTMYECKOM cpeibl arpo(MTOLEHO30B, HAMU
MIPOBEJCHO H3y4YeHHE (DOHOBOIO COAEPIKAHUA W MUTpAUS TSDKEIBIX METAaUIOB B IMOYBEHHOM
nokpoBe Tepcko-Cymnakckoil AeIbTOBOM PaBHUHBI B CBSI3M C MEPUOIUYECKUM KOJEOaHHEM YPOBHS
Kacnuiickoro mops.

TOKCMYHOCTh OAHMX M TEX >K€ METa/NIOB Ha Pa3NUYHbIX THUMAX IMO4YB pasznuuHasg. [.B.
Jo6posonbekuii, KH. ®emopoB u H.B. Craciok (1975) ormewator, uto Tepcko-Kymckoit
HU3MEHHOCTM CBOMCTBEHHA pe3Kas KOMIUIEKCHOCTh IIOYBEHHOTO IOKpOBa, OOYCIIOBJIEHHAS
MHOTHUMHU JIOKaJTbHBIMU (DAKTOPaMH.

ITo wraccupukammu k. Bynma (mur. mo Wnemay, 1991) K OYeHh TOKCHYHBIM OTHOCSITCS
crnefyromye xumMudeckue 3ieMeHThl: kobansT (Co), Hukenb (Ni), Mmeap (Cu), uuHK (Zn), Oepuiimii
(Be), omoBo (Sn), meimbsik (As), xene3o (Fe), pyoummii (Rb), kagmuii (Cd), pryrs (Hg), cBuner
(Pb), cypbMa(Sb), BucmyT (Bi), mnyronutii (Pt), cenen (Se).

Cpenu  TSXKENBIX METAJUIOB MPUOPUTETHBIMHU 3arpsI3HUTEISIMA CUWUTAIOTCS CBHUHEIN, KaJIMUN
MBIIIBSIK, PTYTh, LWHK, TJaBHBIM OO0pa3oM, IIOTOMY, 4YTO UX TEXHOT€HHOE HaKOIUIEHHE B
OKpYy Xaroliel cpefe UAET BBICOKUMU TemrnaMmu. Hamu mpoBeAeHBI HCCIENOBAHUS MO0 W3YUYCHUIO
YPOBHS KOHIICHTpAIMH cleayrommx Tsokenbix mertamioB: Cd, Cr, Ni, Pb, Rb, a Tak xe Sr u Zr, B
MOYBaX 3aTaruinBaeMoi 30HbI Kacmuiickoro mooepexssi.

M3yyeHbl 3aKOHOMEPHOCTH KOHIIEHTPALMHM M MUTPALUH TSDKEJIBIX METaIoB Ha rimyoune 0-120 cm
3aTallyIIBAaEMbIX W HE3aTaIJIMBAEMbIX IIOYB IPUMOPCKOM aKKyMyJISATUBHOM paBHHUHBI 3amaHOrO
1 1pukacnus pecryonuku Jlarecra.

s Oonee, HarIAAHOTO TMPEACTABICHUS O 3aKOHOMEPHOCTSX PpaclpelesieHUs —TSHKENbIX
METAJJIOB B 3aTalUIMBAEMbIX TMOYBAX MPUMOPCKON MOJIOCHI paccuuTaHa pa3HHIIA UX COJEP>KaHUS
MEXIy 3aTalUIMBAeMbIMHA W HE3aTAIUIMBAEMBIMH ITOYBAMH, a TAKXKE B CPaBHEHHUHU C ITOKA3aTEISIMU
Knapka no A.b. Bunorpanoy, (1952, Ta6m. 1).

Jlannbie 00 ypoBHE KOHLEHTpaimu Tsokenbix MetauioB Cd, Cr, Ni, Pb, Rb, a taxke Zr u Sr no
BceMy nouBeHHOMY Tipodmro (rimyouna 0-120 cMm) (Tabm. 1) mokasbIBaroT:

- CpellHee CO/IepXKaHUE BBIIICYKA3aHHBIX XUMHUECKUX AJIEMEHTOB B 3aTalUIMBACMBIX IYTOBBIX U
TyroBo-0070THBEIX To4Bax B cioe 0-120 cm B 1.46 pa3 Bemue u coctaBisier 130 MI/Kr mouBbl, a B
HE3aTalIMBaeMbIX MOYBaX OHO COCTaBIsET 89 MI/KT;

- TEHETHMYEeCKOe TOPU30HTHl MOYBEHHOTO MNPOQWIS OTIMYAIOTCS MEXKAYy €000 IO ypOBHIO
COJIepKaHuUs UCCIIEJOBAHHBIX XUMHUECKHUX 3JIEMEHTOB;

- HauOoInbIIas KOHICHTpAIUS XHUMHUYECKHX OJJIEMEHTOB OOHapy>KeHa B BEpPXHEM CIIO¢|
nouBeHHOTO mpodustst (0-50 cm). [1o ypoBHIO HAKOTUIEHUS! TSKEITBIX METAJIIOB B 3aTAIIMBAEMBIX TIOYBAX
B CpPaBHEHHUH C TOKa3aremsiMu Kiapka uccrienoBaHHbIe TSHKEIbIe METAILTBI PACTIONAraroTCsl CIIeTYIOIUM
obpazom: Ni - 3.6 pa3 > Pb - 2.4 paz > Sr - 1.3 paz> Cq -1.1 pas.

Cpennee conepxkanne Cd, Ni, Pb, Sr, Zr B croe moussr 0-50 cM B 3aTarIMBaeMBbIX JIyTOBBIX TTOYBAX B
1.43 pasa BblIIIe 1O CPABHEHUIO C MX HAKOIUICHHEM B He3aTalUIMBAacMBbIX 1MOYBax U B 1.53 pa3za Bblie,
9YeM B HW)KHEM CJI0€ TIOUBEHHOTO npodmiis - Ha Tiyoune 60-120 cm (tabmn. 2). Bmecrte ¢ tem, cnemyer
OTMETUTb, YTO KOHIEHTpaIus Tshkebix MeTamioB Cr, Rb B cioe 0-50 cMm, kak B 3aTaluiMBaeMbIX, TaKk
Y B HE3aTAIUIMBAEMBIX JIYTOBBIX MMOYBaX B cpeHeM B 1.37 pa3 Huxe
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Tab6muma 1. CpemHee comepikaHue TSHKEITBIX METAJUIOB B JIYTOBBIX HE 3aTAIIMBAEMbIX ITOYBAX (MI/KT).
Table 1. Average content of hard metals in meadow flooded and non-flooded soils (mg/kg).

Ne pazpesa | ['mybuna, | ['ymyec, Cd Cr Ni Pb Rb Sr Zr
CM. %
JIyroBele HE 3aTamIMBacMble NOYBEIL. [lammms.
152 0-50 2.41 0.48 152 65 19 79 251 231
153 0-50 3.10 0.50 168 72 21 88 254 243
Cp. naHHble 2.75 0.49 160 69 20 84 253 237
JlyroBele 3aTamBaeMble MouBkl. IlacTOuia
248 0-50 3.65 0.63 117 151 33 75 260 245
171 0-50 3.68 0.67 135 134 20 87 266 264
161 0-50 2.78 0.49 137 255 21 89 621 285
163 0-50 2.85 0.41 143 48 21 81 432 268
Cp. JaHHEBIE 2.82 0.55 133 147 24 83 395 266
PasHuna K 3aTamiMBaeMbIM Io4YBaM (pas).

BBIIIIE 1.03 1.12 — 2.13 1.2 — 1.56 1.12

HIDKE — — 1.20 — — 1.0 — —

Pasunna x nokasarensim Kimapka mo A.b. Bunorpagosy (pa3s)

Knapxk 0.5 200 40 10 100 300 300
3aTamiMB. Mo4YBa BEIIIIE 1.1 — 3.6 24 — 1.32 —
HHKE — 1.50 — — 1.20 — 1.13

BBIIIIE — — 1.72 2.0 — — —

HIDKE 1.0 1.25 — — 1.19 1.18 1.26

Taommua 2. CozeprkaHue TSDKEJIBIX METATUIOB B JTyTOBBIX 3aTallIMBaeMbIX rouBax (Mr/kr). Table
2. Content of hard metals in meadow flooded soils (mg/kg).

Ne pasp. | ['myOuna, I'ymyc Cd Cr Ni Pb Rb Sr Zr
cM

JlyroBast TSXeIOCYIJIMHUCTAs 3aTaliiBaeMasi noysa. [lactouie

248 0-1O 4.83 0.65 122 168 32 93 272 246

15-25 3.24 0.63 114 131 30 71 261 254

35-45 2.88 0.61 116 154 36 61 246 236

70-80 1.60 0.73 123 73 30 92 j| 240 244

120-130 0.28 0.90 126 102 31 63 233 261

170-180- 0.21 0.94 78 38 22 67 226 264
JlyroBas epeTHeCYIIIMHUCTAs 3aTaluIMBacMas novsa. [lacrourie

171 0-10 4.60 0.66 135 133 26 96 283 264

15-25 3.82 0.61 140 142 18 81 296 276

3040 3.50 0.68 142 140 22 98 251 284

42-52 2.80 0.72 121 121 14 72 235 232

55-65 1.63 0.81 112 76 12 76 221 184

75-85 0.43 0.78 105 72 8 84 231 214

M0 CPaBHEHMIO C rmokazartensiMu Kiapka. DToT (akT CBHIAETENBCTBYET O TOM, 4To Boja Kacnms He
COJICPKUT BBICOKHE KOHIIEHTPAITMH YKa3aHHBIX XMMHUYECKHX 3JIEMEHTOB (Ta01. 3).

PesynbTathl u3yueHHs MOYBEHHO-TEOXUMHUYECKHX IOCTEICTBHI 3aTOIUICHHUS TIOYB MOPCKOMN
BOJIOW MOKa3aJil., YTO B CJI0€ MOYBbI Ha niryOuHe 0-50 cM MpeuMyllecTBEHHO HakaruBaroTcst Ni: B
2.13 pa3 Beimie, 4yeMm B He3aTarumBaeMbix mmouBax; Cd - B 1.12 pasa; Sr - B 1.5 u Pb - B 1.20 pa3a,
4TO 00YCIIOBJIEHO COJICPKAHUEM MX B OPraHMYECKOM BeliecTBe (Tadi. 4).

Heobxomumo oTMeTHTh, 4TO B C1a0OPa3BUTHIX PHIXJIONECUYAHBIX THAPOMOPQPHBIX M JTyTOBBIX
COJIOHYAKOBBIX IIOYBAaX  ONPEIEICHHOM 3aKOHOMEPHOCTH  pACHpPENETICHUS XUMHUYECKHX
KOMIIOHEHTOB 110 TIOYBEHHOMY TPO(HITIO HE BBISIBIICHO.
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Taomuua 3. ConepikaHue TSHKEIbIX METAIIOB B JTyTOBO-00JIOTHBIX 3aTAITHBAEMbIX TTOYBax (MI/KT).
Table 3. Content of hard metals in meadow-swampy Hooded soils (mg/kg).

Ne pasp. |['myOuna, cm  |[ymyc Cd Cr Ni Pb Rb Sr Zr

JlyroBo-0os0THas 3aTamiBaeMas o4Ba

161 0-10 4.52 0.42 277 224 28 106 530 289
10-20 3.94 0.54 143 310 18 103 471 278
20-30 2.88 0.72 140 258 29 103 490 287
40-50 0.90 0.62 20 108 5 41 420 212

JlyroBo-0010THas 3aTaminBaeMas 04Ba

163 0-10 4.52 0.37 225 52 26 82 432 268
10-20 3.57 0.43 121 45 20 80 542 242
20-30 2.86 0.54 123 39 18 82 691 273
30-40 2.64 0.45 114 57 27 87 243 268
40-50 0.86 0.26 130 45 15 75 254 291
90-100 0.40 0.54 50 34 8 62 204 368

Taémmua 4. Conepxanne TSHKEITBIX METAIUIOB B IYTOBBIX HE 3aTalNIMBaeMbIX mouBax (Mr/kr). Table 4.
content of hard metals in meadow non-flooded soils (mg/kg).
Ne pasp. |[ny6una, cm  [['ymyc Cd Cr Ni Pb Rb Sr Zr

.Hyl"OBaﬂ He 3aTamuimBaemMas rmouna. Ilanras.

152 0-10 3.98 0.38 134 72 19 <S! 256 244
10-20 2.83 0.36 152 62 22 89 263 241
20-30 2.20 0.47 158 58 24 92 257 236
30-40 1.80 0.58 164 74 16 72 246 220
40-50 1.26 0.61 154 61 22 61 231 216
JlyroBas CpelHeCyTIIMHNCTas He 3aTarunBaeMas mousa. [loceBbl

JIFOLIEPHBI

153 0-10 4.10 0.41 137 78 21 99 261 258
10-20 431 0.43 177 66 18 99 260 249
20-30 241 0.51 179 56 24 91 251 241
40-50 1.60 0.63 178 88 21 63 241 222
60-70 1.10 0.43 42 71 17 60 221 203
90-100 0.51 0.40 48 78 14 48 186 243
110-120 0.36 0.33 56 43 11 42 170 252

[Ipu 3TOM OTMEUEHO, YTO TYMYCOBBIE TOPU3OHTHI THIPOMOPQHBIX JTYTOBBIX, TyTOBO-00JOTHBIX
MIOYB CITy’KaT F€OXUMHUYECKHM OapbepoM, Ha KOTOPOM HaKaIUIMBAIOTCS pa3IMYHbIe XUMUUECKUE
3JIEMEHTHI. DTO CBUAETEILCTBYET O TOM, YUTO OCHOBHBIM KOHIIEHTPATOPOM TSIKEJIBIX METAJJIOB,
3arpsA3HAIOIUX IPUPOAHYIO CpeNy, SABISETCS BEPXHUM I'yMyCOBBIN TOPU30HT, T.€. Hanboee
TUTOI0OPO/IHBIN CJIOH MOYBEHHOTO TPOQHIIS.

AHanm3 reoXuMHUYECKUX MTPOLECCOB, CBSI3aHHBIX C 3aTOINIEHHMEM IPUOPEKHOM 30HBI OKA3all,
YTO 110 CpaBHEHHUIO ¢ mokazarensamu Kiapka (mo A.b. BunorpasioBy) KOHIIEHTpAIHsl BaJOBBIX (GOpM
Ni, Pb, Sr, Cd B cpennem nosbicuiack B 2.0 paza. HeoOXxoauMo OTMETHTE, UTO TTIOUBEHHBIN MTOKPOB
3aTarIMBacMbIX TeppuTopuil 3anaaHoro IIpukacHus xapakTepu3yeTcsl HU3KOM KOHLIEHTpauuen
TSDKEJIBIX METAJLIOB.

YacTuuHBId BO3BPAT B MOYBY HEKOTOPHIX AOMOTEHHBIX JJIEMEHTOB, B TOM YHCJE U TSDKENBIX
METaJI0B-0MO(UIIOB, 00ECTIEYMBAIOIINX HOPMAJIbHOE MPOTEKaHNEe OMOXMMHYECKOTO KPYTOBOPOTA,
CIOCOOCTBYET TIOBBIIICHUIO OHOJOTHMYECKOW MPOAYKTUBHOCTH (UTOIICHO30B, B TOM YHUCIIE
KOPMOBBIX YTOJUN TPUOPEKHOMN 30HBI.
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BBIBO/IbI

1. B pesynbrare 3aTomiieHHs ¥ TOATOIUICHHS B IOYBAaX M JOHHBIX OTJIOKEHUSAX TEPPUTOPHU
npuOpexHOU 30HBI 3amagHoro [Ipukacus MpoU30IUIH CYIECTBEHHBIE TEOXUMUYECKUE H3MEHEHUSI.

2. Tlox BAMSIHMEM 3aTOILUICHUS CpelHee coaepxkanue Tsokenbix metawioB Cd, Cr, Ni, Pb, Rb, a Taxke Sr
u Zr B mouBeHHOM mnpodmie (rryomHa 0-120 c¢M) 3aTalIMBaeMbIX JYTOBBIX W JYTOBO-OOJIOTHBIX IOYBAX
MOBBICHJIOCH B CpeAHeM B 1.46 pa3, mpuueM 3/1ech IpenMyniecTBeHHO HakarumBatoTes Ni, Cd., Pb. Sr.

3. CpegHee coaepxaHWE DSJEMEHTOB B BEpXHEH TOMYMETPOBOH TyMycocoaepiKamieid ToJIe
3araruimBaeMbIX 1mouB B 1.43 pasa Beime, a B HmkHeM npoduiue (60-120 cm) B 1.53 pasa Bbime, yeM B
HE3aTaIlUIMBaéMBIX IOYBaX. OTO O3HAYaeT, YTO OpPTraHWYecKoe BEIIeCTBO 00JajaeT  BBICOKOM
aKKyMYJIAIIMOHHOM CIIOCOOHOCTBIO IO TSHKEIBIM METaJLIaM.

4. TloyBeHHBI TIOKPOB TPUMOPCKO 30HBI 3amagHoro [lpukacmusi XapakTepusyeTcs HHU3KOM
KOHIICHTpaMe TSDKEIBIX MeTauioB. TakuM 0O0pa3oM, MEepHOAMYECKOE 3aTOIUICHHE MOPCKHMH BOIAMH
NpUOPEIKHON TEPPUTOPUH, XOTSA H CIIOCOOCTBYET MOBHINICHUIO YPOBHS KOHIEHTPAIIUU TSKEIBIX METAJLIOB B
MOYBaxX MPUMOPCKUX JaHAMA(PTOB, OIHAKO, 3TO MOBBIINICHHE HE MMEET 3KCTPEMANbHO OTPHILATEIHLHOTO
xapakrtepa.
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CHANGE OF COCENTRATION OF HARD METALS IN SOILS OF THE CASPIAN SEASIDE
IN CONDITIONS OF CATTLE BREEDING PROCESSES

©2007. M.-P.A Yahiaev

Caspian Institute of biological resources, Daghestan Scientific Center, Russian Academy of
sciences. 367025 Makhachkala, M, Gadjiev 45, Russia

The processes of flooding on the territory of the Western Caspian seaside on soils and bottom sediments
brought to noticeable geo-chemical changes, resulted in rise of the contents of hard metal - Cd, Cr, Ni, Pb, Rb,
Sr, Zr, on 1 .46 times of their average contents in flooded meadow and meadow-swampy soils. Herewith Ni, Cd,
Pb, Sr mainly accumulate.

In humus containing (0-5 cm) thick layer of flooded soil the contents of hard elements are 1.43 times higher,
in lower soil profile (60-120 m) on 1.53 times higher than in non-flooded soils since organic matter has higher
accumulative ability for hard metals.

Periodic flooding by sea water of the coastal territory though intails in rise of hard metal concentration in
soils and coastal landscapes, but it does not have over negative influence. Soil cover of the Western Caspian
sea coastal zone is characterized by low hard metals concentration.
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MEXJIYHAPOJHAS KOH®EPEHIIUS 1O BUOCOJEBOMY
CEJbCKOMY X03ﬂﬁqTBy U BLICOKOM COJIEYCTOMYUBOCTU U
I MEXKIYHAPOJHBIV CUMITIO3UYM 11O YIIPABJIEHHUIO CABXA

© 2007 r. H.3. lllamcyTauHoB

T'HY BHUU 2uopomexnuxu u meruopayuu umenu A.H. Kocmsakoesa
Poccus, 127550 Mocksa, ya. Borvwas Axademuuecxas, 44, E-mail: aridland@mtu-net.ru

B mocnennue roapl BHUMaHHME YUYEHBIX MHUpa IMPUBJIEKACT NMpoOiemMa WM3ydeHHs M OCBOCHUS
raiopuToB (CBEPXCOJCYCTOMUMBLIE pACTeHUs) [UIsl TPOU3BOACTBA MPOJOBOJIBLCTBHS (3€pHa,
3epHOdypaka, KOPMOB, MACIMIHOTO W JICKAPCTBEHHOTO CHIPhsSI) B apHIHBIX pailoHAX MHpa Ha
OCHOBE WCIIOJIb30BaHUSA [IJISl OPOILIEHHUS COJICHOM BOABI (MOpCKas, MOJA3EMHas, KOJUIEKTOPHO-
npeHaxHasi). [IpoOiiema 3ta mMeer Ti00anbHOE 3HAYCHHE U OOJBINIMHCTBA CTPAaH MHpa, UOO
3amachl MPECHOM BOJbI HE BEIMKU M COCTaBISAIOT 2,53% MO OTHOLIEHUIO K MHUPOBBIM BOJHBIM
3amacaMm. B To ke Bpems 3amachl COJeHBIX BOJ orpoMHbl (97,47%). Ilpu Bo3pacTtaromiem pacxoie
MIPECHOM BOJBI ee NeUIuT B OmmKaiiime Tofpl BO BCEX CTPaHaX MHpA 3HAYUTEIHHO YBEIUYUTCS.
OnHOBpEMEHHO, U3 TOJIa B T'0/l, HEYKJIOHHO BO3pAacTaeT YMUCICHHOCTh HACEJIEHHUsl Ha 3€MHOM IlIape,
obocTpsisi  mpobOiieMy oOecredeHus: YeJoBeYEeCTBA MPOAYKTaMU MNHUTaHHWs. VIMEHHO JTH
00CTOSITENTLCTBA AUKTYIOT HEOOXOIUMOCTD IMOUCKA MyTEH UCTIONB30BAHUS COJIEHBIX BOJ TPOMAJTHBIX
3eMENbHBIX PECYpPCOB apUIHBIX TEPPUTOPHUI IJi YBEIUYEHHS MPOU3BOJACTBA MPOJIOBOJILCTBUS C
WCIOJIb30BaHUEM TalO(PHUTOB.

MupoBoe HaydyHOE COOO0IIECTBO, 03a00YEHHOE KPUTUYECKUM COCTOSIHUEM IHUIIEBBIX PECYPCOB,
oOpaTuiio BHUMAaHHE Ha TMOTCHIHMAIbHBIE BO3MOKHOCTH WCIOIB30BAHUS OOJIBIINX BOJHBIX
pecypcoB Mopel U OKeaHOB, a TakKe TMOA3EMHBIX M KOJUJIEKTOPHO-IPEHAKHBIX BOJ, IS
OpraHMU3aIiy MIPOU3BOJICTBA MPOAYKTOB MUTAHUA. DTa PoOJieMa B HACTOsIIEE BPEMsI HAXOUTCS B
uentpe BuuMmanus FOHECKO u EBporneiickoro coro3a.

HoBasi TexHomorusi, paspabaTeiBaeMas B psiieé CTpaH 10 KYyJIbType Tano(uToB C
HCIIOIb30BaHUEM COJICHBIX BOJI M MOJyuYHWBIIas HazBaHue "buocosneroe (ramodurtHoe) 3emiueaenue’,
B OyiKaimieid mepCereKTHBE MOXKET CTaTh BAYKHBIM UCTOYHUKOM IPOU3BOJICTBA MTPOJOBOIHCTBUSL.

B wnactosmee Bpems mnon osrupod FOHECKO wu  Espomeiickoro Coro3a  ycHnemrHo
paspabarbIBacTCsl MEXKIyHApOAHBIH TMpoeKT "PammoHanbHOE WCIONB30BaHWE Talo()UTOB B
CpennzeMHOMOpPhE W B 3aCYILIUBBIX CyOTpPONMMUYECKHX peruoHax". B JTaHHOM MPOEKTE ydacTBYIOT
10 crpan Azun, Adpuxu u EBpomnsl.

VYuutbiBas riao0anbHYI0 3HAYMMOCTh TajlO(UTHOTO PACTEHMEBOJICTBA ISl yAOBIETBOPEHUS
notrpeOHOCcTe Mupa B nuiie, HegaBHO MAI'ATO B3sna Ha cebst BEAyIIyIO poJib B OpraHU3alUU U
(bMHAHCHUPOBAaHWM WCCIEAOBAaHMI B paMKaX MEKPETHOHAJIBLHOTO TIpoekTa "YcTroiumBoe
WCIIOJIb30BAaHNE COJICHBIX MOJ3EMHBIX BOJ W ITyCTOIIEH ISl BBIpamuBaHusi pacteHuil" B Erunre,
Hpake, Mapoxkko, [Takuctane, Cupuu, Amxupe, Mopnanuu, Utanuu, ['epmannn.

[Toutn Bce 3T CTpaHBI IIAHUPYIOT PACIPOCTPAHEHHE PE3YJIBTATOB PadOT MO Tao(UTHOMY
3eMJIeIeNIUIO Ha IPYTHE PETHOHBI C MOMOIIBIO CO3AaHUS HAllMOHABHBIX TaJO(QUTHBIX TPOrPAMM.

K HacrosimeMy BpeMeHHM BO BCEX CTpaHax — YyYacTHHUIIAX IPOEKTa CTajl0 BO3MOKHBIM
BBIPALIIMBAHUE MOJIE3HBIX JJIS SKOHOMUKH TaJOQUTHBIX PAaCTEHUIl Ha 3aCOJICHHBIX OECIUIOIHBIX,
OpPOCOBBIX 3eMIISIX C UCIIOJIb30BAHUEM COJICHBIX BO/I.

laodutHOE 3emienenue, Kak ITOKAa3bIBAET MHPOBOM M OTEUECTBEHHBIM OTBIT, peIIaeT
TPUEANHYIO 3aJlauy: SKOHOMHIO ITPECHOM BOJIBI U CPEJICTB, BOCCTAHOBIIEHUE OKPY>KAIOIIEH Cpelibl,
BKJIIOYAsl TUIOAOPOJUE MOYBBI U MOITYYEHHE CEIbCKOXO3WCTBEHHOM MPOIYKIUH (3€pHAa, KOPMOB,
3epHOdypaka, MACIMYHOTO U JIEKAPCTBEHHOTO CHIPHS).

B Tewenue mnocieqHUX 5 JE€T COCTOSUIUCH JBE KOH(EpEeHIMH, IMOCBAILICHHbIE MpobdieMam
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OMOCOJIEBOTO 3eMJIe/eNusl, OfHa W3 KOTOphIX coctosuiack B ampene 2000 r. B 1. Mcnamabame
(ITakucran), Bropas — B ssuBape 2005 r. B r. Myrna (Typius).

03-08 nosi6ps 2006 T. B 1. Tynuc (Tynmc) cocrosutach MexayHaponHas KOH(BEPEHIUS 0
OMOCOJIEBOMY CEJIbCKOMY XO3SHCTBY W BBICOKOHM coneycroiiunBoctd u | MexayHapoaHsii
cumriosuyM 1o ympasienutro Cabxa. Kondepennus opraHmzoBaHa iabopaTopuell amanTaiuu
pactenuii k abuornueckum ctpeccam (LAPSA), Llentpom OuotexHonoruii, Jxomapkom bopmx-
Hempuss (CBBC) mnpum corpyanudectBe MexayHapoaubix mnaptHepoB: HOHECKO, IDB,
COMSTECH, TWAS, ISHU, VYuuBepcurera Kapaun (Ilakucran), ICBA (O0benuHeHHBIC
Apabckue Owmmupatel), HWccnemoBatenbckoro ueHtpa mycTeiHb (Erumer), ENSA-Monnense
(®panuus), LEBHAM, Technopole Brest Iroise (®panuus), Yuusepcuterom Ilapmwx 12
(®pannus), Yuusepcurerom Ilapux 06 (®panuus) nox narpoHaxxeMm Ero IIpeBocxomutenbcrBa
MuHuCTpa Hay4YHBIX UCCIIEN0BAaHUN, TEXHOJIOTUM U pa3BUTHSA 3HaHUN TyHuca.

Llenp KOH(pEpeHIMH — WHUIMHPOBATH, PA3BUTh M YKPENHTh COTPYJAHHYECTBO B 00JacTH
MOOMIIN3ALIUH, U3YUYEHHUS U UCII0Ib30BAHUS TEHETUUECKUX PECYPCOB raloUTOB U COIEYCTONUMBBIX
pacTeHWil ISl YCTOWYMBOTO Ppa3BHTHUSl IKH3HECIIOCOOHOTO CEIBCKOTO XO3AWCTBAa; CO3JATh
MEXJIYHapOAHblE CETH JUIsI BbIPAOOTKM KOHLEMIMM HOBBIX MEXIYHAPOJHBIX IPOEKTOB,
M0/Ipa3yMEBAIOIINX MEXIUCUUIUIMHAPHBIE TOAXObl; UHTETPAllMM U MOJACPKKHU JEATEIbHOCTH C
MEXIyHapOAHBIMH aCCOLUALUAMHU, UMEIOLIMMH €TI0 C TalopUTaMu.

OTkpbUIH KOH(EPCHIIMIO W TMPOW3HECTH BCTymuTenbHOE cioBo Tpod. Abdelly Chedly
(Koopaunatop xoudepennuu) u mnpod. Hadhri Taieb (MuHHCTp Hay4HBIX HCCIIEJOBAHHIA,
TEXHOJIOTMM M pa3BuTus 3HaHUW TyHuca). B CBOMX BBICTYIJICHHSIX OHU IONPUBETCTBOBAIH
YYaCTHUKOB (opyMmMa B TyHHCE W BBIPa3WJIM YBEPEHHOCTb HAa YCHELIHOE JIOCTHM)KEHUE Leien
KOH(EepEHIHH.

Hayunass mporpamma koH(epeHuuu Bkitoyana 4 cekuuu: 1) “T'eHbl COJIEyCTOHYMBOCTH,
MOBBILLIEHHOTO COJIEP>KAaHUS IPOTEMHOB U UX MOTEHLHMAN JIs OnoTtexHosorun”; 2) “Bo3MokHOCTH
ranouTroB A7 YCTOWYMBOIO PAa3BUTHUSA  JKU3HECIIOCOOHOIO  CEJICKOTO  XO03siicTBa”;  3)
“@usnonornyeckue W OMOXMMHUYECKHE HCCIEHAOBAHMS COJICYyCTOMYMBOCTH pacTeHuid”; 4)
“IloBbllIEHHE KaYeCTBA KOPMOB COJICYCTOUYUBBIX PACTEHUN .

Bcero 6Obu10 mpencraBieHo 17 1uieHapHbIX JeKuui, 64 ycTHBIX nokiazna, 70 MmOCTEpHBIX
JIOKJIa10B. B KOH(epeHInn NPpUHSIN ydyacTHe YUYeHble U3 TaKMX CTpaH Kak AJDKUp, ApreHTuHa,
baxpeitn, bpaszunus, ['epmanusa, Eruner, Unaus, Upan, Ucnanusa, Wranusa, Kuraii, Mapokko,
Mexkcuka, OAD, Ilakucran, [lombma, Poccus, Cyman, CIUOA, Tynuc, Typuus, Y30ekuctas,
VYkpaunna, ®pannus, SAnoxus.

B pamkax koH(pepeHIMH ObUIa MPOBEJEHA YKOJOIHUYECKas SKCKypcus B paiioH Dnb KensOus B
obnmactu Cyca u KailipyxaHa, rjae ydacTHUKaM KOH(epeHUUU ObLIM MNPOJEMOHCTPUPOBAHbI
3aCOJIEHHbIE MapILH C raloUTHON PaCTUTEIBHOCTHIO.

B nexnmonnsix moxnamax npod. Helmut Lieth, mpod. Hans-Werner Koyro u ap. (I'epmanms)
MOTYEPKUBAIOCh, YTO B HACTOAIIEE BpEeMs HW3BECTHO JOCTaTOYHO OOJBIIOE KOJUYECTBO
COJIETOJIEPAHTHBIX ~ BUAOB  PAcTEHUH C  MOTEHIMAJIOM  CTaTh  PHIHOYHO  LEHHBIMU
CeJIbCKOXO35IICTBEHHBIMU KyJIbTypamMu. Ho TIy1aBHas 3agaya COCTOMT B TOM, 4YTOOBI yOeaWTh
YeJI0BEYECTBO UCIOIb30BaTh UX HAPSy C TPAJAULIMOHHBIMU CEJIbCKOXO3SIIICTBEHHBIMU KYJIBTYPaMHU.

B nokmane nmpod. Munir Ozturk u ap. (Typuwms) "Pa3zHooOpasue raaouTHBIX pacTeHUN U
crpaterun ynpasienus B Mpano-Typanckom ¢uroreorpadpudeckom pernone Typuun" npuBoguTcs
oJIpoOHBIM aHanu3 coctaBa rano¢uTHoil ¢uopsl. M3 136 BUIOB ranopuToB K YUCIy 3HIEMHKOB
npuHAIIEXKUT 41 B, OoJbIIas 4acTh U3 HUX 3aHeceHbl B KpacHyto kaury Typiun.

B noxnane Kafi Mohammad u Jami-al-Ahmadi Majid (Mpan) "UccnenoBanue Kochia scoparia
KaK KOPMOBOTO pacTeHHs" MOKas3all, YTO BO3/EJbIBAHHE TaIOQHUTOB MPHU HCIIOIB30BAaHUU COJICHBIX
BOJI, U KOPMJICHHE 3TOM MPOAYKIMEH TOMAIIHEro CKOTa, SIBISETCS OJHUM U3 IyTed COXpaHEeHHs
KU3HECIIOCOOHOCTH AKOCUCTEM IYCTHIHW M MPOM3BOACTBA MUILM JUIS JIFOAEH, KUBYIIHUX B 3TUX
obnactsax. [TostoMy, yTOOBI U3yUUTh BO3MOXKHOCTb BbIpaliuBanust Kochia scoparia Kak KOpMOBOT'O
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pacTeHusi B IpeJenax MyCThIHU MPHU TMOJHMBE MOJA3EMHBIMU COJEHBIMU BOJaMH, Oblia BBIIOJHEHA

Hay4yHoO-HccaenoBarenbekas padora B 2003-2004 ronax. IToneBoit skciepuMeHT OBbLIT IMOCTABJICH B

Birjand (Mpan), npu Tpex ypoBHSIX 3acOJICHHs MMOTUBHOM BOojbI (1.5, 8.6 u 28.2 ds/m). Pe3ynbrarh

OTBITOB TOKAa3aJid, 4YTO BBICOKAs CTENEHb 3aCOJICHHsSI OTPULATENIFHO BIMSIA HAa OOJBIIMHCTBO

Mop(dororuueckux M (QU3NOJOTHYECKUX IIOKa3aTejeil pacTeHHs, OJHAKO, HAKOIJIEHHUE CYXOro

BEILIECTBA MPU CaAMOM BBICOKOM YPOBHE 3acoiieHust AocTUrio 60% mo CpaBHEHHIO C HAKOTUICHHEM

npu Oosiee HU3KUX YPOBHSIX. B Toxke BpeMsi yMepeHHast 3aCOJIEHHOCTh OKa3blBajia CTUMYJIHpYIOLIee

BO3/ICHCTBUE HA POCT U PAa3BUTHE PACTEHUI U Ha BETMUMHY (POPMUPYEMOTO YPOKasl.

B moctepnoii mpesentaruu Oumelkheir Belkheiri "Amanranms ponma Atriplex B ycnoBusx
CYXOCTH W 3aCOJIEHHOCTH" OTMEYalloch, YTO PO Atriplex CBsi3aH C COJCHBIMU M IIEIOYHBIMU
MOYBAMM M C 3aCyUUIMBBIMM WJIM TOJYy3acyUUIMBBIMH pacTeHUsMU. Buapl sToro poaa
XapaKkTepu3yroTcs: 1) BBICOKOM CTETEHbI0 BEDKMBAEMOCTH B 3aCYILTUBBIX U 3aCOJCHHBIX PErHOHAX,
2) cuenuduueckoi CIIOCOOHOCTHIO MCTIOIB30BATh JTIOMUHECIICHTHYIO SHEPTHIO, 3) CITIOCOOHOCTHIO
MIPOU3BOJIUTH OONBIIYIO JIMCTBEHHYI0 MAacCy B UPE3BbIYAHO CYPOBBIX YCIOBHSX OKpPYIXKAIOIIeH
cpenpl. MccnenoBanust ObulM CB3aHBl C M3YyUEHUEM IIOBEJIEHUS HEKOTOPBIX KIOHOB Atriplex
halimus B pa3MUYHBIX CTPECCOBBIX YCIOBUSAX, YTOOBI U3yUUTh CTETECHb aJaNTallUU 3TOTO PACTCHUS
K YCJIOBUSIM 3aCyIUIMBBIX U 3aCOJIEHHBIX PETMOHOB, B KOTOPBIX OHU MCHOJB3YIOTCS KaK UCTOUHUK
KOpMa, ¥ BO3MOKHOCTh MCIIOJIb30BAHMSI KaK pacTeHue-puTOpeMeIUaHT.

B mnocteprom coobmenun V. Luna u np. (Mrtanus) Obl10 TpencTaBlIEHO HM3YUYEHHUE POCTa
Prosopis strombulifera npu yBeIMUMBAIOMNXCS KOHIICHTPAIIUSIX CAMBIX OOMJIBHBIX COJIEH B MOYBax
uentpanbHOoi AprenTunbl: NaCl u Na,SOy4. Pe3ynbratsl mpoBeACHHBIX UCCIEAOBAHUI TOKA3BIBAIOT
HEYJ0OCTBO 3KCTPArOJIMPOBAaHUS PE3yJbTAaTOB, MOJIYy4YEHHBIX MNpu wucnoiab3oBanuu NaCl kak
€IMHCTBEHHOT'O areHTa 3acoJICHUS B MIOJIEBBIX YCIOBHSIX.

B noxnanax nmpo¢. Khan M Ajmal (ITakuctan), Christian Magné (®panuus), npod. M. Ashraf
(ITakucran), npod. H. Gehlot (Mumus) u ap. cooOmanucey pe3ynbTaTsl HCCISTOBAHUN U pa3pabOToOK
10 U3YUYEHUIO U UCTOIh30BAHUIO TaIOPUTOB B KOPMOBBIX, IMUIIEBBIX IIENIAX U B KAUECTBE ChIPhS IS
WCTIOJIB30BaHUS B (papMaIleBTUIECKON MPOMBIIICHHOCTH.

Ot Poccun Ha koH(epeHIMM ObUIM MpECTaBIeHbI J1Ba foKiaa: "Mcnonb3oBanue raiopuron
JUIsL  COXpaHEHHs Ouopa3HOOOpa3usi U TOBBIIIEHHS MPOAYKTUBHOCTH MpU  pecTaBpaluu
JerpaJlupOBaHHBIX  MacTOMII B apuaHbix peruoHax llentpanpHoit As3um u  Poccun"
H.3. lamcytnunoBa (BHUUW ruaporexnuku u wmenuoparuu) u 3.1 [lamcyrnunosa (BHUU
KOpPMOB), a Tarke "['anodurHas mycTbiHHas pacturenbHocTh CeBepHoro Kacmumiickoro permona'
N.H. Cadpponoroii (BMIH PAH).

Koudepenuus B 3aKII0YUTENHHON YacTU cBOel paboOThl 0OpaTuia BHUMaHUE Ha CIEAYIOLIUE
pOOJIEMBI:

1) HEoOXOAMMOCTh MOOWIM3ALMKM HAYYHOTO COOOINECTBa, HJs CO3JaHUs HHTETPUPOBAHHOU
MIPOrpaMMbl METOJIOB, CTAHJIapPTOB, 0a3 TaHHBIX U CETEH MCCIIEeI0OBAaHUS 0 OLIEHKE U KOHTPOJIIO
3aCOJICHHBIX T10YB;

2) BO3HUKHOBEHHUE OOJBIION MOTPEOHOCTH B MEXKIUCLUUIUIMHAPDHOM IOAXOJE K H3YUYEHHIO H
WCIOJIb30BAaHUIO TaI0(UTOB;

3) HeoOXOAMMOCTh PACIIMPEHUS W YTIIyOJCHHUS WCCIEIOBAaHMS ISl MPOJBIKEHUS B OHUMAaHHUU
TeHETUYECKUX, OMOXUMHUYECKHUX U (PU3NOIIOTUYECKUX OCHOB COJIETOJIEPAHTHOCTH;

4) mosiBIEHWE TOHWMAHHS TOTO, YTO OJHO TOJBKO H3y4eHHEe (yHIAMEHTAIBHBIX OCHOB
CONICYCTOMYMBOCTH HE HMEET IICHHOCTH 03 NpUMEHEHHUs TMOJy4eHHON uHdopManu Ha
MIPAKTHKE;

5) HeoOXOIMMOCTh Pa3BUTHS MOJENEH yNpaBIEHUS HCIOJIB30BAHUEM 3€MElNb, BKIIOYAIOMINX KaK
€CTEeCTBEHHBIE, TaK M aHTPOTIOT€HHBIE ()aKTOPHI, BHOCSIINE BKJIA]] B IIPOLIECCHI 3ACOJICHUS;

6) moTpeOHOCTh pa3BUTHUS MH(POPMAIIMOHHBIX CUCTEM JKOJOTHYECKOT0 MOHMTOPUHTA ISl OLEHKU
MIPOLIECCOB 3aCOJICHHUS;

APUJIHBIE SKOCUCTEMEI, 2007, Tom 13, Ne 32



MEXJIYHAPOJJHA I KOH®EPEHIIA 95

7) HEoOXOAMMOCTh OKa3aHWUS TIOMOIIM TOJUTUKAM 10 3(P(HEKTUBHOMY HCIOJIB30BAHUIO
MH(POPMALMOHHBIX PECYpPCOB IS Pa3BUTHUS )KU3HECTIOCOOHOTO CEIbCKOTO XO035HCTBA;

8) mposiBieHue OoJIbLIEro IMparMaTh3Ma y JIML, NPUHMMAIOUIMX pEUIEHHs B Jade TIapaHTui
HKOJIOTUYECKOM  yCTOMUMBOCTH, OHOJOTMYECKOTO  Pa3HOOOpa3us W SKOHOMHUYECKOMH
IIPOU3BOIUTENBHOCTH B UCIIOJIb30BAHNUHU 3€MEIIbHBIX U PACTUTEIBHBIX PECYPCOB;

9) HeoO0XOAMMOCTh pa3BUTHS SKOHOMHUYECKHMX HWHCTPYMEHTOB B OICHKE 3aCOJCHMA, JUIs
MOOIIPEHNS PALMOHATIBHOTO HCIIOJIb30BaHUS 3€MENBHBIX PECYPCOB;

10) He0OXOAMMOCTh Pa3BUTHUSI TEXHOJIOTUH, HANPABICHHBIX HA YMEHBILICHHUE JIETpalalliil 3eMellb,
BKJIIOYAsl MHAMKATOPBI, U1 PaHHEr0 OOHApy»KEHUS U ONpEIeNeHHsl KauyecTBa 3e€Melb, THIIOB
3aCONIEHUsI, YXYIIIEHUs CTPYKTYpbl TOYB UM TOTEPH OPraHUYECKOr0 BEIIECTBa MOJ
BO3JIEVCTBUEM CTPECCOB OKPYKAIOLIEH CPEIBI.

Kondepennus 0c000 HOJYEpKHYJIa HaCYIIHYIO noTpeOHOCTh COBPEMEHHOM
JNEHUCTBUTENBHOCTH — OOBEKTUBHO OLIEHUTh OCTPOTY UM BEJIMYMHY HPOOJEeM IIEIOYHOCTH H
3aCOJICHHOCTH 3€eMelb. bbula oTMeueHa HeoOXOAMMOCTb MPOBECTH Oojblliue paboThl Jis
MOOMJIM3alU PECYpPCOB pacTeHHWid W cOopa CEeMSH KOPMOBBIX TaIOQHUTOB ISl MCIIOJIH30BAHHS B
MeToax (GUTOMETHOpalU. 3aCOJIEHHBIE YCThIHHBIE 3¢MJIM MOTYT ObITh BOCCTAaHOBJICHBI JIaXKe MIPU
Ype3BbIUAfHO BBICOKMX YPOBHSX 3aCOJICHHS Ha OCHOBAaHUM TPABWIBHO ITOJ00OpPAHHBIX BHUIOB
rajgo(uToB MM COJEYCTONUMBBIX PACTEHHI, a BBEJICHUE FKOJIOTUYECKUX METO/I0B BOCCTAHOBJIECHHUS
— 3¢ dexTUBHAS TEXHOJOTHS VIS JICTPAAUPOBAHHBIX 3€MeNb. DTH METOABI BOCCTAHOBIICHHSI UMEIOT
OoNbLIME HKOHOMMYHBIE M SKOJIOIMYECKHE II€HHOCTH JJIsi COXpaHeHHs Ouopa3sHooOpasus,
BOCCTAHOBJICHUSI U  COXPAaHEHHUS JIerPaJUpOBAaHHBIX OKOCUCTEM, U1 TOBBIIIEHHUS UX
MIPOAYKTUBHOCTH U KOHTPOJIS 3a OIYCTHIHUBAHUEM.

YdYacTHUKM KOH(EPEHIHMH BBIPA3HIN HAACKIy, YTO OOCYXAEHHUS MpoOiieM OHOCOJIEBOTO
3emieleNndss Ha 3TOM  KOHpepeHIMH OyayT CIyXUThb KaTalau3aropoM Ui  Oyaymux
MEXJAYHapOAHBIX COBMECTHBIX YCHUJIHMI Ha BCEX YPOBHSAX HCCIEIOBAaHUM U HCIIOJIb30BAHUSA
rajgo(uToB Ha 3aCOJEHHBIX 3€MJIIX B HHTEpecax 4eI0BEYECTBa.

INTERNATIONAL CONFERENCE ON BIOSALINE
AGRICULTURE & HIGH SALINITY TOLERANCE AND
I INTERNATIONAL SYMPOSIUM ON SABKHA MANAGEMENT

© 2007. N.Z.Shamsutdinov

All-Russian Research Institute of Hydraulic Engineering and Land Reclamation
Moscow, 127550, Bolshaya Academicheskaya St., 44, Russia; aridland@mtu-net.ru

The scientific attraction centre of the world is the problem of halophytes (salt tolerant plants) studying
and development for manufacture of the foodstuffs (grains, forages, oil and medicinal raw material) in arid
areas of the world.

The International Conference on Biosaline Agriculture & High Salinity Tolerance and I International
Symposium on Sabkha Management took place from November 03 to November 08, 2006 in Tunis
(Tunisia).

The conference goals at improving the knowledge of the plant response to salinity, sharing tools for
evaluation and utilization of phytogenetic resources from saline ecosystems and suggesting biological
approaches and strategies for saline soils desalinization and rehabilitation; mobilization the scientific
community to mount an integrated program for methods, standards, data collection and research networks for
assessment and monitoring of soil salinization.
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BAYKHAS BEXA B PABBUTUU JIAHAIIA®THOM SKOJIOI MU
PEIHEH3HUSI HA MOHOI'PA®HUIO «OLEHKA BJIUSIHUS U3SMEHEHU S PEXKUMA BOJ CYILIU HA
HA3EMHBIE SKOCUCTEMBI», OTB. PEJ. H.M. HOBUKOBA. M.: HAYKA. 2005. 365 C.

© 2007 r. E.A. Bocroxosa, I1./I. I'ynun
HUncmumym npobnem sxonozuu u 38oatoyuu PAH
Poccus, 117071 Mockea, Jlenunckuii np., 33

Bona sBnsiercss HauBa)KHEHIIMM KOMIIOHEHTOM CpeNbl, MPEIONpEeAesionuM pa3BUTHE U
pacnpocTpaHEeHUE PACTUTEIHHOCTH W KUBOTHBIX, T.€. Bceld OMOThl. COOTHONICHHUS TeIjia W BIArd
(MM BOAHOTO MUTAHUS PACTEHUMN U KMBOTHBIX) KOHTPOJIMPYIOT NMPOCTPAHCTBEHHYIO CTPYKTYpPY U
Q)YHKI_[I/IOHEUIBH}/IO OopraHm3anuro OKOCHCTEM, nux B3aUMOCBA3H, B3aNMOBIIUAHHUEC n
B3aMMO3aBUCUMOCTh. Pa3nuyHble MpHUpPOIHBIE M OCOOCHHO aHTPONOTEHHbIE BO3JIEHCTBUS Ha
ruapocdepy OKas3bIBAIOT HAa MPUPOAY OrPOMHOE BO3JICHCTBHE, BBI3bIBAS H3MEHEHHS OHOTHI
9KOCUCTEM. DTHU U3MEHEHHS, YaCTO HETaTUBHOTO XapaKTepa, B CBOIO OUepeib CKa3bIBAIOTCS HA BCEH
MPUPOJIE, B TOM YKCIIE U Ha 3JJOPOBbE JIOJICH.

B nocnennue necatuneTsi aHTpONOTeHHbIE HAPYILIEHUSI BOJHOTO PEeKMMa 0COOEHHO BO3POCITU
Ha 3HAUUTENBHBIX TEPPUTOPUAX. OTO CBS3aHO C  BO3POCHIMM  MOTPEOJIEHHWEM  BOJBI
YBEJIMYUBAIOLIUMCSl  HACEJIEHUEM, pa3BUBAIOUICHCS MPOMBIIUIEHHOCTBIO, COMPOBOXIAEMOM
C6pOCOM 3arpA3HAIOIINX BCHICCTB B OTKPBITBIC BOAOCMEI, UTO MPHUBOJUT K YXYAIICHHUIO Ka4YCCTBa
MPUPOJHBIX BOJ, MPUTOJIHBIX ISl BOJOCHAOXEHHSI HACEJIEHUS, MCIOJb30BAaHUEM BOJ| CYIIU JUIS
OpomIcHusA 3€MCJIb U T.O. Ot HapyHmIcHUA BOJHOTO 6ancha MMPUBOAAT K BOSHUKHOBCHHWIO MHOTHX
9KOJIOTMYECKUX U 3KOJOTO-COIHANBHBIX MPOOJeM, OTPaKaIOIIUX CIOXKHbIE M3MEHEHHS BO BCEM
MEXaHU3ME HaH,Z[IHa(pTHBIX B3alMOCBS3EH. BriaBnenue u HU3YYCHUC TaKUX HpO6JICM ABJISACTCSA
OJTHOM M3 3a7a4 JaHAMA(THON SKOJIOTUH, KOTOPYIO MOKHO paccMaTpUBaTh Kak YacTh T€03KOJIOTUU
H3yan0HIeﬁ 9KOJIOTO-O9KOHOMHWYCCKHUC CUCTCMbI U PA3JIMYHBIC ACTICKThI BSaHMOI[efICTBPIH npupoabl
1 obmecTBa oaei. B 3ToM oTHOMmEHNN KoJiekTuBHas MoHOrpadus “OreHKa BIUSHAS N3MCHEHHS
pexumMa BOJ CyIIM Ha HA3CMHBIC Z-)KOCI/ICTGMI:I”, BbIIICAIIAaA 1101 peﬂalcuneﬁ U Hay4YHbIM
PYKOBOACTBOM JOKTOpa reorpaduueckux Hayk H.M. HoBukoBo#i, mpencraBiser coOOil BaKHBIN
OTall B Pa3BUTHU HaH,Z[IHa(bTHOI‘/JI OKOJIOI'WMH, T.K. OHa MOCBAIICHA, B OCHOBHOM, PaCCMOTPCHUIO
9KOJIOTMYECKUX MPOOIEM B3aUMOACUCTBUS MPUPOAHBIX SKOCUCTEM U XO3SHCTBEHHON JESITEIbHOCTH
JOJIEH.

BMmemaTenbcTBO uenoBeka B €CTECTBEHHYIO TUHAMUYHYIO CHCTEMY TUApocdepbl, B YAaCTHOCTH
BOA CyliH, U HUX IIeCTa6I/IJII/I3aI_II/I$I MNPpUBOAUT K BO3HHMKHOBCHHIO MHOI'HMX 3JKOJOIMYCCKHUX U
COLIMAJIbHBIX MPo0JIEM, K (POPMUPOBAHUIO HETATUBHBIX SKOJIOTHYECKUX CUTyauuid. B MmoHorpaduu
BOAaM CylIW aBTOPbI OTHOCAT aTMOC(I)epHBIe 0CaJKH, BOAbI PCK, O3€P U UCKYCCTBCHHLIX BOJOCMOB,
MIOYBEHHbIE U TPYHTOBBIE BOJBI U BOJBI, COJEpIKalIUecs] B UBBIX opraHusMax. Bce HapymieHus
CCTCCTBCHHOT'O PCXKUMA TAKHUX BOJ CyHIU HNPUBOAAT K MHOKCCTBCHHBIM U CJIO)I(HGP'IHIHM, qacTo
HEKEJIaTeNIbHBIM IJIA JIIOJIC, U3MEHEHUSIM BCEH CTPYKTYpPbl PKOCHCTEM M MX B3aMMOCBsA3eh. B
HACTOSIIEe BpEeMs TaKHUe HAPYIICHUS MPOCISKUBAIOTCS MPAKTUYSCKU BO BCEX OacceifHax peK BCeX
KOHTHHEHTOB. YaCTUYHO 3TO YETKO MOKa3aHO B MOHOTpaduu, pakTHUECKHUil MaTepHal A KOTOPOu
coOpaH U3 pa3IMyHbIX peruoHoB EBpazum.

B MoHorpadgum BbISBIEHBI, PACCMOTPEHBI U OLIEHEHBI MOCIEICTBUS PA3IUYHBIX MPUPOIHBIX U
AQHTPOIIOICHHBIX HApYIICHWM peXMMa BOJX CyIIM IIPU CTPOUTEIBCTBE M OKCIULyaTallUH
THUAPOTEXHUYECKUX  COOPYXKEHHM, OCYIIECTBICHHH MEPONPHUITHH 1O THUIPOMEIHOPAIHH,
opomaeMoM 3emieaenuu U T.J. Oco0o BakHOE 3HAYCHHE ISl MMOHMMAHUS BCEH 3HAYUMOCTHU
MOCTABJICHHOM IEJM HCCIEAOBAaHUMN TPEACTAaBIsAET IMepBas TiaBa MoHorpaduu “V3MeHeHune BOJ
cymmm MW MCTOAUMKA HU3YUYCHHA U  OLCHKU TpaHC(l)OpMaLII/Iﬁ 9KOCUCTEM 1104 BJIINSIHHUCM
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aHTpororeHHoro (akropa”. B 3Toil Ty1aBe JaHO AOCTATOYHO MOJHOE HAYYHOE OOOCHOBAHHME BCEH
npoOJIeMBbl B3aUMOACUCTBUS BOJA CYIIM W OMOTHI Ha3eMHBIX DKOCHUCTEM, a TaKke (hOPMHPOBAHUS
JIOKAJIBHBIX ¥ PETMOHAIBHBIX JKOTOHOB «BOJA-CyLIay.

B »sTo#t ke rnaBe Hay4yHO OOOCHOBaHBI NPHUMEHEHHbIE METOblI HccienoBaHuil. Bce onu
HAIIPABJICHbl HAa U3yYE€HHUE OCHOBHBIX NPUPOJHO-aHTPOIOTEHHBIX MPOLIECCOB, BOZHUKAIOUINX IIPH
TpaHchopMalMd BOJHOTO peXHMa 3KOCHUCTeM. B paboTe paccMOTpeHbl JerpagallMOHHBIE U
JEMyTallMOHHBbIE CYKLECCHH, (DOPMUPOBAHME MCKYCCTBEHHBIX AHTPOINOIEHHBIX 3KOJIOIMYECKHX
KOMIUIEKCOB M Jip. B OCHOBY METOOWKM M3Y4YEHMs] M OLEHKHM BO3JEHCTBUS HW3MEHEHHH BOJHOIO
pexuMa BOJ CyIIM Ha HAa3eMHbIE HKOCHUCTEMBI IIOJIOKEHO COMNpPsDKEHHOE HaOIroeHue 3a
U3MEHEHUSMHU YCJIOBHUN BOJHOI'O MUTAHUS OMOTHI 3KOCHUCTEM M MX pPEaKUUM Ha 3TH U3MEHEHHS.
Taxoil cucTeMHbII MOAXO0J K M3y4aeMol IpobieMe BHojgHe 00OCHOBAaH M crpaBeiuB. B pabore
0c000 BBIZIENIEHBI HKOJIOT0-OMOIOTHYECKHE METOAbI OLIEHKU CTENEHH TpaHC(HOpPMaILUN 3KOCUCTEM,
ONHMpAIOUIUECs HAa U3yYEHHE U3MEHEHUI COCTaBa U CTPYKTYPBI UX OMOTHI; SKOJIOr0-AMHAMUYECKUE
METOJIbl, HCHOJB3YIOIIUE MOICIU-IIPEACTABICHUS O JUHAMHMKE D3KOCUCTEM; 3KOHOMHYECKHE,
BKJIIOUAIOIIME XO34WCTBEHHYIO OLIEHKY yuiepOa WiIM JEHEKHOE BBbIpAKEHHWE 3aTpaT Ha
BOCCTAHOBJICHME HApyLIEHHbIX JKocucTteM. OgHako B TIJaB€ HE PAacCMOTPEHBI METOIbI
HKOJIOTHYECKOTO KapTorpapupoBaHUs, KOTOPBIMH AaBTOPHI, CyZs IO TPUBEIACHHBIM B TJIaBe 5
MaTepualiaM, IIMPOKO MOJb3YIOTCA, JOMOIHAS UX PSI0M HOBBIX MPUEMOB. biiok kaprorpaduueckux
MaTepuajoB Jake HE BKJIIOUEH B paspaboranHyro 0a3zy ganHHbiXx (5.2). K coxanenuto, B
METOJNYECKOM pas3fielie HE KOHKPETHU3UPOBAHBI KPUTEPUM HCIOJB30BAHHBIX 3KOJOTMYECKUX
oneHok. B Tabmmme 1.2.1. oHM TonbKO Ha3BaHbl. Tak, HampuUMep, U SKOJIOTO-OMOIOTHYECKON
OLIEHKU KPUTEPHUSIMU CUMTAIOTCS OMopazHOOOpa3ue M pecypcehbl, HO HUIJZIE HE PAacKpbITa CYIIHOCTb
3TUX KPUTEPUEB.

W3 skonoruyeckux mnpoOieM, BO3HUKIIMX B pe3yjbTaTe KIMMATHYECKHMX H, B OCHOBHOM,
AQHTPOIIOTEHHBIX (AKTOPOB HAPYUICHUS ITWHAMHYHOTO TMPHPOJHOTO PAaBHOBECHS, B JalIbHEHIIEM
paccMOTpeHbI: IMPOLECChl BTOPUYHOrO TUApoMOpdu3Ma B OOrapHbBIX arpo’kKocHCTEMax IpH
GdrokTyanuu KiIMMaTa B IpejeiiaX JICCOCTSITHOW W cTenmHoW 30H EBpomeiickoii wactu Poccum;
BIMSHUE M3MEHEHMM pEeXHMMa CTOKa B PE3yJbTaTe IMAPOTEXHUYECKOIO CTPOUTENIBCTBA U TMIPO-
MEJIHOPATUBHBIX MEpONPUATUN Ha MOWMEHHBIE SKOCHUCTEMBl PaBHUHHBIX PEK; 3KOJIOTHYECKHE
MOCTIE/ICTBUSL  COOPY’KEHHMsS KpPYNHOTO THAPOYy3jla, HpUYeM 0cob0 TMpoBelIeHa 3KOJIOro-
SKOHOMMYECKasi OLEHKAa €ro BO3ACHCTBUS Ha >KMBOTHOE HAaCEJIEHUE IMpUJIErarolleld TeppUTOpUU;
IIPOLIECCHI, CBSI3aHHBIE C MOATOIUIEHUEM WM OCYIIEHHEM MPUOPEKHBIX TEPPUTOPHM MPU MOPCKUX
TPAHCTPECCUSAX WIIU PETPECCUSIX.

DKoslornyeckue MpoOieMbl BTOPHUYHOIO TUAPOMOpP(H3MA pPacCMOTPEHBI IS LEHTPAIbHBIX
paiioHoB PocToBckoii obOmactu. 31ech TNPOAaHAIM3UPOBAHBI KakK YCIOBUS (HOPMHUPOBAHHSA
COBPEMEHHBIX YYacTKOB IEPEYBIAXKHEHUS, TaK U OCOOEHHOCTH PACTHUTEIBHOCTH THAPOTEHHBIX
9KOCUCTEM M HX JAMHAMUKAa MNpU YBEJIWYEHMM YBJIAXKHEHUS W 3acoyieHus Mous. CreunuaabHO
PaccCMOTPEHO MHAMKALMOHHOE 3HAYEHUE PACTEHUI KaK IIOKAa3aTesIel CTENEHH 3aCOJIEHUS TI0YB U UX
BIQXXHOCTH. bojblnoe BHUMaHHME YAEIEHO NPOrHO3Y BO3ACHCTBHUS BO3MOXKHBIX W3MEHEHHM
KJIMMaTa Ha DJKOJOTMYECKHE YCJIOBHUS IPOU3PACTAHUS U YPOKANHOCTH CEIBCKOXO3SMCTBEHHBIX
KYJIBTYp B JIECOCTEITHOM M CTENHOM 30Hax Poccum.

V3MeHeHHs KOCHCTEM M BO3HMKAIOIME 3KOJIOTMYECKHE MPOoOJeMbl WILUTIOCTPUPYIOT TaKXKe
MaTepuagbl IO BO3JIEHCTBUIO MpPHUrallid W HW3MEHEHUS peXuMa CTOKa pPABHUHHBIX pEK.
PaccMoTpeHBl cyklieccuu MOWMEHHOM PacTUTEIbHOCTH KAaK MalbIX PEK, TaK M KpyNHEHIIEeH B
EBponenckon gactu Poccun — pexn Boaru. IlocnencTBrs aHTpONON€HHOTO M3MEHEHUsS pexXuMa
PEYHOr0 CTOKAa Ha PAaBHMHAX PACCMOTPEHBI Ul NMOMMEHHBIX 3KOCHCTEM MalbIX peK. M3ydeHo
BO3JICHCTBUE MAJIBIX HU3KOHAMOPHBIX TMAPOTEXHUYECKHX COOpPYKEHMH B OacceliHax pek nbObl,
Celima, Jlynas. OleHKE NOCIEACTBHN 3aperyjaupoBaHUsl CTOKAa MPEANOCIAHO PACCMOTPEHHUE
BIUSIHUSL PEXHMMa CTOKA Ha MalbIX PAaBHMHHBIX pEKaX, HE HApYLIEHHBIX TI'MAPOTEXHUYECKUMHU
COOpyXeHMsMH. B kadecTBe nmpumMepa NPHUBEACHBI PE3yJIbTaThl U3YYEHHUs 3KOCHCTEM IIOMM pEK
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Hepyccor (bpsinckass o6macte) u bombmioit Kokmarm (pecryonmka Mapuit Om). OcHoBHOE
BHUMaHHE ObUTIO OOpalIeHO Ha TMOHMEHHbIE Jieca. Takoe pacmojOXKeHHWE Marepuana MO3BOJSIET
IIOJIHEE U TOYHEE OLEHUTh MOCIEICTBUS 3apEryJMPOBAHHOCTH CTOKA HA MAJIbIX pPEKaX, YCTAHOBUTH
UX XapaKTepHble OCOOEHHOCTH M BBIABUTH HEKOTOPbIE 3aKOHOMEPHOCTH. JTO YCHEIIHO OBLIO
MOKa3aHo B riaBe 3 MOHOTpaduu.

B 5370if ke riaBe paccMOTpeHBI OCOOCHHOCTH OMOTHI (PacTUTENLHOTO MOKPOBAa M COOOIIECTB
MJICKOTIMTAIONINX) B AKOTOHHOM 30HE MOOEpeX Uil KPYMHBIX BOJOXPAHWIIUII, TAe KOJeOaHUs UX
YPOBHSI ¥ cOpPOC BOJ MPENONPENEISIOT YCIOBUS KU3HEACATEIBHOCTH PACTCHUN M KHUBOTHBIX Kak
BBIIIIE CTBOpA THJIPOYy371a, TaK U B HIDKHEM Obede. DTH UCClieJOBaHUS Aalld BOZMOKHOCTh aBTOpaM
caenaTh OOOCHOBAaHHBIE PEKOMEHIAIMU MAJSl OpraHM3allii MOHUTOPUHIA COCTOSHUSI 3KOCHCTEM
TaKUX 3KOTOHHBIX YYacCTKOB.

YOenuTenbHBIMU ~ PEKOMEHAALUAMUA IO COXPAHEHHIO OHOJIIOTUYECKOTO  Pa3zHOO0Opas3us
3aBepUIaeTCs TaKXKe pasfies, MOCBSIIEHHBIH PACCMOTPEHUIO BO3IECHCTBHS TMAPOMEIHOpPALIMU Ha
HKOCUCTEMBI PEUHBIX MONM TYMUIHON 30HBL. DTH pabOThl OBUIM BBIIOJHEHBI Ha MpUMEpE BOJHO-
0070THBIX 3KOcucTeM JlyOHMHCKO-SIXpoMckol HM3UWHBI B MOCKOBCKOW 00JIaCTH, KOTOpBIE ObUIH
MOABEP)KEHbl WHTEHCUBHOMY aHTPOINOI€HHOMY BO3JCHCTBUIO. OTH PEKOMEHAAIMU BIIOJIHE
BO3MOKHO IKCTPAIIOJIMPOBATh U HA AHAJOTUYHBIE 3KOCUCTEMBI JPYTUX PalilOHOB I'YMHIHOM 30HBI.

Bonpuioe BHMMaHuE yI€I€HO )KUBOTHOMY HACEJICHUIO M €r0 U3MEHEHMSIM B CBSI3M C KPYIIHBIM
TUIPOTEXHUYECKUM CTPOUTEIBCTBOM B rOpax Ha BOCTOKE CTpPaHbl, /1€ MOATOMJICHUE MPUIIETAIOIINX
3eMeNlb HE TOJBKO HEMOCPEACTBEHHO H3MEHSET OMOTYy SKOCHCTEM HApYIIEHHBIX y4YacTKOB, HO
CKa3bIBAECTCS JAJEKO 3a UX MpeaenaMu. BiusHue KpynmHoro bypeicKkoro ruipoTeXHUYECKOTO y3iia
Ha KUBOTHOE HACEJICHHE HEe TOJIHKO PACCMOTPEHO C 3KOJOTUYECKUX M OMOIEHOTUYECKUX TO3HIIHA,
HO M IPOBEJEHA 3KOJOr0-3KOHOMHYECKas OLEHKa yliepOa, MPUYMHEHHOTO MJIEKOMMUTAIOIUM 3TOTO
peruoHa. [IpoBecTn mog00HYIO OIEHKY MO3BOJIIN JETAlbHBIE 3009KOJIOTHUECKHUE UCCIIeI0BaHUS,
BBIIIOJTHEHHBIE aBTOPaMHU.

Becbma 3HauMMBI pa3pabOTKU MO MPOTHO3UPOBAHUIO BO3MOXKHBIX M3MEHEHUN HKOCHCTEM MPHU
OCYIIECTBJICHUU TMPOEKTUPYEMOTO0 THAPOTEXHUYECKOIO CTPOUTENbCTBA. KOHKpETHBINI NpOrHO3
pa3zpaboTaH AJisi BOCTOYHOM YaCTH OCYIICHHOW HeNbThl AMyJapbH, paHee ACTaTbHO H3yUYeHHOMU
MHOTHMH HCCIJIEJIOBATENsIMU, B TOM YHCJIE M aBTOpaMU MoOHOrpaduu. OTH pa3pabOTKU HUMEIOT
OTPOMHOE 3HaYEHHE HE TOJIBKO JJIsi paCCMaTPUBAEMOT0 PEruoHa, HO U KaK HayYHO 0OOCHOBaHHBIN
METOJIMYECKUN TOAXOJ K OLIEHKE M TMPOTHO3Y BO3MOXHBIX TOCIEACTBUNA  IUIAHUPYEMBIX
MEPOIPHUATHIA MO0 U3MEHEHHUIO PeXXUMa BOJ CYIIM WU BOOOIIE aHTPOIOTEHHBIX BMEIIATEIbCTB B
X0/ TUAPOAMHAMUYHBIX MPOIIECCOB.

[IpuBenennblii B MoHorpaduu ¢GakTUYeCKUil Martepuan U CAeNaHHble Ha OCHOBAaHUU €ro
aHaJIM3a BBIBOJIbI CBUJIETEIBCTBYIOT O BHICOKOW KBAIM(DPUKAIIMK aBTOPCKOTO KOJJIEKTHBA, BHECILIETO
CYLIECTBEHHBIH BKJaJ B pPAa3BUTUE HAIPaBICHUSA JAHAMAQTHON DSKOJOTUU 1O H3YUYEHUIO
B3aMMOOTHONICHUH MEXAYy HPUPOAO M 00mEecTBOM. ABTOPBHI M3YyUWIH U H3YYarOT BaXHEUIIYIO
CTOPOHY B3aMMOOTHOILIEHUM TMPUPOJHBIX 3KOCUCTEM MU XO3SHUCTBEHHOH AESATENbHOCTU JIIOJICH:
BO3JICHCTBUE ATOM JESITEIBHOCTH Ha YCJIOBHUS BOJHOIO NMUTAaHUS OMOTHI 3KOCHUCTEM, T.K. BOjJa
MpeonpeaenseT He TOJIbKO MPOCTPAHCTBEHHYIO CTPYKTYpY M (YHKIHMOHAIBHYIO OpraHU3aIUIo
HKOCHUCTEM, HO M CaMy >KHM3Hb. B MOHOTpaduu Ha pa3nuyHBIX MPUMEpax MoKa3aHa CIPaBeINBOCTD
yrBepxkaeHus B.C. 3aneraeBa 00 skoTOHM3anMu Ouocdepbl MO BO3IACHCTBHEM AHTPOIOTCHHBIX
(akTOPOB, U3MEHSIOIINX PEKUM BOJ CYIIIH.

B nenom, MOXKHO TOJBKO MO3APaBUTh aBTOPCKUN KOJUIEKTUB U €r0 HAyYHOI'O PYKOBOJUTENS C
BEChbMa YCIICUTHON pabOTOM, SIBISIONMICHCS 3HAYUTEIHHBIM BKJIAJOM B Pa3BUTHE OTECYECTBEHHOM
nanamadTHON sKoorund. MoHorpadus 3aciay UBaeT 00IIel BHICOKON OLIEHKH.
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SIGNIFICANCE TO THE DEVELOPMENT OF THE LANDSCAPE ECOLOGY
REVIEW OF THE MONOGRAPHY “EVALUTION OF THE IMPACT OF THE SUPERFICIAL WATER
REGIME CHANGES ON TERRESTRIAL ECOSYSTEMS” ED. BY N.M. NOVIROVA. M.: NAUKA. 2005. 365 P.

© 2007. E.A. Vostokova, P.D. Gunin

Institute of Ecology and Evolution Problems RAS
Leninsky pr., 33, Moscow 117071, Russia

In work the modern environmental problems which have arisen in result of influence of natural and
anthropogenic factors on conditions of the water feed ground ecosystems are considered. The detailed
theoretical substantiation of the arisen environmental problems are resulted: secondary hydromorphism,
floodinds by water basins, secondary soil salinity, desertification etc. Work is the important contribution to
development of the landscape ecology, one of which problems makes studying the ecological situations
resulting anthropogenic infringement natural balance. The work deserves a high appreciation.
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PELIEH3UU

PEIIEH3US HA KOJIVIEKTUBHY IO MOHOI'PA®UIO «3ACOJEHHBIE
nouBbl POCccum», ABTOPBI: E.. IIAHKOBA, JI.A. BOPOBBEBA, A.®. HOBUKOBA,
I''A. YEPHOYCEHKO, U.A. IMHOBA M JIP. M.: UKII-AKAJIEMKHUT A, 2006. 854 C.

© 2007 r. II.A. I'ynun

Hncmumym npobaem sxonocuu u 38oatoyuu um. A.H. Cesepyosa PAH
Poccus, 119071 Mocksa, Jlenunckuii npocn., 33, E-mail: pgunin@online.ru

Momnorpadust «3aconenHsle mouBbl Poccum» onyOimkoBana B 2006 r. B U3AaTenbCTBE
“Axkanemknura”. OOumit 00bem MoHorpaduu 854 ctp., Bkitouas 130 kapt. B xHure npuseneHa
HamOojee TMonHas HHPOpPMAIUS IO TUATHOCTHKE, reorpa@uu U yCIOBUAM (HOPMUPOBAHUS
3acosieHHbIX Mo4YB Poccun. BriepBrie 3a mocienane 50 eT Ha OCHOBaHWU 0OOOIICHUS aBTOPCKUX H
JUTEPATYpPHBIX MaTEpUANOB, BKIIOYAIONIMX KapTorpapuueckue W aHAIUTUYECKUE JaHHBIE,
OTpakarolllie XMMUYECKHE OCOOCHHOCTH 3aCOJIEHHBIX M0YB, ObUIM OXapaKTepU30BaHbl 3aCOJICHHbBIC
MOYBHI pa3HBIX pernoHoB Poccum.

Mouorpagusi COCTOUT U3 TpeX YacTew.

B uactu | moHorpaduu paccMOTpEHBI METOJAbl U KPUTEPHH OLIEHKH XUMHU3Ma U CTENEeHU
3acoJieHHsI oYB. B MoHOTpaduy mMouBkl pa3ieieHbl M0 XUMH3MY, CTEIICHH 3aCOJICHHS, MOIIHOCTH
CONIEBOTO TOpu30HTa U ¢opMme coneBoro mnpoduis. B kauecTBe mokaszareneil U KpUTEpUEB
pasfeneHus MoYB MO XMMHU3MY 3aCOJIEHUS MCHOJB3YIOT 3HaueHus pH M COOTHOIIEHHE BENTUYHH
oO0IIe IIeTOYHOCTH U CYMMbI MUJUIUMOJIEH 3KBUBAJICHTOB KaJbI[Us U MarHus. BeIIESIOT MOYBHI,
3aconeHHble HeuTpabHbIMU cossiMu (NaCl, Na,SO4 1 1p.), ¥ 10UBBI, 32COJIEHHBIE THAPOIUTHYECKH
mienounbiMu consiMu (Na,CO3, NaHCOs3). Paccmotpena npuposa menoynoctd. Ha ocHoBe MeTona
MPSIMOTO ¥ 0OPaTHOTO MOTEHUMOMETPUUYECKOTO TUTPOBAHUS SKCIIEPUMEHTAIILHO YCTAHOBJIEHO, YTO
B mouBax Poccun B ¢GopMUPOBaHMHU IIETOYHOCTH YYacCTBYIOT TIJIaBHBIM 00pa3oM KapOOHATHBIE
HOHBI (CO32' n HCOy3'), aHnOHBI OpraHUYeCKUX KUCIOT, U B CUIbHO3ACOJICHHBIX MMOYBAX — AHUOHBI
KPEMHHUEBOI KHUCIIOTHI, OopaT-uoHbl. CHIMKAaTHAs MIEIOYHOCTh cocTaBiisgeT MeHee 1% otT oOieit
eoyHOCTH. B To ke BpeMs pH BOJIHBIX MOYBEHHBIX CYCHEH3UN U MACT HACBIIIEHUS B OTCYTCTBUU
O0opaT-MOHOB OOYCJIOBJICHBI KapOOHAT MW THUAPOKAPOOHAT-MOHAMH. BBIACIAIOTCS  TMOYBHI,
3aCOJICHHBIE JIETKOPACTBOPUMBIMHU KapOOHaTaMU (TJIaBHBIM 00pa30oM COZOM) U MOYBHI, MIETOYHOCTh
KOTOPBIX 00YCIIOBIIEHAa KapOOHATOM KaJIbITHSI.

II vacte MoHOrpaduu CcoaepX HUT HHPOpPMALUIO O reorpaduu, CBOMCTBAX U TEHE3HCE
3aCOJICHHBIX MMOoYB Poccuu Ha perrvoHanbHOM ypoBHE. XapaKTepUCTHKa 3aCOJICHUS TMOYB JaHa JUIs
SKOHOMHUYECKUX palloHOB Poccuu, Ha TEPPUTOPUM KOTOPBIX 3aCOJICHHBIE MOYBBI UMEIOT IIUPOKOE
pacnpocTpaHEHHE WM BCTPEYAIOTCS JIOKANbHO. B KakIOM peruoHe oOxapaKTepU30BaHBI
reorpapuueckoe TMOJIOKEHUE, MPUPOTHBIC YCIOBUS W IUIOMAAN PACIPOCTPAHCHUS 3aCOJCHHBIX
nouB. CBOHCTBa 3aCOJIEHHBIX MOYB WJUTIOCTPUPYIOTCS aHATUTUYECKMMHM U KapTorpaduueckuMu
Marepuaiamu.

IleHHBIM MaTepHalOM KHUTU SBISAIOTCS JAHHBIE MO0 XMMHUYECKOMY COCTaBy COJIEH M JIpyrue
AQHAIUTUYECKUE  JIaHHBbIE  TPUBEIAEHHBIE Il  KaXJOro  SKOHOMHUYECKOro  palioHa W
aJIMMHHUCTPATUBHON 00JIacTH, a TaKkke 3 KapThl, OTpakarolllye CIelu(HUKy MOYBEHHOTO MOKPOBa U
3aCOJIEHUsl TOYB peruoHa: 1) mouBeHHash KapTa C IMOKa30M JOJM YYacTHsl IMOYB B CTPYKType
MMOYBEHHOTO TMOKPOBA; 2) KapTa 3aCOJICHUs TOYB, COJEprKaiias HHPOPMAIMIO O TIIyOMHE BepXHEH
TPaHUIIBI COJIEBOTO MPOQUIISL U O J0JIE€ YIACTUU 3aCOJICHHBIX IMOYB B BEPXHEM METPE IMOYBEHHOTO
npoduns; 3) kapra xumusma 3acosnenus. [IpencraBieHHble B MOHOTpaduu KapThl SBISIOTCS
¢parmentamu HoBO# Kaptel 3aconenust mouB Poccun M 1:2 500 000, aBTOpPCKHMII MakeT KOTOpOH
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co3maH B oTAene [eHe3uca M MeNMOpalMU 3acOJEHHBIX MMOYB [lOUBEHHOTrO WHCTUTYTa WM.
B.B.lokyuaesa B 2003 rogy. Kapra onudpoBana u obecrieuena 6a3aMu T1aHHBIX.

AHnanu3 MmaTtepuasnoB, npuBeleHHbIX Bo Il wactTu mMoHorpaduu, mo3BOJMI aBTOpPaM BBISIBUTH
HEKOTOpBIC OOIME 3aKOHOMEPHOCTH M CHEeNHU(HUKY 3aCOJICHUS] MOYB pa3HbIX pernoHoB Poccuu. B
YaCTHOCTH aBTOpPaMH YCTaHOBJIEHO, YTO:

e 3acolieHHbIE U COJIOHIIEBAThIE TOYBHI PACIPOCTPAHEHBI HAa CEIhCKOXO3AMCTBEHHBIX
3eMiisix 42 pernoHoB Poccun, MpeuMyIECTBEHHO B F0KHBIX PETMOHAX CTPaHbl B MpeAeax
MOJTYIYCTBIHHOM, CyXOCTEMMHOM M CTEMHOM 30HBI, B MEHBIIEH CTENEHHU, B JIECOCTEITHOM
30HE. B ceBepHbIX pernoHax 3TU MOUYBBI PACHPOCTPAHEHBI JTOKAIBHO.

e 3acoJieHHBIC TIOYBHI MPEOOJIATAIOT HA fore eBporelickoi dactu Poccum m 3amagHoi
Cubupu 1 3aHUMAIOT HEOOJIBIIINE TUTOIIAAN B TIOUBEHHOM TOKpoBe Bocrounoit Cubupu u
JansHero BocToka.

e Jlo xwmu3My 3acojieHHUS JOMHUHUPYIOT TOYBBI CyJib(aTHOrO 3acoieHus. [louBbI
XJIOPUJTHOTO U COJI0BOTO 3aCOJICHUS paCIPOCTPAHEHbI B MEHbIIIEH CTETICHH.

e VYCTaHOBIJIEHO, UTO OOJIbIIAs YacTh 3aCONEHHBIX TOYB Poccum xapakrepusyercs HaaudueM
COJIOHIIEBATOCTH, HO MPHU 3TOM HE BCE COJIOHIIOBHIC M COJIOHIICBATHIC TIOYBBI MOTYT OBIThH
OTHECEHBI MO COCTaBYy COJEl K KaTeropuu MIEJOYHBIX (COAOBBIX) MOYB. OOIIMpHBIE
IJIOMIAM  COJIOHIIEBATHIX TIOYB 3aCOJICHBI HEUTPAJbHBIMH COJIIMH, YTO MOXHO
paccMaTpuBaTh B KauecTBEe crenu@uueckoil ocoOeHHOCTH mo4yB Poccuu, B OTIHMYHE OT
IIEJIOYHBIX OYB Apyrux pernoHoB EBpaszun (Cabonby, 1989).

B 3axmounrtensHoi Il yacTu KHUTH pacCMOTPEHBI HEKOTOPHIE OOIIHME BOMPOCHI, KACAIOLTHUECs
poOeMbl H3Y4YEHHs] 3aCOJEHHBIX IIOYB CTpaHbl. B uacTHocTH, NaH 0030p CyLIECTBYIOLIUX
MeJKOMAacIITabHbIX W O030pHBIX KapT 3aconeHuss mouyB Poccun. OOOOIIEHBI IUTEpaTypHBIC
CBEJCHMSI O IUIOIIA/AX 3aCOJIEHHBIX IOYB B 3€MEJbHOM (OHJE CTpaHbl. BrepBble npuBeeHbI
IUIOMIAIM 3aCOJICHHBIX TMOYB ISl OTJENBbHBIX SKOHOMHYECKUX pailoHOB Poccum u 171 cTpaHbI B
EeJI0M, NOACYUTAHBI IUIOMAAN 3aCOJICHHBIX ITOYB, OTHOCAIIHUECS K PA3SHBIM I'CHCTUYCCKHUM THUIIAM U
MIOATHUTIAM.

B 3akmroueHne xody TOMYEPKHYTh, UYTO PEICH3UpYyeMash KHHUTA MPEACTABISICT OOJBIION
HAy4YHBIM MHTEpEC, KaK JIsl TOYBOBEAOB, TAaK U MEITHOPATOPOB M MOXKET OBITh MCHOIB30BaHa IS
6OHI/ITI/IpOBKI/I U OLCHKU 3C€MCJIb M, HAACIOCb, YTO OHA IIOCIYXUT OCHOBOH JJIA I[ElJ'IBHGfIHIPIX
WCCIIeIOBaHMM 3acOJeHHBIX To4B Poccuu u mupa.

REVIEW OF THE MONOGRAPHY “SALT-AFFECTED SOILS IN RUSSIA”
THE AUTHORS: E.I. PANKOVA, L.A. VOROBYOVA, A.F. NOVIKOVA, G.I. CHERNOUSENKO,
I.A. YAMNOVA ET AL. MOSCOW: IKZ-AKADEMKNIGA, 2006. 854 pp.

© 2007. P.D. Gunin

Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences
Russia, 119071 Moscow, Leninskiy prospekt, 33, E-mail: pgunin@online.ru

The monograph was published in 2006. It consists of about 700 pages with a lot of cartographic
and analytical data.

The book consists of 3 parts.

Part 1 describes the most important methods and criteria to estimate soil salinity. In Russia, the
analysis of water extracts is predominantly used to assess soil salinity, whereas in other countries,
filtrates from soil paste are analyzed. In the monograph, soils are grouped according to the chemical
composition of salts in soils, the degree of salinization, the thickness of saline horizon, and the
distribution pattern of salts in the soil profile. The total content of toxic salts, the ratio between
ions, the soil pH and the presence of soda are taken as indices for estimating soil salinity.
According to their chemistry, soils are distinguished between saline with neutral (NaCl, Na,SO,,
etc.) and alkaline salts (Na,COj;, NaHCO;). Under consideration is also the nature of alkalinity. On
the basis of the method elaborated by L.A. Vorobieva (the method of direct and inverse
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potentiometric titration), it has been experimentally established that carbonate and bicarbonate ions,
anions of organic acids and borate ions are responsible for the formation of alkalinity in soils of
Russia.

Part 2 provides information on the geography, properties and genesis of salt-affected soils at
regional level. The characteristics of soil salinity are given for economic regions of Russia, where
salt-affected soils are found. For every region, environment and distribution of salt-affected soils
are described. Analytical data and maps illustrate the characteristics of salt-affected soils in
different regions. For every economic region, 3 maps and data on chemical composition of salts and
other analyses are given. The three maps contain information on: (1) portion of salt-affected soils in
soil cover; (2) depth of the upper boundary of saline horizon and the portion of soils, containing
salts within the upper meter of soil profile; (3) chemical composition of salts in soils. The scale of
original maps is 1:2 500 000. These maps are the fragments of the Map of Salt-Affected Soils in
Russia compiled by specialists of the department of the genesis and amelioration of salt-affected
soils at the V.V. Dokuchaev Soil Science Institute in 2003.

Part 3 is devoted to some general questions regarding salt-affected soils in Russia. There is a
short review of existing small-scale and schematic maps. The areas occupied by salt-affected soils
are calculated for agricultural lands, economic regions, soil zones, and for the whole country. Under
discussion are some problems of the genesis and geography of salt-affected soils.

In total, /30 maps and analytical data for 650 soil pits (composition of water extracts 1:5;
exchangeable cations; pH; humus; carbonate and gypsum content; texture) are given in the
monograph.

This monograph can provide a useful base for the further investigations of salt-affected soils in Russia
and the world.
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HPABWIA /UISA ABTOPOB

CraTby, HampaBisieMble B JKypHal "ApuAHBIE SKOCHCTEMBI"', HOJDKHBI YJIOBIETBODSTH
CIIeIYIOIIUM TPeOOBaHHSM.

1. CraThu AOKHBI COAEPKATh CXKATOE U SICHOE U3JI0KEHUE COBPEMEHHOTO COCTOSIHUS
BOIIPOCA, ONMUCAHNE METOJIUKH MCCIEA0BaHUs, U3JI0KEHNE U 00CYKIEHUE TIOy4YEHHBIX aBTOPOM
naHHbIX. CTaThst JODKHA OBITH O3arjiaBieHa TaK, 4TOObl Ha3BaHHWE COOTBETCTBOBAJIO €€

COJIEPKAHMUIO.

2. Cratbu, mnocTtymnaromue s OyOoaukauuu, o00sA3aTeabHO JOJDKHBI HUMETh
HampaBJI€HHE OT YUPEXAEHUs, B KOTOPOM BBITIOJHEHA JaHHast padoTa.

3. OObem cTaThu HE JOJKEH MpeBbIIATh 15 cTpaHun TekcTa. Pazmep TekcToBOTO

nons s gopmarta crpaHunbsl A4 170 x 245 MM 1oipKeH UMeTh mosst 2.5 ¢M CBepXy H
CHU3Y, 2 cM - cmpaBa u cieBa. CraTeio medaratb Ha KowmmbloTepe B mporpamme Word
Windows uepe3 1.5 unTepBama. J[ys 3arojgoBka CTaThH MPEAJiaracTcsl UCIONIH30BaTh MPUPT
Times New Roman 14, nns ocHoBHOro tekcra - Times New Roman 12, unu nro6oii npyroit
Onu3Kkuil mo crpoeHuo mpudrt. Beandnna ab3aMOHHOTO OTCTYINA OCHOBHOTO TEKCTa CTAThHU
nomwkHa cootBeTcTBoBaTh 0.7 cMm. Tekct HaOupaercs 0e3 TEpEeHOCOB C HCIOIB30BAaHHEM
CTaHJAPTHOTO Pa3/IelCHUs MEXIY CIIOBaMH, paBHOTO OJHOMY Ipobeny. CTpaHUIbl HyMepOBaTh
B BEpXHEM IIPAaBOM YyTITy JIUCTA.

4. Cratbu mpencTaBISIOT B JBYX 3K3eMIUisipax. B j1eBoM BepxHeMm yriy mepBoi
CTpaHMUBI PYKOIMCHU CJIEAYET MPOCTABUTh COOTBETCTBYIOIIMM coaepkanuto nHaekc Y K.
[Tocne 3arosioBka CTaBATCA MHULMAABI MW (QaMUIUHM aBTOPOB, Ha CIEAYIOLIEH CcTpoke
clelyeT yKa3aTh Ha3BaHHe OPraHM3allMU ¢ MOJHBIM YKa3aHHeM IMOYTOBOIr0 ajpeca
[moYTOBBIH MHIEKC, CTPAHA, TOPO/, YJIHUIIA, JOM. MOYTOBLIH AMK, b-mail (eciu ecTh) u
T. 1.]. Bce cTpaHuIbl pyKOMUCH C BIOXXCHHBIMH TabIuIaMu (CASAYIOMIHA JTUCT TIOCle IePBOM
CCBUIKM Ha TaOnuIly) AOJKHBI OBbITh NpPOHYMEpOBaHbl. OTAETBHO CIEAYET MPUI0KUTH
AQHHOTAITUIO, TICPEBEJICHHYIO Ha aHTIIUICKUH S3bIK 00beMoM He Oostee 1 cTp.

5. Tabmuiel MOMKHBI TPENCTABIATbCA B MHUHHMMAalIbHOM KojuuecTBe (He Ooiee 3-4
TabNInIl), Kakaas Tabauia Ha oTAeIbHOM Jmcrte. O0beM Tabnui He Oojiee | MaIITMHONMMCHOM
crpanuipl. He nmormyckaercsi HOBTOpEHHE OJHUX M TEX e JaHHBIX B TaOMWIaX, rpapukax u
TekcTe crarbd. K TabimumamM IOJDKHBI OBITH JaHbl Ha3BaHWA. Bce TaOMHIBI JOMDKHBI OBITH
HaOpansb! B TabanuHoil hopme Word for Windows.

6. Yucao UImOCTpauuil 10MKHO ObITh MUHUMANbHBIM (He Ooiiee 2-3 pUCYHKOB).
Kaxpas wmtoctpanusa [O0kKHA HMETh Ha 000poTe (MUcaTh TOJBKO KapaHAAIIoM)
MOPSIKOBBIA HOMEp (IJIs1 pUCYHKOB W (otorpaduii maercs oOmmas HyMmepanus), GpamMuinio
aBTopa, 3ariaBue ctaThH. [loamucu k pucyHkam u ¢dororpadusiMm Ha PYCCKOM U aHTIIUHACKOM
SI3BIKAX TPUIIATAIOTCS Ha OTIENBHOM JIUCTE, TJAE YyKa3bIBalOTCS (haMuiivs aBTOpa M 3arjaBHe
CTaTbu. B COOTBETCTBYIOLIMX MeCTaxX TEKCTa CTaTbU JAIOTCSI CCHUIKM HAa PUCYHKH, Ha MOJSAX
PYKONKCHU yKa3blBaeTcs HUX HoMmep. Hazpanus TabGnaun M pPHUCYHKOB JOJDKHBI OBITh
MIPEJICTaBJICHBI KAK Ha PYCCKOM, TaK ¥ Ha aHTJIMICKOM SI3bIKaX.

7. Pa3zmep aBTOPCKMX OpPUTIMHANIOB YEPTEkKEW TOJKEH COOTBETCTBOBAaTH HAMEUYECHHOMY
pasMepy WUIIOCTpalMii B JKypHaje. PUCYHKM NpEICTaBIAIOTCA B JBYX OJK3EMIUIIpax,
BBIUEPUEHHBIMU TYLIbIO, a TaKkKe B BHUAE UYETKUX penpoaykuuil. Criexyer MakcHUMaibHO
COKpalllaTh TMOSICHEHUS Ha MOJIAX PHCYHKa, MEpeBOAs WX B moamnucu. KapTel JOMKHBI OBITh
BBINOJIHEHBI Ha reorpaduyeckoit ocHoBe ['YI'K - 3T0 10/KHBI OBITH KOHTYpPHBIE HITH OJIAHKOBBIE
KkapTbl. Dororpaduu AOIKHBI ObITh KOHTpAacTHble, Ha O€JoW TIJSHIEBOW Oymare, XOpOIIO
nmpopaboTaHHBIE B JETalsX, B ABYX OJK3eMmIuiipax. Bce HeoOxomumbie Ha doTorpadusax
MOSICHEHHUS CIIETyeT JeNaTh TOJbKO Ha BTOPOM sk3eMiusipe. [1epBriit ax3emmuisip ¢pororpaduu
HE JOJDKeH MMETh HUKAKHX Je(PEKTOB: YEPHWIBHBIX IATEH, HAAMUCEH, U3JIOMOB, CIIEJIOB OT
CKpETIOK, TpelHH U T.1. HakienBates ¢pororpadun Ha Oymary win KapToH He
paspemraercs. Wmmioctpaniuu AOJKHBL OBITH IMpEACTaBICHbl KaK B IMEYaTHOM, TaK U B
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3JIEKTPOHHOM BHJE: B OTIEJbHOM (aiiyie Kaxkaas WiIocTpauus - B nporpamme Paint
(Painbrash for Windows) ¢ pacmmpenuem .bmp nnm, B kpaifHem ciyuyae, B Photoshop ¢
pacmupenueM .tif.

8. Crnucok UUTHPYEMOH JUTepaTtypbl cienyer oQopMIsiTh B COOTBETCTBUU C
I'OCTom 7.1 — 76. "bubmuorpadudeckoe omucaHue Mpou3BeAeHH mnedatu". PaGoTb
pacmonararTcs B anpaBUTHOM MOpsake, Mo gamuiusM aBTopoB. CHadana uayT paboThl Ha
PYCCKOM SI3bIKE, 3aTE€M - HAa WHOCTPAHHBIX si3bIKax. OTAeNnbHBIE PAa0OTHI OJHOTO U TOTO XKE
aBTOpa pacrojlaraloTcss B XPOHOJIOTHYECKOW IOCIEA0BAaTENbHOCTH. [l KypHaJIbHBIX
crateil ykaspiBalOTCid (GaMWIMKM M HWHHUIMAJIbl aBTOPOB, Ha3BaHUWE CTaTbU, Ha3BaHUE
KypHana, TOoA W3JaHHS, TOM, HOMEp (BBIMYCK), CTPAaHUIBI; IS KHUT- GaMuiIdu U
WHUIAAIBl aBTOPOB, HAa3BaHWE KHHUTH, TOPOJ, HU3AATEIbCTBO, T'OJ U3JaHHs, oOiiee
KOJINYECTBO cTpaHull. JlomyckarTcsi TOJbKO OOIIEU3BECTHBIE COKpalleHus, B Tekcre, B
KpYTJbIX CKOOKax, yKa3bIBaeTCsl (paMIIIUsl aBTOpa U roj] paboThl, HA KOTOPYIO JTAeTCsl CChUIKA.
Bce mpuBeneHHble B cTaThe MHUTAThl JOJKHBI OBITh BBIBEPEHBI IO MEPBOMCTOYHUKAM.
Yka3zaHue B CIHUCKE JTUTEPATYpPhl BCEX HMHUTUPYEMBIX paboT B cTaThe 00s3aTenbHO. CHUCOK
JUTEPATypPhl IPOHYMEPOBATH U TIeYaTaTh HA OTJCILHON CTPAHUIIC.

9. Penakuus  mpocuT aBTOPOB MCHOJIB30BATh EAMHUIBI (PU3MUECKUX BEIUYMH,
NECATUYHBIC TPUCTABKU M UX COKpAIICHUS B COOTBETCTBUU C MPOEKTOM T'OCYIAapCTBEHHOTO
craggaptra "EauHuUIB (QU3MYECKUX BEIUYUH', B OCHOBY KOTOPOTO TIOJOXKEHBI €IHHHIIBI
MexnynaponHoii cuctemsl (CU).

10.K cratbe MODKHO OBITH MPHUIOKEHO PE3IOME Ha PYCCKOM W AHTJIMMCKOM SI3BIKAaX,
cocrapisitoliee Mo oobemy He Oonee 1/3 crathu. Bee moapucyHOUHBIE MOJMUCH, HA3BAHUS
Tabiun 1 potorpaduii Takke NPUBOAITCS Ha ABYX si3bIkax. Brmouenue dororpaduii B ctarbio
BO3MOJKHO TOJIEKO BBICOKOTO KauecTBa B 4/0 BapHaHTE B Clydae KpaiHel HEOOXOUMOCTH.

11.HampaBnsiemasi B pelakiiio CTaThs AOKHA OBITH IMOAMKCAaHA aBTOPOM C YKa3aHHEM
(daMuIn, IMEHH M OTYeCTBa, MOJHOTO MOYTOBOTO ajpeca, MecTa paboThl U Tene(dOHOB.
[Ipu HanUYMM HECKOJIBKUX aBTOPOB CTaThs MOAMUCHIBACTCS BceMH aBTopamu. OHa MOIDKHA
HMMETh TMOJHYIO 3JIEKTPOHHYI0 Bepcuto Ha auckere (3,5") unu CD-R. Bo3moxHO nipencTaBieHue
MaTepHaJIoB CTaTeH Mo AMeKTpoHHOM mouTe. Eciam o0hem Bcex marepuanos npesbimmaet 500 Mb,
nochuIaiiTe ux Ha aapec: jannaKV(@yandex.ru.

10. KoppekTypa aBTOpam He BBICBIIAETCS.

11. OTKJIOHEHHBIE CTAaThH aBTOPaM HE BO3BPAILIAIOTCS.

12. Marepuansl - 2 3x3eMIusipa cTaTbu, auckera (3.5") wiau CD-R - mpu nepecbuike
MPOCUM TIIATEIHHO YIIAaKOBaTh B TBEP/IOH Marke.

13. Penakuust octaBisieT 3a co00i MpaBo BHOCUTH B TEKCT HE3HAUUTEIbHBIE KOPPEKTHUBHI,

muckeTbl, CD-R 1 pykonucu He BO3BpalliatoTCsl.
16. Marepuaiibl, ohopMIICHHBIC HE TIO MPaBUJIaM, HE MOTYT ObITh omyOauKoBaHbl. [1o Bcem
BOMPOCAM MPOCUM 00paIIaThCs B PEAAKIIMOHHYIO KOJUIETHIO.
Hamm anpeca:

119991, Mockaga, yiu. ['yOkuna, 1. 3 367025, Maxaukana, yi. ['amxuesa, 1. 45
Ten. (095)135-70-41, Ten. (8722) 67-60-66, 67-09-83
®axc(095) 135-54-15, ®axc (8722) 67-09-83

E-mail: novikova@agqua.laser.ru, E-mail: pibrdncran@iwt.ru

jannaKV@yvandex.ru

MPUHUMAIOTCSI 3ASIBKA
HA PEKJIAMY OT KOMMEPYECKHX
OPT AHMBAIIAI
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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 14, for the main body of text - Times New Roman 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 comer of page.

4. Articles must have two copies. In the upper left comer 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
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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 SI system.

9. Summary in Russian and English has to be not more than 1/3 of all paper. All figers
and titles of tables has to be prepared in English and Russian.

10.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.

11.Corrected articles are not send to author.

12.Rejected articles are not returned to authors.

13.Materials - 2 copies of article and diskette (3.5") or in CD-R are recommended to be
carefully packed for mailing. It is possible to pass all by e-mail. If amount of paper is over
500 Mb, please, use e-mail jannaK'V(@yandex.ru, novikova@aqua.laser.ru,
pibrdncran@iwt.ru .

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

15. Articles prepared incorrectly can not be published.

For information please address the editorial staff.
Our addresses:
119991, Moscow, Goubkina St., bild. 3.
Tel.: (495)135-70-41
Fax:(495)135-54-15
E-mail: novikova@aqua.laser.ru,
jannaKV@yandex.ru

367025, Mahachkala, Gadjieva St. bid. 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

APUJIHBIE 9KOCUCTEMBI, 2007, Tom 13, Ne 32



APHJIHBIE DKOCUCTEMAI, 2007, mom 13, Ne 32

“APUAHBIE OKOCUCTEMbI”

B BUBJIMOTEYHbLIX ®OHIAX POCCHUHU U 3A PYBEKOM
"ARID ECOSYSTEMS" IN LIBRARY FUNDS OF RUSSIA AND ABROAD

YBaxxacMbl€ KOJJIETH, aBTOPBI U YUTATEIH !
B nanHoM paszzerne nyOnuKyroTcs ajgpeca OMOIMOTEK U OpraHU3aluil, B KOTOPhIX XpaHATCS
W3/IaHHbIEC paHee HOMepa KypHala “ApHUAHbIE SKOCUCTEMBI .

Ilonnvie nodb6opku HOMEPOB KypHaja “ApuaHbIE SKOCHCTEMBI” (C MOMEHTa OOpa30BaHUS
KypHaia B suBape 1995 rona) MoxxHO HaiiTH B OMOIMOTEYHBIX (POHIAX CIEAYIOUINX OPraHU3aIHiA:

Poccuiickas I'ocyaapcrBennas ouoanorexa um.B.U.JIennna)
Poccus, 119992 Mocksa, yi. Bo3asuxenka, 1.3/5, PI'b

buoanoreka nmo ecrectBeHHLIM HaykaMm Poccuiickoii akagemuu Havk (BEH)
Poccus, 119890 Mocksa, 3uamenckwii iep., 11/11, BEH PAH, Ten. (495) 291-21-49.

IlenTpajnHast HaydHas ceabcekoxo3siicteennass 0uoanoreka PACXH (IHIHCXB PACXH)
Poccus, 107139 Mocksa, Opaukos miep., 3, kopm. B, temn. (495) 207-54-48, (495) 975-49-90.

YuransHelii 3271 BudanoTeku reorpaduieckoro hpakyJabTeTa
Hayunoii 6ubnuorekn MOCKOBCKOI0 rocy1apcTBeHHOro ynuBepcurera umMm. M.B.JlomoHocoBa,
Poccus, 119899 Mocksa, Bopoosessl ropei, MI'Y, ['nmaBubiii kopi. (I'3), 18 stax, Ten. 939-26-45.

UwuranbHblli 3251 BU0JIMOTEKH 0M0/10T0-NI0YBEHHOI0 haKky/JabTeTa
Hayunoii 6ubnuorekn MOCKOBCKOI0 rocy1apcTBeHHOro yuuBepcutera um. M.B.JloMmoHocoBa
Poccus, 119899 Mocksa, Bopoosessl ropel, MI'Y, bruon.-nmous. ¢ak., 1 atax. Ten. (495) 939-27-76.

Bbubanoreka Poccuiickoii akagemuu Havk (BAH)
Poccust, 199034 Cankr-IlerepOypr, bupxxesas nunus, 1, BAH, dakc. (812) 328-74-36.

Hayunas 6ubianorexa_boranuyeckoro uncruryra um.B.JI. Komaposa PAH
Poccus, 197376 Cankrt-IletepOypr, yu. [Ipodeccopa [Tomnora, . 2.

Bbubnnoreka IIpukacnuiickoro HHCTUTYTA OMoJornyeckux pecypcos JJTHII PAH
Poccus, 367025 Maxaukana, yi. ['amxuesa, 45, ten. (872-2) 67-09-83, 67-58-81.

bubnmorexka MeepabHOrO areHCTBA MO 0XpaHe Npupoabl I'epmanun
Bibliothek des Bundesamt fuer Naturschutz (BfN)
BN, Konstantinstr. 110, D -53179 Bonn, Deutschland (Germany), Fax: 0228/ 84-91-200.

Henonnvie noooopku HOMEpPOB XKypHana “ApuaHble SKOCHUCTEMbI  Bbl MoxeTe HaWTU B
6u6IMOTEeYHBIX (POHIAX CICAYIOIIMX OpraHU3alNn:

Hayunas 6ubianotexa_IlouBeHHoro mHctutyTa M. B.B.JlokyuaeBa PACXH
Poccus, 109017 Mocksa, [TspkeBckuii niep., a. 7.
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Hayunas 6ubimnorexa_ MHcTuTYTa reorpadun Poccmiickoii akajeMuun Hayk
Poccus, 109017 Mocka, CTapoMOHETHBIH TiEp., A. 29.

Hayunas 6ubmuorexa MHCTHTYTA BOAHBIX MP00JieM Poccuiickoii akaaeMun HAYK
Poccus, 119991 Mockaa, yi. ['yOkuna, 1. 3, ten. (495) 135-54-76.

bubnuoreka Poccmiickoro komutera MAB
Poccus, 117312 Mocksa, yi. BaBunosa, 1. 41/5, Ten. (495) 124-79-32.

Hayunas  OuOnmoteka____dakyabTera  reorpadguu  Poccuiickoro  T'ocynapcTBeHHOro
IMeparornyeckoro Yuusepcurera uM. A.W. I'epuena
Poccus, 191186 Cankr-IletepOypr, Habepexnast p. Moiiku, a. 48, xopr. 12.

bubmuorexa kadenapbl Ooranuku (daxkyabrera 0uosoruu Poccuiickoro I'ocymapcTBeHHOro
IMeparornyeckoro Yuusepcurera uM. A.W. I'epuena
Poccus, 191186 Canxkr-Ilerepoypr, Habepexnas p. Moiiku, a. 48, xopr. 3.

bubnnorexka KaJMBIIKOI0 rocyiapcTBEHHOI0 VYHHBEPCHTETA
Poccus, 358000 r. Dnucra, yiu. [lymkuna, a. 11.

Hayunas 6ubnmnoreka_MHcTuTyTa 3K000rMN Bosskekoro 6acceiina PAH
Poccus, 446003 Camapckas 0011, . Tonesartu, yiu. Komsuna, 10, UDBb PAH, ten. 48-97-85.

Hayunas 6n0nmorexa JIOHCKOI0 rocy/IapcTBEHHOI0 arpapHoOro YHUBEpPCHTETa
Poccust, 346493 PocroBck. 0611., OkTsa0pbckuit paiioH, n. IlepcustnHoBckuit (mpo¢. Hazapenko O.I.)

bubimorexka Ka3axckoro HayqHo-HCC/I€10BATENLCKOT0 HHCTUTYTA JKOJOTMU U KJIAHMATA
Kazaxcran, 050022 Ammvartsr, ip.Cyiidyrmumna, 1.597, ten. (3272) 67-52-71. (npod. Cemenon O.E.)

bubnuoTtexa 6uoJornyeckoro akyabrera Kazaxckoro HalMOHAJIbLHOT0 Y HUBEPCHUTETA,
Kazaxcran, 050022 Anmarsl.

bubauorexa YuuBepcurera u 3emuid Oobenunennas Caxconus (I'epmanus)
Universitaet und Landesbibliothek Sachsen-Anhalt

Martin-Luter-Universitaet Halle-Wittenberg

August-Bebel-Str. 13. 06098 Halle/Salle, Deutschland (Germany)

bub6anorexa bepannckoro Yuusepcurera um. I'yméoabaa (I'epmanns)
Universitaetsbibliothek der Humboldt-Universitaet zu Berlin
Dorotheenstr. 27, D - 10117 Berlin, Deutschland (Germany), Tel.: +49 (030) 2093 3215.

Omoenvnvie Homepa XypHana “ApuaHbIE SKOCUCTEMBI” BBl MOKETE HAWTH B OpraHU3aLUAX:

Bubmnoreka Poccuiicko-MoHT01bCK0H KoMILTeKcHOM Ykeneanuusa PAH u AHM
Poccus, 117312 Mocksa, yi.BaBuiosa, 1. 41/5, Temn. (495) 124-79-34.

bubnnorexka HanmoHaabHOr0 HMHCTMTYTA NYCTbIHb, PACTHUTEJLHOIO W KUBOTHOIO MHpa
Typkmenucrtana. Typkmenucran, 744000 Amxaban, yi. Helitpaneusiii Typkmenucras, 1. 15.
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Bubnunorexa Uucruryra 6oranuku (Kazaxcran)
Kazaxcran, 050040 Anmartsl, yia. Tumupszesa, 1. 361.

bubnnorexa Kapakajanakckoro oraesenus Pecny0aukn Y3oekncran
V36exucran, 742000 Hykyc, np. bepnaxa, a. 41 (MacTUTyT OMO3KOI0THH, akageMuk baxues A.B.).

bubauoreka I'am0yprckoro Yuusepcurtera (I'epmanus)
Bibliothek der Universitaet Hamburg
Martin-Luter-King Platz 3, D-20146 Hamburg, Deutschland (Germany).

bubnuoreka MHcTUTyTAa MycThIHb YHUBepcuTeTa ben-I'ypnona (U3panib)
J. Blaustein Institutes for Desert Research Ben Gurion University of the Negev , Israel
Sede Boker Campus, Midreshet Ben-Gurion, 84990, ISRAEL, Tel.: 972-8-6596857.

bubnnorexa ACTPaxXaHCKOI'0 roCyJIapCTBEHHOI0 MeIAroru4ecKoro YHHBepCuTeTa
414000 r. Actpaxans, yi.Tatumesa, a. 20A.

bubmnorexa THpacmoJbLCKOro rocyiapcrseHoro Y uusepcucrera (MoJaoBa)
Monpnasus, Tupacnosns.

Bubmnorexa KnmmmueBcKoro rocyiapecrseHHoro Yaupepcurera (MoJsgoBa)
Monnasus, Kummnes.

bubnmmorexa BopoHeKCKOIr0 rocy1IapcTBEHHOI0 Y HUBEPCHTETA
394006, r. Boponex, YHuBepcuterckas mi., a. 1, BI'Y.

bubnnoreka CaMapcKoro rocy1apcTBeHHOr0 YHHBEPCHTETA
Poccus, 443011 Camapa, yn. Axkagemuka [lasnosa a. 1., buonornueckuit ¢pakynbTer.

bubnmoreka CapaToBCOro rocy1apcTBeHHOr0 YHHBEPCHTETA
Poccus, 410026 Caparos, yi. ActpaxaHckas, 1. 83.

Bubmanorexa Baagumupcekoro I'ocyiapcTBeHHOro Y HUBEPCUTETA
Poccus, 600026 Bnagumup, yn. I'opbkoro, a1.87, Bal'y.
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