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Wucturyrom Ouoskonorun AH PY3 u VYuusepcuretom benrypuona (M3pannp) npu
¢unancoBoit nogyaepxkke ¢onmga USAID (CHIA) ¢ xonma 2002 roga Ha4aThl OMBITHBIE PAOOTHI
no (GOopMHUPOBAHUIO PACTUTEIBHOIO MOKPOBAa HAa OTKPBITHIX COJIOHYAKaX OOCOXIIEero Ha
ApanbCcKoro MOpSI*. 3agaya cOCTOsUIa B BbIpAllMBAaHUM YCTOMYMBBIX K 3aCOJICHUIO BHUIOB
pacTeHUil B YCJIOBUSIX MaKCHUMAalbHO NPUOJIMKEHHBIX K €cTeCTBeHHbIM. IIpu 3TOoM mo mepe
HEOOXOMMOCTH IUIAHUPOBAJICA TOJIMB 3aCOJEHHBIMU COPOCHBIMHM BOJaMH (OT OJHOIO A0 TPEX
pa3) B BereTalMOHHBIN mepuoi. B xome paboThl moka MCIpOOOBaIM YETHIPE BHJA PACTCHHUI:
Haloxylon aphyllum, Ceratoides papposa, Kochia iranica n Climacoptera lanata. Tlon nocagku
KyCTapHHKOB M OJHOJIETHUX TpaB ObUIM BBIOpaHBI yyacTKH pasmepoM - 50x300 M 1 25x30 M
COOTBETCTBEHHO.

CpaBHEHHE C €CTECTBEHHBIMHU YCJIOBUSMH MPOU3PACTAHUS MCIIBITHIBAEMBIX BHJIOB PacCTEHUI
IPOBOJWJIOCh Ha KOHTPOJBHBIX y4acTKaX paBHOM BEJIMYMHBI JUISl IOCAJOK KyCTapHUKOB U TpaB
COOTBETCTBEHHO.

VYuactok ¢ nocankamu Haloxylon aphyllum n Ceratoides papposa HaxoguTcsi B 00COXIIIEH
gyactu Apanbckoro wMops (43°48.8'c.m.; 59°2.55'B.A.) W TOpPENCTaBI€H OCTaTOYHBIMHU
COJIOHYaKaMHM. YYaCTOK C IIOCEBOM OJIHOJIETHUX TpaB pACIOJIOKEH HEMHOIO HOJKHEe
(43°41.35'c.mr.; 59°3.96'B.1.) Ha 3emMisIX COBXO3a “Apayr” M TPEACTaBJICH C1a003aCOICHHBIMHU
oTakbIpeHHbIMU TouBaMHu. [loceB ocymectBisuica 3-4 anpenst 2003 r. ceMeHaMu, COOpaHHBIMU
aBTopamu oceHbio 2002 roma B peruoHe MpoBeeHUs padoT.

[lepen mpoBeaeHueM MONEBBIX pPAaOOT OBLIM BBHIMOJHEHBl KOHTPOJIbHBIE J1IaOOpaTOpHBIE
U3MEPEHUs] BCXOXKECTU CEMSH B YETHIPEXKPAaTHOM IOCIENI0BAaTEIbHOCTH AJIS KaKIOro BHJA
pacrenuil. Takum oOpazom cpenusisi Bexoxectb s Ceratoides papposa coctaBuna 48%, ans
Haloxylon aphyllum - 40%, nns Climacoptera lanata - 36%, nna Kochia iranica - 47%. llpu
TOM OCHOBHAs 4acThb ceMsiH npopactana: 1 Kochia iranica u Climacoptera lanata B nepuoj ¢
7-ro mo 15-w1i1 neHb OT Havana nocaaku, ans Haloxylon aphyllum - ¢ 7-ro no 14-b1i1 neHb, 11t
Ceratoides papposa - ¢ 8-ro 1o 16-blii 1eHb.

HN3meHeHue KJIAMMATAa M NIEPHO/I MPOBeIeHUs padoT

Havano wnammx pabGor (2003 1.) mo BhIpamMBaHUIO TaloPUTOB Ha 0O0cCOXIIEeM IHE
ApambCKOTO MOpPSI COBIAIO C HETHUIMHYHBIMH TOAAMHU BBITIAJICHHUS aTMOC(PEPHBIX OCaIKOB B
[Tpuapanse. B 2002 rogy Habmoanoch yABOGHHE CyMMAapHOI'O TOJOBOrO KOJIMYECTBA OCAJIKOB
[0 CPaBHEHHIO C TEPUOJOM BpeMEeHH, 0e3 aKTUBHOTO AHTPONOTE€HHOIO BMEIIATENbCTBA B
[Tpuapanbe, T.e. mo cpaBHeHHUI0O ¢ HOpMou anss 1937-1965 romos (tabin. 1). Kak BumHo u3
Tabuuibl 1 OCOOEHHO CYIIECTBEHHOE  yBEIMYEHHUE  MECAYHOIO0  KOJMYECTBA OCAIKOB
MpoucXoAuT B JeTHUM nepuoA. B utone 2002 roma oHo coctaBmwino 10-kpaTHoe yBenudeHUE
no cpaBHeHuio ¢ Hopmout (1965-2002 rr.), a B 2003 romy - 6-KpaTHOE YyBEJIWYCHUE.

This research was supported under Grand Ne TA — MOU — 01 — CA21 — 035 funded by the U.S. — Israel
Cooperative Development Research Program, Bureau for Economic growth, Agriculture, and Trade, U.S. Agency
for International Development.
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bnu3kas cuTyanusi XapakTepHa Takxke Ajig ampens-mas v urong-asrycra 2002-2003 ronos.
Opnaxo, 3/1€Ch YBEJIMYEHUE HE CTOJIb 3HAYUTENbHOE - OT 1.5 110 4 pas.

Ta6auna 1. CpaBHeHHEe cyMM aTMOC(EpPHBIX OCaaKOB 3a mocieanue nsa roxa (2002-2003) ¢ Hopmamu
0CaJIKOB ISl pa3HbIX MepuonoB BpemeHu: 1937-1965 - orcyrcTtBHe Apanbckoro kpusuca; 1965-2002 -
TIOJIHBIN TIEPHOJT CYIIeCTBOBaHUSA Apanbckoro kpusmca; 1980-2002 mepwon akTHBHOW (a3bl pa3BUTHSA
Apanbckoro kpusuca. Table 1. A comparison of the sums of atmospheric precipitation for the last two
years (2002-2003) with the precipitation norms for different time periods: 1937-1965 - absence of the Aral
crisis; 1965-2002 - full period of existence of the Aral crisis; 1980-2002 periods of an active phase of
development of the Aral crisis.

Fombl U nepuoay Ocanku, MM K % [ Precipitations, mm and %
Years and periods Mecsibi / Months Fon/
1 2 3 4 5 6 7 8 9 10 11 12| Year
2002 {(Mm [/ mm) 153 534 183 338 427 551 46 119 07 07 04 29 2398
2003 (MM / mm) 59 178 35 213 722 312 183.4
1937-1965 (MM [ mm) 84 114 136 132 103 42 35 27 31 77 55 71 908

1965-2002 (MM f mm) 122 104 198 194 166 55 25 29 35 87 113 126 1253
1980-2002 (MM f mm) 123 99 215 167 196 64 23 38 35 75 126 124 1306
2002(%) ot/from 1965-2002 126 515 92 174 257 1003 186 405 20 8 4 23 191
2003(%) ot/from 1965-2002 48 172 177 110 434 568 n/D n/D n/D n/D n/D n/D 146
2002(%) ot/ffrom 1980-2002 125 539 85 203 218 867 202 315 20 9 3 23 184
2003(%) ot/from 1980-2002 48 180 163 128 369 491 n/D n/D n/D n/D n/D n/D 140
2002(%) ot/irom 1937-1965 182 467 134 255 4151301 130 435 22 9 7 41 264

2003(%) ot/from 1937-1965 70 156 257 161 702 737 n/D n/D n/D nfD n/D nfD 202

UToOBbI OLICHUTH XapakTep OSTUX KIMMATHUYECKUX HM3MEHEHMM HaMu OBLIH TOCTPOEHBI
KIIUMarpaMMbl JJisi  pa3fUYHBIX BPEMEHHBIX MEPHOJOB: 0€3 aKTHMBHOIO AaHTPOIOT€HHOTO
BMemIaTrenscTBa uenoBeka (1925-1971r1r.) u B mepwoj aKTHUBHOTO pPa3BUTHUS — ApPaIbCKOTO
kpusuca (1972-1990 rr.). [Ins cpaBHeHus ObLTHM BbIOpaHBI HECKOJIBKO METEOCTAHIIM, Oolee
BCEr0 MNPUONMKEHHBIX K HAalUM yyacTkaM pabor. Ilockonbky MeTeocTaHuus B
Myiinake (43°48'c.m.; 59°02'B.1.) 3akpbiTa ¢ Hadana 90-x roaoB, aHAMM3y OBUTH TOJABEPKECHBI
KIIMMaTHYECKHE JaHHbIE YEThIpEX CTAHIMKA B HAaceNeHHBIX MyHKTax: Yumbaii (42°57'c.mr.;
59°47'8.1.), Taxtakymneip (43°02'c.mr.; 60°17'B.1.), Kynrpan (43°06'c.ui.; 58°54'B.n1.), Hykyc
(42°50'c.ur.; 59°29'8.1.). [1pu 3TOM, HanboIee OMM3KUMHU (PU3UKO-TEOTPAPUICCKIMHE YCITIOBUSIMHU
C ydacTkamMu Hammx pabor Onu3 MyiiHaka oOnmamaror aBe crtaHiuu: Yumban (42°57'c.r;
59°47's.n.) m Taxrtakynsip (43°02'c.mr.; 60°17'B.1.). CpaBHUBaIMCh CpeAHUE KIMMaTHYECKHUE
XapaKTepUCTHKH: CYMMapHOE KOJIMYECTBO aTMOC(EpHBIX OCAJKOB, CPEAHSS TeMIleparypa
BO3[lyXa M OTHOCHTEJbHAs BIAXHOCTh BO3JAyXa B MpoleHTax. [Ipu 3ToM cyliecTBEHHOTO
W3MEHEHUsI B CPEAHUX MHOTOJIETHUX KIMMATHYECKUX XapaKTEPUCTHKAX ISl HACEJICHHBIX
nyHkToB Yumbast 1 Hykyca 3a mepuoasr 1925(18)-1971 rr. m 1972-1990 rr. He BBIABIIOCH. J{7s
meteocTanimii Yumbaii m Hykyc MOXHO 3aMETUTh JHUIIb HE3HAYUTEIHHOE IOBBILIICHUE
aTMoCc(epHBIX OCaTKOB B MapTe, ciiaboe 00IIee CHUKEHUE CPETHEMECSYHON TeMIepaTrypsl B
MIEPHUOJ AKTUBHOTO Pa3BUTUS APaAIbCKOTO KPU3HCA, a TAKXKE 001Iee HE3HAUNTETFHOE YBEIHUCHUE
BIQXHOCTH Bo3ayxa (Ttabm. 1). Kpome Ttoro, mmsi UYumbas oTMmedaeTcs TIOBBIIIICHUE
CpeHEMECSYHBIX TeMIlepaTyp B 3uMHMM niepuof 3a 1972-1990 roxel no cpaBuenuto ¢ 1925-1971
roJiamH.

KnuMarpaMMbl 3a JECATHIETHUI TMEpPHOJ] aKTHBHOTO aHTPOIOTEHHOTO OOChIXaHUs Apana
1980-1990 rr. nns Yumbas, Kynrpama m Hykyca Takxke, NpakTHUECKH, HIACHTUYHBI C
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MIOCTPOCHHBIMH HAMM CPEIHEMHOTOJIETHUMHU KiIMMarpamMmam# Uil JIByX Ppa3HbIX BPEMEHHBIX
nepuooB 1925-1971 rr. u 1972-1990 rr.

W3BecTHO, 4TO B TMHAMUKE TOYBEHHOT'O U PACTUTEIBLHOTO MOKPOBOB BEAYLIYIO POJIb UTPAIOT
aTMOC(epHbIe 0CaTKU. A MOCKOJIbKY B KIMMarpammax 10 90-x ronoB XX cTOJETHs HE BBISBICHO
CYILIECTBEHHBIX DPa3IMYui i1 pa3HbIX I[EPUOJOB AHTPOIOI€HHOIO IMPeoOpa3oBaHUs PEIICHO
ObUIO OLIEHUTh HAJIW4YWE JMHEHHBIX TPEHJOB W HX 3HAYUMOCTU B MHOTOJIETHEW IWHAMMKH
BbINa/IEHUsI aTMOC(EPHBIX OCAAKOB JUIsl Pa3iIMuYHbIX BPEMEHHbIX NepuoaoB. Ilo mereocTaniumn
Yumbaii (Tab:. 2) aHAIM3UPOBAIACh MHOTOJIETHSS JUHAMUKA I'OZIOBBIX CYMM OCaJKOB M UX CYMM
JUISL PA3JIMYHBIX CE30HOB T'OJIa PA3HOM BPEMEHHOM JIUTEIIbHOCTH:

e B IIEpUOJ €CTECTBEHHOW [MHAMMKHM IIPOLIECCOB, T. €. J0 Hayaja AaHTPOIION€HHOI'O
npeoOpaszoBanus B [Ipuapanse - 1937-1961 1r.

® B [IEPHOJ €CTECTBEHHOW JUHAMUKYU U Ha4aJIbHOH (a3sl pazButus kpuzuca 1937-1970 rr.;

e B IepHOJ HAYaIbHON M aKTHBHOH (a3el pa3BuTHs Apanbckoro kpmsuca 1962-2002r. u
1971-2002 rr.;

® B IIEpUOJ aKTUBHOH (a3l pa3BUTHsI Apanbckoro kpusuca - 1980-2002 rr.;

® B IIEpUOJ] €CTECTBEHHOH NMHAMMKH, HA4aJbHOM M aKTMBHOH (a3 pa3BUTUS ApanbCKOro
kpuzuca 1937-1990 rr.;

® 3a BECh NIEPHOJI MHCTPYMEHTAIBHBIX Habmoaennii 1937-2002 rr.

M3 aHanu3a MHOTIOJETHUX JaHHBIX OCAaJKOB Ui MeTeocTaHIMi YumOalt BHIHO, 4YTO
3HaYUMbI€ (JOCTOBEPHBIE) TPEHbl ONPEEIECHbI TONbKO Uil nepuoaoB 1937-1990 rr. u 1937-
2002 rr. BolsBisieTcsl CyIIECTBEHHOE YBEJINYEHHE TOAOBBIX CyMM ocaakoB (1=0.35; 0.36 mpu
99% 3HaummocTH, Tabi. 2), a TakKe yBeJIWYeHHE OCaAKOB BecHOM M oceHbto (1=0.28-0.3 mpu
90% 3nauumocTH). KpoMe Toro, 3HaunMoe yMEHBIIIEHNE BHITIAJCHUSI OCAJKOB 3UMOM BBISIBIICHO
3a 1937-1961 rr. nns mepuona ecTeCTBEHHBIX KiuMarthueckux mporeccoB (r=0.34 mpu 90%
3HAYMMOCTH). B ocTasibHbIe MEepHOABI U3-32 HEBBICOKMX 3HAYCHUH KO3((OUIMEHTOB KOPPEIALUN
U KpPaTKHX BPEMEHHBIX OTPE3KOB (MasbIX BBIOOPOK) paccMaTpUBaeMble NaHHbIE HE SBISIOTCS
MaTeMaTU4ECKH 3HAaYUMbIMH.

OpnHako, IO CMEHaM HaNpaBJICHUN TUHAMUYECKMX TEHIECHLUUN MOYKHO BBISBIIATH NEPHOJBI
MOBBIIIEHHBIX M MOHMKEHHBIX 3HAUYEHHH aTMOC(EpPHBIX OCaJKOB B MX MHOIOJETHEH AMHAMUKE
(Tabm. 2, puc. 1).

y=0.8283x- 1521
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Puc. 1. TpeHn yBenu4eHHs TOIOBBIX CyMM aTMOC(hepHBIX ocaakoB B HOxuoMm Ilpuapanse (MeTeocTaHIINSA
Yumbaii, 1937-2002 rr.). Fig. 1. A trend of increase of the annual sums of atmospheric precipitation in
Southern Aral region (Station Chimbay, years 1937-2002.).

Takum 00pa3om, 3a BECh MEPUOJ MHCTPYMEHTAIBHBIX HAOMIOACHUN MO MeTeocTaHiuu YumOait
BBIICTISIIOTCS /1B TIEpHOAA. DTO MEPHOJ MOHMKEHHBIX 3HAYeHUN CyMM aTMOC(EpPHBIX OCaJKOB C
1937 mo 1961 r. m mepuoxa yBENIMYEHHUS] 3HAUYCHUM TOJOBBIX CYMM OCaaKoB ¢ 1962 r. mo
HacTosiee BpeMs (Tabm. 2, puc. 1). [Ipu sTom s mepuona Malloro BBINAJACHUS OCAIKOB
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(1937-1961) xapakTepHa Obla TEHIEHIUS CHIDKEHUS cyMM ToAoBbIX (I=0.3), Becennux (r=0.22),
oceHHuXx (r=0.24) m 3umuux (r=0.34) ocagkoB. A [ nepuoAa MOBBIIIEHHOIO BbINAJACHUS
ocankoB (1962-2002 rr.) orMeyaeTcsi HE3HAYUTEIbHOE YBEIMUYEHUE CYMM JIETHUX, BECEHHUX U
rOJIOBBIX ocaakoB (Tabu. 2). Ilpu sToM 1uis Gonee KpaTKoro mneproja aKTUBHOM (ha3bl pa3BUTHUS
Apainbckoro kpmsuca (1980-2002 rr.) xapakTepHo, B IIEJIOM, OTCYTCTBHE KaKOW-THOO TCHICHIIUN
JUIL CYyMM TOJOBBIX M BECEHHHUX OCAJKOB, YBEJIMYEHHE CYMM OCAIKOB JIETOM U OCEHBIO, U
yMeHblIeHue 3uMoil. B To Bpems kak ayig 2002 u 2003 rofoB, Ipu MHOTOKPATHOM YBEIHMUYEHUU
KaK JICTHHUX, TaK M 3MMHE-BECEHHUX CYMM OCAaJKOB, HAaOJIOJaIOCh aHAIOTUYHOE CHIDKEHUE UX
OCEHBIO.
Tadauna 2. HampaBieHus JMHEWHBIX TPEHIOB MHOTOJICTHEH IWHAMHKH aTMOC(EpHBIX OCaIKOB B
TOJI0OBOM U CE30HHOM pacHpe/IeICHNH [UIS pa3INYHbIX BPEMEHHBIX IepruoJoB (MeTeocTaHus Ynmobaii): I -
KO3 PULIUCHTHI KOPPEISIUU (PaKTUUSCKUX TaHHBIX FOJOBBIX U CE30HHBIX CYMM aTMOC(EPHBIX OCAIKOB C
WX JHMHEHHBIMH TpEHAaMH, A - 3HauUMOCTb Kod(dduimentoB koppensiuu. Table 2. Directions of
rectilinear trends of long-term changes of atmospheric precipitation in annual and seasonal distribution for
various time periods (Station Chimbay): r - correlation coefficients of the fact sheet of the annual and
seasonal sums of precipitation with their rectilinear trends, A - significance of correlation coefficients.

Fogw: / Mokasatens / Ocaakn, mm/ Precipitations, mm
Years Parameter Fon / Neto / Bec_Ha! OceHb / 3I1I'ul'la/
Year |Summer |Spring | Autumn| Winter
r 0.3 007 0.22 0.24 0.34
A HeT/not HeTMnot HeTMnot HeT/not 01
19371961
Mepuoga, / Years 25 25 25 25 25
TeHaeHUNA/S
Tendency - + - - -
r 0.27 016 0.2 0.22 011
1937-1970 A HeT/not HeT/not HeT/not HeT/not  HeTmot
Mepuog, / Years 34 34 34 34 34
TeHaeHUMA + + + + +
r 0.35 014 0.25 0.2 0.27
A 0.01 HeT/not 01 <0.1 0.05
19371990 nepuon s vears 5, 54 54 54 54 54
TeHaeHUUA S
Tendency + + + + +
r 0.36 012 0.30 0.22 015
A 0.01 HeT/not 0.05 0.1 HeTMot
1937-2002
Mepuog, / Years 66 56 66 66 66
TeHaeHUUA S
Tendency + + + + +
r 005 013 0.04 0.01 008
A HeT/not HeT/not HeT/not HeT/not  HeT/not
1962-2002 Mepuoga, / Years 41 A1 41 a1 41
TeHaeHUUA /S
Tendency + + + + -
r 017 010 007 008 0.0z
1971-2002 A HeT/not HeTMnot HeT/not HeT/not  HeT/not
Mepuog, / Years 3z 3z 3z 32 32
TeHaeHUUA S
Tendency + + + + -
r 003 0.27 001 0os 011
1980-2002 A HeT/not HeT/not HeT/not HeT/not  HeT/not
Mepuog / Years 23 23 23 23 23
TeHaAeHUUA S
Tendency + + - + -

TakuM 00pa3oM, XapakTEpUCTUKHU aTMOC(HEPHBIX OCAAKOB MocieAHuXx AByX JjeT (2002 r. u
2003 1.) CHIIBHO OTJIIMYAIOTCS OT BCEX MCCIICIYyEMBIX MEPHOJIOB U TTOKa HE OyIeT HAaOII0ACHUN 3a
MOCTEAYIONINE NECATUIETHS, UX MOXKHO C TIOJTHBIM MPAaBOM CUUTATh aHOMAJBHBIMU JJISl PETHOHA
HOxHoro IIpuapainps.

AHaau3 pacnpeieieHUs coJieil 1 UX TMHAMHKA

[TouBsl, mox moOcaakaMM KyCTapHMKOB Ha oOcCOXIIeM JHE ApalbCKOro Mops
aHAJTM3UPOBAIIUCH HAa OCHOBe ceMu InypdoB. bomnbiiell yacTbio, OHU TPENCTaBIICHBI

OCTAaTOYHBIMHM OTaKbIPEHHBIMHM COJIOHYAaKaMU I1yOOKO3aCOJEHHBIMU TSKEJIOCYTJIMHUCTBIMU Ha
APWJIHBIE DKOCUCTEMBI , 2004, Tom 10 ,Ne 21
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MEeCYaHbIX MOPCKHX OTJIOXKEHHUSX CO CpeaHEB3BEIICHHBIM 3acosienueMm oT 1.34 mo 1.78% mo
CYXOMY OCTaTKy, XJOPUAHO-CYIb(PAaTHOTO (110 aHMOHAM) KaJbIIMEBO-HATPHUEBOTO (IO KaTHOHAM)
tuna 3acosienus (puc. 2a). [lo nanapim KapakanmnakBoixo3 rpyHTOBBIE BOJIbI 3aJIETAIOT B JAHHOM
paiioHe B cpeaHeM Ha riyomHe Oosee 7 M. Tak 4TO paccMaTrpuBaeMble IMOYBBI OTHOCATCS K
aBTOMOPGHOMY psifTy.
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Puc. 2. CpaBHUTeNBHOE pacnpenelieHne cojell B MOYBEHHOM Mpoduie Ha y4acTKe KyCTapHHKOB C
MOJIMBOM B pas3Hbie ce3oHBl 2003 roma: a) - BecHa (IO TOCamKH KymnbTyp), 0) - OCeHb (pacTeHHS
noiyrogoBoro Bo3pacrta). Fig. 2. Comparative distribution of salts in a soil profile on a site with a bushes
with a water in different seasons 2003: a) — spring (before landing cultures), b)— autumn (semi-
annual plant).

KOHTpONbHBIN y4yacTOK MOCaJOK KyCTapHMKOB O€3 IOJMMBAa IOKA3bIBAET E€CTECTBEHHYIO
CE30HHYI0 [MHAMHUKy COJieil B MO4YBe, KOTOpas B JaHHOM Cly4ae LEJIMKOM 3aBUCUT OT
KJIMMAaTHYEeCKUX (aKTOpOB. A IMOCKOJBKY, Kak OblI0 paccmorpeHo panee, 2002 u 2003 rombl
ABIIIOTCS aHOMAJIbHO BBICOKMMH [0 KOJIMYECTBY aTMOC(EpPHBIX OCAJKOB, HAaMU BBISBICHO
€CTECTBEHHOE PAaCCOJIEHHE COJIOHYAKOB. YMEHBIIEHUE KOHLEHTPALUU COJEM OTMEYaloch IS
BCEX IMOYBEHHBIX Topu3oHTOB. IIpu 3TOM cTpykTypa camoro mouBeHHOro mpoduis (cojeBoit
PUCYHOK) M THIl 3acCOJICHHS MpPAaKTHYECKH, HE H3MEeHWIHCh. Haumbonbliemy paccoseHuto
MOJBEPIIINCh BEPXHHUE MOYBEHHBbIE TOPU30HTHI. [ ropuzonta 0-10 cM 3acorneHrne CHU3WIOCH B
4 paza (¢ 2% no 0.58%), mst ropuzonta 10-30 cMm - B 2 paza (¢ 2.97% a0 1.33%), nis ropuzonTa
30-50 cm - B 1.5 paza (c 2.38% no 1.6%), ana ropuszonta 50-70 cm - B 1.8 paza (¢ 1.23% no
0.72%), 1 MuauManbHO - it ropuzoHTa 70-100 cm (¢ 0.58% 10 0.51%).

Hns Kapakanmakun 2003 ron ObT HEOOBIYAWHO JOXKJIMBBIM, IOCIACAHUN ‘‘BECEHHMA™
JIMBEHb HaJl OCAJKaMH IIPOIIET B CEPEIUHE UIOHS, a IepBbIe CHIIbHBIE OCEHHHE 0K/ HAYAJIUCh
yxke 5 ceHtsa6ps. [1o 3ToMy MOJIMB Yy4acTKOB OCYIIECTBISUICA JIMIIb ABAKIBL: OJWH pa3 - MpHU
II0CaJIKEe paCTEHUH, B HayJaJje anpens U BTopoi pas — 6 asrycra 2003 roaa.

Ha omnbITHOM y4acTke MOCaJOK KYCTAPHHKOB C TOJIMBOM 3aCOJICHHOM BOJOM OTMeYascs
HECKOJIbKO WHOM XapaKTep MHUIpAlUU COJeH, 4eM B ECTECTBEHHBIX YycioBuaXx. I[Ipu stom
CTpyKTypa mpoduis (coaeBol pUCYHOK) M3MeHMsCcS Majio. [IoCKoNbKy MOJUB MPOU3BOIMICS
3acoleHHOM Bojod  (2.26 %)  XJIOpUAHO-CYNb(ATHOTO  HATPHEBO-KAJIBIMEBOIO  THUIIA
3acojieHus, B BepxHedl dactu mnouBeHHOro mnpodmus (0-10 cm) oTMeuanoch yBeTWYEHHUE
saconenus ¢ 0.43% mo 0.66% mo cyxomy octatrky (puc.2a,0). M3 CHIBHO 3aCOJICHHOTO
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ropuzoHTa 30-50 cm comu MurpupoBanu (¢ 3.86% no 1.55%) B HmKenexamuil rOpu3oHT Ha
riryouny 50-70 cm. [Tostomy Tam (50-70 cm) HaGmroganock 3-KpaTHOE YBEIIMUEHUE COJIEPKaAHUE
coneit (¢ 0.53% no 1.85%). Ha rmybune 70-100 cm 3aconeHue CHU3UIOCh MUHUMAIBHO - ¢ 0.8%
1o 0.74% mo cyxoMmy ocTaTKy. THIl MUHEpaIu3alli B MIEPBOM METPE MOMEHSJICS C XJIOPHUIHO-
cynb(}aTHOTO HA CyNb(PATHO-XJTOPUIHBIH.

[TouBsl Ha ydYacTKax IMOJ TIOCEBAaMU OJHOJICTHUX BHUAOB (COBX03 “Apar’”) ObLIH
MpescTaBiIeHbl cI1a00chOPMUPOBAHHBIMU OTAKBIPEHHBIMU JIETKOCYTJTMHUCTBIMU Ha TECYaHBIX
MOPCKHMX OTJIOKEHMSIX (puc. 3a), ciabo3acoieHHbIMU (MMPOMBITHIMU) ¢ ToBepXHOCTH (0.35%) u
cpenHe3aconeHHbIMU ¢ TayOuHbel 3 MeTpoB (0.78%), XmopuaHO-CyNIb(})AaTHOTO KalIbIIMEBO-

HAaTpUCBOT'O THIIA 3aCOJICHHA.
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Puc. 3. CpaBHHUTENbHOE pacmpelelieHHe coieii B MOUYBEHHOM MpOQuiie Ha y4acTKe OJHOJETHUX TPaB C
MoNMBOM B pasHbie ce3oHbl 2003 roma: a) - BecHa (IO TOCajgKu KyJbTyp), O) - OCeHb (pacTeHHs
nosryrogoBoro Bo3pacta). Fig. 3. Comparative distribution of salts in a soil profile on a site with a bushes
with a water in different seasons 2003 : a) — spring (before landing cultures), b) — autumn
(semi-annual plant).

AHanM3UpOBaIUCh TATH TMOYBEHHBIX IIYpPQOB. 3acolieHHE KOHTPOJBHOTO ydYacTKa TOJ
MOoCaJKaMHU OJIHOJICTHUX TpaB B €CTECTBEHHBIX YCIOBUAX (0€3 MOiMBa) TaK >X€ CHU3ZMIOCH
ocenbto 2003 roga mo cpaBHeHHUIo ¢ BecHOW 2003 roja Kak M Ha COJOHYAKax IMOJ MOCAaJKaMu
KycTtapHukoB. HMckimodueHue coctaBuil BepxHuil ropu3oHT mousl (0-10 cM), rme comepkaHue
CoJieil HE3HAUUTEIbHO TOBBICHIIOCH. TakuM 00Opa3oM, 3acOoJieHHEe Ha KOHTPOJIBHOM YYacTKe
M3MEHWIOCH clieaytonuM obpasom: st ropuszonta 0-10cm - ¢ 0.22% (Becnoit) mo 0.55%
(ocensto), mis ropuzonta 10-30 cm — ¢ 0.23% mo 0.18%, mnst ropuzonta 30-50 cm — ¢ 0.2% mo
0.19%, g ropuzonta 50-70 cm - ¢ 0.22% o 0.16%, mns ropuzonta 70-100 cm - 0.36% 1o
0.15%. 3nmech, B OTIIMYME OT KOHTPOJIBHOTO y4acTKa Ha COJIOHYAKe, Mbl BUIUM HE YHCTHIH
MPOIIECC PACCOJICHUS TIOYBBI, HO TaKXe TMOJTATHBAHUE HEKOTOPOrO0 KOJMYECTBA COJNEH K
MOBEPXHOCTU. DTOT MPOLIECC LETUKOM CBSI3aH C KU3HEAEATEIbHOCTHIO PACTUTEILHOCTH, KOTOpast
Ha JAHHOM YYacTKE JOCTHTAJIa BBICOKOW >KM3HEHHOCTH (4-5 OayioB) W OONBIIOTO OOIIETo
MPOEKTUBHOTO MOKPHITUSA (10 80-90%). B To Bpems kak Ha COJOHYAKax KU3HEHHOCTb PacTEHUI
He mpeBblana 1-2 6amioB, a NPOEKTUBHOE MOKpbITHE cocTaBisuio TaM 0-10%. M3BectHO, uTO
BBICOKOE 3acojieHHe TOYB yrHeraeT pasButue pacturensHoctu (basunesuu, Pomun, 1971;
Novikova et all., 1998; 2001). [ToaToMy nipu YBeTUYCHUN BBITIAACHHUS aTMOC(HEPHBIX OCATKOB Ha
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OTKPBITBIX IPOCTPAHCTBAX IPOUCXOJIUT CYIIECTBEHHOE (B 2-4 pa3a) paccojeHHE MOYB J0
rnyounsl 70 cM. B To Bpems, kak Ha cnab03acoONeHHBIX MOYBAaX, MOBBLIIMIEHHE aTMOC(EPHOTO
YBJIQXKHEHUS CIIOCOOCTBYET BO3HUKHOBEHHIO OYMHOIO TPaBsSHOTO MOKPOBA, KOTOPBIN MMOJIHOCTHIO
MepexBaThIBaCT BIAry, HE JaBas ed mpocaunBaThes. PacTuTenbHble cOOOIIECTBa, HE TOIBKO
rajgo(uTHbIE, HAKATUTMBAIOT B OMOMAacce 3HAYUTEIEHOE COJIEPIKAHHUE COJICH MOTydasi MX M3 ITOYBHI
(Ammposa, 1976; beiineman u ap., 1962, basuneBuu, Pomun, 1971). Ilostomy Ha
C1a003acoJIeHHBIX TI0YBaX TMPH YBEIUYEHUH aTMOC(HEPHOTO YBIAXKHEHHUS HaOI0maeTcs
aKTHUBM3AIIMS COJIOHYAKOBOTO mpoiiecca. [locie mocTmkeHus: KpUTUIECKUX Ml MPOU3PACTaAHUS
pacTeHil 3HAYCHUH 3aCOJIEHUS MTOYB, PACTUTEIHHOCT OTOMPET. A TPU HAITMYHH TOBBIIIEHHOTO
aTMoc(epHOro YBIAXKHEHHs] CHOBAa HA4yHETCs Mpolecc paccosneHusa. [lomobHas cxema XOpolio
MOJTBEPKIAET IMKIMYHOCTD TPUPOIHBIX MTPOLIECCOB.

Ha yuacTke cnabo3aconeHHbIX TOYB TMOJ OJHOJIETHUMHU TpaBaMU MPHU IOJIUBE TaKXKe
OTMEYaJIOCh CHIDKEHHE 3acoJIeHus B TepBbIX 70 ¢cM moyBeHHOTO0 npoduist (puc. 3a, 0), Takke Kak
M Ha y4acTKaX COJOHYAaKOB IMOJ| KyCTapHHKaMu npu monuse. [Ipu 3ToM 3aconeHue 37ech Uit
nepBbix 50 cM cHmkanock B 3-4 paza: mna ropusonta 0-10 cm - ¢ 0.42% (Becnoit) no 0.16%
(ocensto), ans ropuzonta 10-30 cm - ¢ 0.5% no 0.12%, nns ropuzonta 30-50 cm - ¢ 0.28% mo
0.07%, nns ropuzonta 50-70 cm - ¢ 0.15% no 0.1%. B ropusonte 70-100 cM u3MeHeHuil He
npouzonuio (0.18%).

Pe3ynbTaThl MOCAAKH KYCTAPHUKOB U 0JHOJIeTHHX TpaB B 2003 roxy

Ha Tteppuropun coBxo3a “Apan” MyiiHakCKOro paiioHa, Ha cla003aCOJCHHBIX IOYBax,
MOMHMO JBYX OJHOJETHHUX cojieycToiumBblXx Buaa (Kochia iranica w Climacoptera lanata)
BbICEBAJICS Takke U nonykKycTapHuk Ceratoides papposa. 1103ToMy Bce pe3yibTaThl Ui ydacTKa
OJTHOJICTHUX TPAB OIIEHUBAIOTCS Cpa3y Ui TPEX BUIOB PACTCHHIA.

HeoGxoauMo Takke OTMETHTb, YTO pe3yJbTaThl Ha CJ1a003acOJEHHBIX IOYBAX COBXO03a
“Apan” ObUIM CYIIECTBEHHO JIy4Ille, YeM Ha CHJIbHO3ACOJEHHBIX COJIOHYAKaX OOCOXIIETo IHS
Mops. OCOOEHHO XOPOIIUX BCXO/I0B, OOMIINS U BBICOTHI Aocturana Kochia iranica (tabmn. 3).

Ta6amnna 3. BeicoTa 1 KOIMYECTBO SK3EMILIAPOB TPEX BUJIOB pacTeHUi oceHblo 2003 r. Ha yJacTKax ¢
MOJTUBOM U 0€3 MOJIMBa AJIs1 MOJIENTBHBIX TUTOMAA0K pazMepom 1x0.5 Mm° . Table 3. Altitude and quantity of
copies of three plant species in the autumn of 2003 on sites with a water and without a water for model
platforms by the size 1 x 0.5 m”.

N yqacTka / Bun pactenus / ¥YCcnoBWA BoipalMBaHua f E:.r;?o;f gra;i;ﬁ?; ﬁé,ﬁ“’* Egﬁ—iﬁ)eg?s? .?* gfﬁ'é?ﬁﬁggoi":
No of Plant species Conditions of cultivation | Munum. 7 |[CpenHeel] Makcum. / E‘,gﬁ?“red of | Sum of plant
Key Sites MIN Average A Sspecimens specimens
17 Kochia iranica nonme J with a water 2 36.0 80 30 121
16 Kochia iranica nonue § with a water 10 31.7 106 31 161
15 Kochia iranica nonme J with a water 12 59.6 115 30 290
Cpen. ! Aver.16-17 Kochia iranica nonue J with a water 8.0 42.1 100.3 30 191
14 Kochia iranica Dez nonuea { without a water a7 116.6 140 a 120
13 Kochia iranica bez nonuea / without a water 33 67.3 121 15 115
Cpen.{ Aver. 13-14  Kochia iranica Ges nonuea § without a water 65.0 91.49 1306 12 118
12 Climacoptera lanata nonue / with a water 4 145 30 19 19
11 Climacoptera lanata nonue { with a water 13 18.4 26 13 13
10 Climacoptera lanata nonue ! with a water 13 288 60 29 29
Cpea. { Aver.10-12 Climacoptera lanata nonume { with a water 10.0 20.6 38.7 20 20
9 Climacoptera lanata dea nonuea f without a water ] 24.4 43 18 18
8 Climacoptera lanata ©0ez nonuea / without a water 2 9.2 27 38 38
7 Climacoptera lanata &es nonuea / without a water 2 a5 22 66 66
Cpeanq. f Aver.7-9 Climacoptera lanata b6e3 nonuea { without a water 3.3 14.4 30.7 a1 41
43 Ceratoides papposa nonve { with a water 1 16.9 40 16 13
5 Ceratoides papposa nonue { with a water 4 10.7 17 14 14
4 Ceratoides papposa nonue { with a water 3 8.9 1% 17 17
Cpen. } Aver. 4-6 Ceratoides papposa nonue / with a water 27 12.2 240 15 156
3 Ceratoides papposa &es nonuea f without a water 1 4.4 9 43 17
2 Ceratoides papposa &ea nonuaa ! without a water 5 221 57 15 15
1 Ceratoides papposa ©Oe3 nonwea f without a water 12 293 T4 11 10
Cpen. / Aver. 1-3  Ceratoides papposa  6es nonuea ! without a water 6.0 186 46.7 23 24

N3mepenne

BBbICOTHI

U KOJIHUYCCTBA OSK3EMINIIAPOB paCTeHI/Iﬁ Ha Y4YacCTKaxX IIOCaaKH
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OJIHOJIETHUX TpaB MPOBOAMINCH B TPOEKPATHOH MOCIENOBATEIBHOCTH AJS KaXKAOr0 BHJA Ha
momany pasmepom 0.5x1 M> OTAENBHO IS TEPPUTOPHH C PA3HBIMU yCTOBHSIMH BHIPAIIHBAHAS
(c momuBoM U 0Oe3 Hero). Pe3ynbTaTel n3MepeHUi 17 y4acTKa OJHOJETHUX TpaB MPUBOJSATCS B
tabiuue 3. AHanu3 JaHHBIX IOKa3ad, yTo cpeaHsist BeicoTa Kochia iranica 6e3 monuBa (B
€CTeCTBEHHBIX ycnoBHUsaX) Obuta Beime (91.9 cm), yem Ha yuactke ¢ monuBoMm (42.1 cm).
AOcomoTHass MuHUManbHas (2 cM) W CcpenHss MuHUMAaibHas (8 cM) BBICOTBI, a TaK¥kKe
abcomoTHast MakcumanbHas (115 cm) u cpemusis makcumanbHast Bbicota (100.3 cM) mo Bcem
yuactkam i Kochia iranica Taxxe Obula MEHbILIE NIPHU MIOJIMBE, YEM B €CTECTBEHHBIX YCIOBUSX
(6e3 monuBa). Haubonpias ryctota cTostHusl pacteHuil Kochia iranica Takxke oTMedanach JUIst
KOHTPOJIBHBIX YUaCTKOB.

[TonoGHbIe ke pe3ynbTaThl XapakTepHbl U A nonykyctapHuka Ceratoides papposa. Ero
BBICOTA M TYCTOTa CTOSIHUSI PAacCTEHHH Tak)Ke ObUIa BBHINIE HA KOHTPOJBHBIX YYacCTKaX, 4YeM IPH
nosimBe (Tabi. 3).

W Tompko ans nerHe-oceHHero oxHoneTHuka Climacoptera lanata pe3ynbTaThl KOHTPOJIS
ObUIM Xy’)Ke, YeM pe3yibTaThl ¢ NoaMBOM (Tabi. 3). 3mech BbICOTA pacTeHU (cpenHsis,
MaKCcUMajbHas W MUHUMAajbHas) Obla BBINIE HA y4dacTkax c moiuBoMm (Tadum. 3). [Ipu stom,
HECMOTps Ha HU3Kylo BbicoTy Climacoptera lanata (Ta0in. 3), KOJINYECTBO €€ SK3EMILUIIPOB OBLIO
OoJbIIMM Ha KOHTPOJBHOM yuacTke (0e3 mommBa). Onnonernuk Climacoptera lanata mpu monmse
JaeT OONbIIYI0 KU3HEHHOCTh (4-5 0ajuioB) M BBICOTY PAacTEHHUH NPU MEHBIIEM KOJINYECTBE
AK3EMIUISIPOB 110 CPABHEHHUIO C KOHTpoJsieM (puc. 4, Tadi. 3).
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Puc. 4. CpaBHuTEIRHOE pacIpenesieHue CpeaHei, MaKCUMaabHOM U MHUHMMAIBLHON BBICOTHI PacCTCHUM B
KOHIIC BEreTallMOHHOTO Tepuona ans tpex BunoB (Kochia iranica, Climacoptera lanata, Ceratoides
papposa) tipu nionuBe u 6e3 Hero. Fig. 4. Comparative distribution of mean, maximum and minimum
altitude of plants in the autumn for three plant species (Kochia iranica, Climacoptera lanata, Ceratoides
papposa) a with water and without a water.

K coxxanenutio, mocagky KyCTapHUKOB Ha COJIOHYAKaxX 0OCOXILEro AHa ApajbCKOTO MOpS U3-
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3a MOTOJHBIX YCIIOBUHM 3MMHE-BeceHHe-JieTHero nepuoga 2003 r. uMenu XyJIUIyr0 BCXOXKECTb U
COXPaHHOCTh, 4Ye€M TMocaAku oaHoieTHux TpaB. [lozmuuit ceB 2003 roma (1-4 ampens)
OTIPENIeISIICS CHIIBHBIMH MOPO3aMH 3UMOM, KOTOPBIE CTOSUIM BIUIOTH 0 KOHIA ¢erpaist. Kpome
toro, BecHa 2003 roma B Ilpuapanve, kak u B EBpomeiickoii uyactu Poccum, Obuta oueHb
XOJIOJHOM, MO3IHEH U NoXIIuMBOM. Jlokau, kak u B BeceHHuM mnepuoj 2002 r., mpeBblIIagn
HOPMY B 3UMHHE U BECEHHHE Mecslbl B 2-6 pa3. (tabm. 1). Mexay TeMm, H3BECTHO, YTO
MPEBBILIEHUE JOIYCTUMOW HOPMBI BIaKHOCTH MOYBBI MHOT'OKPAaTHO CHUKAET BCXOXKECTh CEMSH
(OunumonoB, 1961). A mnockonbky cakcayn Haloxylon aphyllum sBAsieTCS TUMHYHBIM
MYCTBIHHBIM BHJIOM PAacTEHUS, aHOMAJIbHO BBICOKHE 3HAYEHHS CYMM aTMOC(EpPHBIX OCaIKOB 3a
2002 wm 2003 r. CymecTBEHHO CHHU3WIM BCXOXECTh W MPUKUBAEMOCTb pACTEHUH B
HEeOJIarOMpPUATHBIX YCIOBUSAX CUJIBHOTO 3aCOJICHUS MOYB (Tadu. 4, 5).

Tadauna 4. Bwicota m kommuecTBO 3k3eMInIipoB cakcayia (Haloxylon aphyllum) momyromoBoro
Bo3pacta oceHpio 2003 roma /st Tpex PAAOB JABYX YYAacTKOB (C MOJTMBOM W 0€3 IMONHBA) pa3MepaMu
350 x 10 M*. Table 4. Altitude and quantity of specimens Haloxylon aphyllum semi-annual age in autumn
of'a 2003 for three series of two sites (with a water and without a water) by the sizes 350 x 10 m2.

Mokazarenn/ W yuactka f CpenHee
Parameter No of Key Sites yuacTkon 2-41
4| 3 | 2 |Average 2-4 Sites

Haloxylon aphyllum ¢ nonuBoM / with a water (350 x 10 m2)

Boicora muH. { height MIN 2 3 3 2.7
Buicora cpen. f height Average 7.3 79 8 1.7

BucoTa makc. { height MAX 15 13 12 13.3
Kon-Bo akz. J Quantity of plants 19 18 12 49

Haloxylon aphyllum bea noauea / without a water (350 x 10 m2)

Buicota muH_{ height MIN 3 3 3 30
Buicorta cpen. f height Average 80 8.2 8.9 8.4
BoicoTa makc. } height MAX 13 14 16 14.3
Kon-Bo ak3. | Quantity of plants 43 42 il 126

Tadauna 5. XXuzaecmocobHocTh cakcayna Haloxylon aphyllum momyromoBoro Bo3pacra Ijist TpEX psIoB
JBYX y4acTKoB (C MONMBOM M 0e3 mosmBa) pasmepom 350x10 m> ocempio 2003 r. Table 5. Viability
Haloxylon aphyllum of semi-annual age for three series of two sites (with a water and without a water) by
the sizes 350 x 10 m” in the autumn of 2003.

N ywacrka / CpenHee
n;::::.il;&':b’ No of Key Sites yuacTkos 2-47
2 ] 3 | 4 Average 2-4 Sites

Haloxylon aphyllum ¢ nonueom | with a water (350 x 10 m2)

Kon-Bo aka_ f Quantity of plants 12 18 19 49
¥uewe ak3._ JAlive plants 6 11 12 29
Cyxme aka_f Dry plants 6 7 7 20

26 ¥XuBnix K3} 2% Alive plants 50 61 63 59

Haloxylon aphyllum bez nonuea ! without a water {350 x 10 m2)

Kon-Bo skz2. J Quantity of plants 41 42 43 126
XuBne akz_ fAlive plants i 5 6 18
Cyxme 2k3.f Dry plants 34 37 37 108

26 Xuenix 2k3.J 25 Alive plants 17 12 14 14

AHanu3 U3MEpeHU MOCaJloK KYyCTAPHUKOB Ha COJIOHYAKaX MO3BOJMI YCTaHOBUTH, YTO B LIEJIOM
st cakcayna Haloxylon aphyllum BbIcOTAa pacTeHUN W KOJIH-YECTBO SK3EMIUISIPOB B KOHIIE
BereTannonHoro nepuoaa 2003 roxa OblIa BbIIE HA KOHTPOJBHBIX Y4acT-Kax, T.€. HA ydacTKax
6e3 monuBa (Tabdin. 4). OgHAKO KHU3HECTIOCOO-HOCTH TmoyrogoBanoro Haloxylon aphyllum Gvina
BBIIIIE HA yYacTKax ¢ MoaMBOM (Tam. 5). Tak, Ha yuacTke BequunmHOH 350x10 M> mpu mommse
coxpaHuwioch 59% BBIpOCIINX PACTEHUN, B TO BpEeMsl KaK B €CTECTBEHHBIX YCIOBUAX (0e€3
NOJIMBA) HAa YYaCTKE TAaKOH K€ BEIMYMHBI M3 OOJBIIOrO KOJMYECTBA BBIPOCHIMX PACTEHHM
(126 5x3.) coxpanwnochk juiib 14%  (tabn. 5). Takas ke curyauus xapakTepHa U IS
MOJCYCTOB HA MEHBIIMX IUTOmaakax 50x10 M, rie NpH MONMBE COXPAHHOCTh MONOMIBIX
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pactenuii gocruraet 46%, B TO BpeMs Kak B KOHTPOJIE - TOJIBKO 9% .

B mpomecce paboT ObUTO YCTAaHOBJIEHO, YTO IMEPBHIN TMOJIHMB BO BPEeMsl IMOCAJIKHA YTHETAOIIE
JIeHCTBYeT Ha mpopacTaHue ceMmsiH cakcayna Haloxylon aphyllum B COJOHYaKOBBIX MOYBAX
FOxHoro I[Ipuapanesi. B KOHTpOJIBHOM ydacTKe TMOsBIseTCs B 2.5-3 pa3a Oosblee KOJTHMYECTBO
BcxonoB Haloxylon aphyllum. Onnako, MOTOM, B NEpUOJl 3HOMHOIO JieTa MOJHUB 3aCOJCHHOMN
BOJIOM CTIOCOOCTBYET COXpaHEHHIO B 4-5 pa3 OoJbleit 10U PACTEHHI OT MOSBUBIIIUXCSI.

PesynbraThl onbITOB MOKa3zanu, urto Ceratoides papposa He TpUroneH Uid GOpPMHUPOBAHUS
YCTOHYMBOTO PACTUTEIHHOTO IOKPOBA HA COJIOHYAKAX, T.K. TOJIHOCTBIO OTCYTCTBOBAlla €ro
BCXOXKECTh U MpukuBaeMocTb. /g npopacranus Ceratoides papposa HeoOxoaum Oosiee JTerkuit
cyocTpar (MECOK WIIM JIETKUH CYTJIMHOK) XOTsI Obl ¢ moBepXHOCTH. OIHAKO, HA OCTATOYHBIX
OTaKbIpeHHBIX conoHuakax FOxHoro Ilpuapainbss oH BeTpeyaeTcss HE TakK YK 4acTo, MOCKOJBKY
oOcoximasi 9acTh ApallbCKOTO MOPS HEJIABHO BBIILIA M3-TT0J BIMSHUS MOPCKHX BOJ M OOJbIIEH
YacThIO CIOKEHA TTTMHUCTBIMU rpyHTaMu. [loatomy coobiiectBa Ceratoides papposa umeer B
HOxnom Ipuapanse kpaitae nmokaipHOe pactpoctpanenue (Novikova et all., 1998; 2001).

Pe3ynbraThl HaOMOAeHUN MTOKa3aiM, yTo B ycaoBusax KOxHoro [Ipuapanes Matemarndeckoe
pacripesielieHue BBICOTHI PAacCTEHUH MOJYTOJOBOTO BO3pacTa HE 3aBHCUT OT CHCTEMATHYECKON
NPUHAAISKHOCTH BHJIA, OT €ro XHU3HEHHOW (opMbl (KYCTApHUKU WIM OJHOJETHUE TPABbI), OT
XapakTepa MmoyB (COJOHYAKH WM CcI1a003acOJICHHBIC) U OT YCIIOBHH BBIPALIMBAHUSA (C TIOJIHBOM
win 0e3 mnonuBa). BpicoTa 53K3eMIUIIPOB pPAacCTeHUH OMUCHIBACTCS MOJIMHOMHAIBHBIM
pacrpesielieHueM [IeCTOro MOpsiiKa ¢ O4eHb BHICOKMMHU Kod(hdunmentamu koppemsauuu (0.98-1)
(akTHUECKUX JaHHBIX U 3HAYCHUN (QYHKIIHH.

BBIBOIBI

e AHanu3 CpelHUX MHOTOJIETHUX METEOPOJIOrHUYECKHX XapaKTepUCTUK MOKa3all, YTO MEePUOJL 10
pasButus Apanbckoro kpusuca (1918-1971) u nepuon pazsutus Apanbckoro kpusuca (1971-
1990) umerot cinabbie TOAOBBIC U CE30HHBIC PA3JIMUMs BIAKHOCTH U TEMIIEPATypPhl BO3AyXa, a
TakK )€ CyMM aTMOC(EpPHBIX OCaIKOB.

e 3a Bechb MEpPHOJ HHCTPYMEHTAIbHBIX HabmogeHuit (1937-2002 rr.) nmns MeTeoOCTaHIUH
Uumbaii BeisiBiieH 3HauuMbiil TpeHn (0.99-0.95%) B yBenuuenun cymMm rofoBbix (1=0.36),
BeceHHMX (1=0.3) u ocennux (r=0.22) ocaakos.

e (CMEHBl IUMHAMUYECHX TEHJEHIUI CE30HHOTO M T'OJOBOIO MHOTOJIETHETO PpacCIpeneIeHUs
aTMOC(epHBIX OCaJKOB B pa3M4YHbIe TMEPHUOJAbl BpPEMEHU BBISBIIM JBa Iepuoja:
noBbiieHHOTO (1962-2002) u noHmxkennoro (1937-1961) Beimagenust atMmocepHBIX 0CaJKOB
st FOxuoro [Ipuapanbsi.

e VYCTaHOBIEHO, 4YTO OT BCEX UCCIEAYEeMbIX IMEPHOJOB C Hayala HHCTPYMEHTAIbHBIX
Habmonenuii, 2002-2003 roapl CHIBHO OTJIMYAIOTCS YBEIMYEHHEM CYMM aTMOC(HEpHBIX
0CcaaKoB. 3HAYUTENBHO (B 2 - 10 pa3) MOBBIIIEHO MECSYHOE KOJMYECTBO OCAJIKOB B BECCHHHI
Y JICTHUM NIEPUOBI.

e AHanu3 IMHAMUKU coJjiel B MoYyBax oOcoxiied yacTu ApajabCKOro MOps MOKas3all, YTo MpH
MOJIUBE JIa)K€ 3aCOJCHHBIMU BOJAaMH IPOUCXOJUT PACCOJNICHHE KaK COJOHYAKOB, TaK M
cmabo3aconieHHBIX MOYB. CTPyKTypa cojeBoro npoduis (CoieBol pUCyHOK) MIPH ITOM CJIa0bo
MU3MEHSETCA.

e B ecTecTBEHHBIX YCIOBHUSIX B TOABI C OOJBIIUM KOJTUYECTBOM 3UMHE-BECEHHE-JIETHUX OCA/IKOB
IIPOUCXOJUT CHJIBHOE PacCcOJ€HHE aBTOMOP(HBIX COJOHYAKOB B INEPBOM METPOBOM CIIOE
nouBbl. Hanbomnpiee pacconenne ucnbIThiBatoT Bepxaue 30 cMm mouBsl. [Ipu 3TOM cTpyKTypa
COJIEBOTO MPOQUIISI COBEPILIEHHO HE U3MEHSAETCS.

e B T0 xe BpeMmsi ciiab03acoj€HHBIE TMOYBBI MPHU YBEIMUYEHHBIX KOJIWYECTBaX aTMOC(hEepHBIX
0CaJIKOB (B €CTECTBEHHBIX YCIOBHUSX) Hapsly C HEKOTOPHIM CHIDKEHHEM 3acOJICHUS B
MEPBOM METPOBOM CJIO€, HAOOOPOT TIOBBIIIAIOT COJIECOJCPKAHNE BEPXHHUX TOPH30HTOB.
Takue pa3nuuus B IUHAMUKE COJIEW Ha COJOHYAaKax MU €1a003aCONIEHHBIX MOYBAX LIETHKOM
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CBSI3aHBI C PYHKIIMOHUPOBAHUEM PACTUTEILHOCTH.

e Pesynprarel HaOMIOAEHUH TMOKa3adH, 4To B ycnoBusax HOxkHoro Ilpuapanes matemaTudeckoe
pacripesielieHue BBICOTHI PACTEHHUH MOJYyroI0BOrO BO3pAcTa HE 3aBUCHT OT CUCTEMATHUECKOM
MIPUHAJJICKHOCTH BUAA, OT €ro KU3HEHHOH (OpMbI (KyCTapHUKH WM OJHOJETHHE TPABbl), OT
XapakTepa Mo4B (COJOHYAKH UM ¢1a003aCOICHHBIC) U OT YCIOBHM BhIpAIIMBAaHUS (C TIOJIMBOM
i 0Oe3 monuBa). BbicoTa »K3eMIUIIPOB pacTeHH OMUCHIBAETCA MMOJIMHOMHAIBLHBIM
pacripesielIeHueM IIeCTOro MopsiaKa C O4eHb BHICOKMMHU Kod(duuuentamu koppemnsauuu (0.98-
1) pakTHyeckux AaHHBIX U 3HAYCHUU (DYHKITUH.

e B ycnoBusx aHOMaJdbHO BBICOKMX 3HAUEHUN aTMOC(HEPHBIX OCATKOB Ha CJ1a003aCOJIECHHBIX
noyBax lOxnoro Ilpuapanes Hambonee ONArONMPUATHBIMH MOXXHO CUUTATh €CTECTBEHHBIC
yciaoBusi (0e3 TOJMBA) BBIpANMBAHMs OJHOJETHUKA Kochia iranica M TIONMyKyCTapHUKa
Ceratoides papposa. B To BpeMs Kak A BelpamuBaHus ogHosietHuka Climacoptera lanata
MTOJIMB MOKHO CUUTATh 3PHEKTHUBHBIM.

o Jlns BeIpammBanus cakcayna Haloxylon aphyllum na conoHdakax o6coxiiero qHa AaiabCKoro
MOpsl TIOJIMB 3aCOJICHHOW BOJOM MOXKHO MpHU3HATH APQPEKTHUBHBIM, T.K. OH IIO3BOJISIET
COXpaHUTh OOJIBIIMIA TPOIEHT pacTeHUH u3 mpopocmux (B 4-5 pa3) Mo CpaBHEHUIO C
€CTECTBEHHBIMH yCIIOBHSMH.
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THE EFFECT OF CLIMATE CHANGING AND WATERING UPON THE VEGETATION
COVER FORMATION IN EXPERIMENT SITES WITHIN THE DRIED
BOTTOM OF THE ARAL SEA

J.V. Kouzmina', S.Y. Trechkin®, N.K. Mamutov’

"Water Problems Institute Russian Academy of Sciences
19991 Moscow, ul. Gubkina, 3
*Institute of Bioecology Karakalpak Branch Uzbek Academy of Sciences
742000 Nukus, Berdaha str., 41

Our study aimed at cultivating the halophytes on the dried bottom of the Aral Sea started in 2003 and
coincided with the period that cannot be considered as typical in terms of annual precipitation in the Pre-
Aral region. In 2002 the sum of annual precipitation was doubled as compared to that within 1937-1965,
i.e. before the intensive human intervention into the given area (Table 1). As seen from the Table 1, the
monthly atmospheric precipitation became especially high in the summer. In June 2002 it revealed a 10-
multiple increase in comparison with the 1965-2002 period; in 2003 the sum of monthly atmospheric
precipitation increased by 6 times. The same situation was also observed in April-May and June-August
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2002-2003, but the precipitation increase wasn’t considerable averaging 1.5 to 4.

It is common knowledge, that the precipitation plays a leading role in the dynamics of the soil and
vegetation cover. Since the climagrams for the 1990s revealed no significant differences in the human-
transformed periods so it was decided to evaluate linear trends in the precipitation dynamics of several
years for different periods of time. The data of Chimbay meteorological station (Table 2) were analyzed to
show the dynamics of atmospheric precipitation sums for several years and those for different seasonal
periods in time.

Based upon a comprehensive analysis of data concerning the precipitation amount in Chimbay it
seemed reasonable to distinguish considerable (reliable) trends only for the periods 1937-1990 and 1937-
2002 (Table 2). The annual atmospheric precipitations showed an increase (r=0.35-0.36) as well as in
spring and autumn (r=0.28-0.3). In the period of natural climatic processes (1937-1961) the amount of
atmospheric precipitations was significantly decreased in winter (r=0.34). In the other periods the data
were found to be not mathematically valuable due to low coefficients of correlation and a very short
period of time.

However, the change in dynamic tendencies made it possible to identify the periods of increasing and
decreasing the amount of atmospheric precipitations in the dynamics for several years (Table 2, Fig.1).
Thus, as a result of experimental observations in Chimbay meteorological station one should distinguish
two periods: the period of decreasing the sums of precipitation from 1937 to 1961 and the period of their
increasing since 1962 to the present time (Table 2, Fig 1). It is worthy of note that the period of low
precipitation (1937-1961) is characterized by a tendency towards decreasing the sums of annual
precipitation (r=0.3) and those taken place in spring (r=0.22), in autumn (r=0.24) and in winter (r=0.34).
In the period of increasing the precipitation (1962-2002) the sum of summer, spring and annual
precipitation became somewhat increased (Table 2). Within the short period of intensive stage in the Aral
crisis development (1980-2002) there was no trend in the sum of annual and spring precipitation, and was
increasing the sum of atmospheric precipitations in summer and autumn and in decreasing the winter
precipitation.

7 soil profiles were analyzed to study the soils under shrub plantations on the dried bottom of the Aral
Sea. They are mainly represented by heavy-loamy saline residual takyr-like solonchaks on sandy marine
sediments (weighted mean of salinization - 1.34-1.78% in dry residue), the salinization is of chloride-
sulfate (anions) and carbonate-sodium (cations) type. (Fig.2a). In 2003 it was extremely wet in
Karakalpakia, the last “spring” storm rain was in the mid-June and the first autumn rains started already on
5 September. By this reason, the watering of test sites was applied twice: during the planting in the
beginning of April and on 6 August 2003. The saline water was used for watering (2.12-2.26%) of
chloride-sulfate sodium-carbonate salinization type.

The soils on sites under annual grass species (“Aral” collective farm) are represented by weakly
developed slightly-loamy takyr-like ones on sandy marine sediments (Fig. 3a); they are weakly saline at
the surface (0.35%) and moderately saline at a depth of 3 m (0.78%), being characterized by carbonate-
sodium type of salinization. For their studying 5 soil profiles were analyzed.

At the territory of the “Aral” collective farm (Muinak district) apart from two annual salt-tolerant
species (Kochia iranica and Climacoptera lanata) the dwarf shrub Ceratoides papposa have been planted,
and the results obtained on the site under annual grasses were estimated for three plant species.One should
indicate that the results obtained on weakly saline soils in the “Aral” collective farm were found to be
better than those received on strongly saline solonchaks in the dried bottom of the Aral Sea. Kochia
iranica was the most suitable for these conditions showing a good germinating power, abundance and
height (Table 3). Because of weather conditions in the winter-spring-summer period the shrubs planted on
solonchaks in the dried bottom of the Aral Sea showed a worse germination rate as compared to annual
grass species.

Conclusions

A comprehensive analysis of average meteorological characteristics for several years showed that the
period before the development of Aral crisis (1918-1971) and the period of its intensive development
(1971-1990) reveal a weakly expressed annual and seasonal difference in moisture and air temperature as
well as in the sums of precipitation.

A significant trend (0.99-0.95%) towards increasing the sums of annual (r=0.36), spring (r=0.3) and
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autumn (r=0.22) precipitation has been identified for the period of observations in Chimbay
meteorological station (1937-2002).

Changes in dynamic tendencies to the seasonal and annual distribution of atmospheric precipitations
within the different periods of time made it possible to distinguish two periods: increasing (1962-2002)
and decreasing (1937-1961) precipitation in the Southern Pre-Aral region.

It is worthy of note that 2002 and 2003 were found to be anomalous years in terms of increasing the
precipitation. The monthly amount of atmospheric precipitations showed an essential increase (by 2-10
times) in the spring and summer periods.

Based upon the analysis aimed at studying the dynamics of salts in soils on the dried bottom of the
Aral Sea it may be safely concluded that even the saline watering leads to desalination both of solonchaks
and of weakly saline soils. The salt profile form (salt pattern) is slightly changed.

Under natural conditions in the years characterized by a higher amount of winter-spring-summer
precipitation the automorphic solonchaks are mainly dissolved within the 1m layer, it being known that
the upper soil portion (0- 30cm) is subject to dissolution to a considerable extent. Moreover, the salt
profile form doesn’t utterly change.

At the same time, due to the increased amount of atmospheric precipitation in weakly saline soils
under natural conditions the salinization is somewhat decreased within the 1m layer but, on the contrary,
the salts are accumulated in upper horizons. Such differences in the dynamics of salts between solonchaks
and weakly saline soils may be explained by functioning of the vegetation.

Polynomial distribution of the sixths order permits to show how are distributed the half-yearly aged
plants in their height independently on plant species and conditions for their cultivation.

Under conditions of anomalous higher precipitation the annual Kochia iranica and dwarf shrub
Ceratoides papposa were found to be the most suitable for growing on weakly saline soils without
watering, whereas the watering is required for annual Climacoptera lanata.

The saline watering is believed to be efficient for cultivating Haloxylon aphyllum on solonchaks in the
dried bottom of the Aral Sea. The plants remain valid in a higher percentage (by 4-5 times) as compared to
natural conditions (without watering). However, the watering technique must be quite another (in a
distance from beds for planting).
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