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COJEP)KAHUE MUKPOJ3JIEMEHTOB B IOUBE COH-KYJIbCKOM JOJTUHBI
N UX 9KOJOI'MYECKHE OCOBEHHOCTH

A.U. Tynkamaposa, JK.Bb. [axwvinvikosa, b.111. bexkmypeanosa

M3y4eHbl BbICOKOTOPHO-AOMUHHbIE, TEMHO-KALUTAHOBWUAHbIE MOYBbI, KOTOPbIE BCTPEYAIOTCH B BbICOKMX MEXIOPHbIX
BnaguHax CoH-Kyns Ha BbicoTe Bbiwe 3016 M Hag ypoHem Mopsi. OHU hOpMUPYHOTCS NoA TUMNYaKoBOW CTENbIO, rae
BbinagaeT 400-500 MM 0cagKoB C MX NETHUM MakcMyMmoM. Beicokue BnaguHel (CoH-Kynb, CyntaH-Capebl, Kaparo-
maH-Bonrapt, OpTo-CbipT, Apna) HaxoasTcs Ha BbicoTe oT 2800 go 3000 (3200) M. BblcOKOropHO-AOMNMHHbIE, TEMHO-
KaluTaHOBWAHbIE, CybanbnuiicKne NoYvBbl PacnpoCTpaHeHbl B BbICOKO MPUNOAHATON YacTun BHyTpeHHero TaHb-LUaHa —
CoH-Kyne, CyntaH-Capbl, KaparomaHe Ha BbicoTe 3000 M 1 Bbilwe. [Joka3aHo, YTO Ha BbICOKOTOPHO-TEMHO-KaLUTaHo-
BMAHbIX NOYBAX PaCTEHUSMM XOPOLLO YCBanUBAOTCSA Pa3NUYHbIE MUKPOINIEMEHTHI.

Knoyeable crioea: NOYBOBEAEHWE; MUWKPO3NieMeHTbI; TYMYC; NpOoAYKTUBHAA Brara, cepos3em; onycTbiHMBaHUe; ecTe-
CTBEHHbI€ pecypCbl; Haa3eMHas 6uomacca; CKMoHbl U 3KCNO3NLNK.

COH-KO6J1 OPOOHYHYH KEP KbIPTHIIIBIHAA MUKPOSJEMEHTTEPIUH
KAMTBLJIbINBI )KAHA AJTAPABIH OKOJIOT UAJIBIK ©3TOUYOJYKTOPY

9. Tynkamapoea, JK.b. [Imaxwvinvikoea, b.111. bexkmypzanosa

Byn makanaga neHus geHraanvHeH 3016 meTpaeH xoropy GuinkTukTe xawrawkaH CoH-Ken epeeHyHyH 6uiink Toonop
opTocyHAarbl ongyHaapbiHAa Ke3felkeH OMAMK TOOoMNyy epeeHAyH KOUKYN-KYPOH CbiMarn ep KblpTbilbl U3UNaeere
anblHabl. KblpTbiw GeTerenyy Tanaanapga KanbinTaHaTt, an xepae xa mesrunuHae makcvumangyy 400-500 mm xa-
aH-yayblH xaant. bunnk Toonyy onayHaap (Con-Ken, Cyntan-Capsl, Kaparoman-Bonrapt, Opto-ChipT, Apna) aenus
neHraanuHeH 2800 metpaeH 3000 (3200) meTpre YelnHKM BUANKTUKTE xaurawkaH. Nykn TaHb-LWangeiH 3000 meTp
XaHa angaH xoropy bunnk Toonyy GenyryHae - CoH-Ken, Cyntan-Capbl, KaparomaH epeeHAepyHAe KOYKYyN KypeH
cbiMan aHa cybanbn KbIpThIlbl KEHMPY TaparaH. Buink Toomnyy Kkapa KypeH ep KbipTbilblHAArbl ap TYPAYY MUKpO-
3NEMEHTTEPAMN 6CYMAOYKTOP XaKLbl CUHMPE TypraHabirbl 4ANUNOEHTEH.

TyliyHOyy ce3dep: Tonypak TaaHyy; MUKPOINEMEHTTED; YNPWHAW; XKEMULLTYY HbIMAYYNyK; 603 Tonypak; Yernre ainaHyy;
Taburbln pecypcTap; xep ycTyHaery 6uomacca; xaHtaimanap xaHa akcrnoavuusnap.

THE CONTENT OF TRACE ELEMENTS IN THE SOIL
OF THE SON-KUL VALLEY AND THEIR ECOLOGICAL CHARACTERISTICS

E.I. Tunkatarova, Zh.B. Dzhakshylykova, B.Sh. Bekturganova

High-mountain valley, dark chestnut soils are found in high intermountain depressions: Son-Kulya at a height of 3016 m
above sea level. They are formed under tipchak steppe, where rainfall is 400-500 mm with its summer maximum. High
hollows (Son-Kul, Sultan-Sary, Karagoman-Bolgart, Orto-Syrt, Arpa) are located at an altitude of 2800 to 3000 (3200)
m. High-mountain - valley, dark - chestnut, subalpine soils are spread in high elevated part of the Inner Tien Shan - Son-
Kul, Sultan-Sary, Karagoman at an altitude of 3000 m and higher. The results of this work show that, on high-mountain
dark chestnut soils, plants are well assimilated by the studied trace elements.

Keywords: soil science: trace elements; humus; productive moisture; gray soil; desertification; natural resources;
aboveground biomass; slopes and exposures.
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Beenenne. Con-Kynbckast Bmaguna, BKiIrodaromas 93 Thic. Ta €CTECTBEHHOM pacTUTEIBLHOCTH, U 03€PO
Con-Kyib, mmomapto 27,3 ThIC. ra, MPEeACTaBIsAET cOO0I eMHBIN ecTeCTBEHHBIN KoMITIekc [1].

Bonee 70 % tepputopun BayTtpennero Tsap-11ans 3aHsaTO TopHBIMEU XpeOTamu, a 30 % npuxoauTcs Ha
BbICOKOTOpHBIE BriaauHbl (CoH-Kyinb) 1 OMUHEI co criiakeHHBIM peibedom. [1ouBbr paBanHHOI yactu CoH-
Kynst umeroT uepThl CTEITHOTO U JTyTOBOTO TPOIIECCOB MouBooOpa3oBanus. [lo omucanusam A.M. MamsiToBa
(1964 r.) u 1p., OHU HE AOJKHBI OBITh OTHECEHBI K KaIllITAHOBUIHBIM WJIN JIyTOBO-CTEIIHBIM IIOYBaM. DTH M10Y-
BBI, CKOPEE BCETO, TIEPEKUBAIOT IIEPEXOIHYIO CTAJIMIO OT KAIITAHOBBIX K YePHO3EMOBUIHBIM. B 3T0i CBA3M 110
BBISICHEHHUSI T€HEe3UCa 3TUX MOYB MBI IIpEeiaraéM Ha3bIBaTh UX BBICOKOIOPHO-JOJIMHHBIMU TE€MHO-KAIITaHO-
BHJIHBIMU CYyOaJIbITMACKUMHU.

ABTOpamu OBLTO TPOBEACHO H3yYCHHE OMOIIOTHUSCKOTO KPYroBOPOTa B IMOYBaX U pacTeHMsX B CoH-
Kynbckoli BrajivHe MHKpPOAJIEMEHTOB MM, KOOallbTa, MOJIHOACHA, IMHKA U T. 1. OCOOCHHO IUPOKOE pac-
MIPOCTPAHEHHUE MOTYUYMIIN TeMHO-KamTaHoBble 1Mo4YBbl. [1ouBbl CoH-Kynbckoil BajnHbl SBISIOTCSA CYIJIMHU-
CTBIMHU, MOJICTHIIAEMBIEC Ha TITyOnHEe 55—88 cM KaMEHHCTO-TaJIeYHUKOBBIMH OTIIOKEHHSIMH [2].

BriepBbie n3yueHbl MUKPOUIEMEHTHI U 3KOJIOr0-OMOT€OXMMHUYECKUE acleKThl CTEMHBIX COOOIIECTB ce-
BepHoro Con-Kynsa. B Con-KynbckoM NOYBEHHOM OKpyre NpelncTaBlIeHbl pa3Hble 30HBI 104B. IIpoBeneH
OMOreOXMMHMYECKUN aHaJU3 PacCTeHUH U MOYB CTEMHBIX PACTUTENBHBIX COOOLIECTB ceBepHOM 30HBI COH-
Kyinbckoli BnasiuHbl.

[TouBbI paiioHA HCCIIEIOBAHUS JOBOJIBHO Pa3HOOOpa3HBI. TeMHO-KAaIITaHOBUIHBIC IIOYBBI ITUPOKO pac-
npoctpanens! B CoH-Kynbckoil BmaauHe Ha CTEMHBIX JaHAmadrax. B ropax u mpearopHeIx 30HaX MHOTO
KPYIHBIX JIMIIAHHUKOB, a HA paBHUHAX OHU OYeHb MeJkue. JIMIIaiHuKN cCHuTaroTCd OMOMHIMKATOPOM. bosb-
0¢ KOJIMYECTBO JIMIIAHHUKOB Ha TEMHO-KAIITAHOBUIHBIX MIOYBAX CIIOCOOCTBYET XOPOIIEMY YBIAKHEHHUIO,
9TO ITOMOTaeT POPMHUPOBAHHIO MBIIIHOW THITIAKOBOM CTEITH.

AxagemukoM A.M. MaMBITOBBIM OBLITO JTOKa3aHO, 4TO BO BraauHe 03. CoH-Kynb Ha BeicoTe 3045 M Haj
YpOBHEM MOps Ha HaJANoMMeHHO! Teppace peka Ak-Taru (mpaBoOepekbe) Ha POBHOM MECTE IO TUITUAKOBOM
CTEMbIO (POPMUPYIOTCSI TEMHO-KAIITAHOBBIC MOYBBI. 3/1€Ch BCTPEYAIOTCS JTFOTHKH, OCOKH, OIyBaHYHKH, 10~
JbIHB 3eneHast u Ap. [lokpeiTue cromHoe. B Hacrosiiee BpeMsi pacTUTENbHBIN TOKpoB cpeanuid. Maer no-
CTEIeHHAs JIerpaialus mouB.

Ha paBHHHHBIX y4acTKax BHICOKUX BIaauH CoH-KyIIbCKOTO MOYBEHHOTO OKpYTa, IIe (POPMUPYIOTCS XO-
poIIIo 3a/lepHOBaHHbIC CyOaIbIIMACKNAE CTEIHBIC MMOYBBI, SBICHHUS dPO3UU BhIpakeHbI ciabee [2]. CrenmHble
ITOYBEI — YEPHO3EMBI — XapaKTePH3YIOTCsl HANOOIBIINM KOJIHYecTBaM rymMyca. KopHU OONBIIMHCTBA CTEITHBIX
PacTeHUH MPOHUKAIOT B IMOYBY Ha ITyOMHY OOIbIIIe OJHOTO METPA, a BCS KOPHEBAst Macca B CTEIAX COCTABIIS-
et 10 80-90 % ot Bceit puromaccsl [3].

CyOanbnuiicKue TOPHOCTEITHBIE TTOYBEI, Ha KOTOPBIX (POPMHUPYIOTCS CTEITHBIE COOOIIESCTBA pABHHHOW YacTH
Con-Kysbckoii BaJuHbI, B TOM YUCIIE U pa3HOTPaBHO-3/1aKoBas accolranus popmanunu Festuca valesiaca, nme-
FOT CIIeTyIOIIHe arpOXUMHYECKHE TIoKa3arenu (B cpemareM i ropusonTa 0—40 cm): pH — 6,8; rymyc — 4,42 %;
o6mmii azor — 0,40 %; PO, — 5,06 Mr/100 r moussr; K,O — 8,26 mr/100 r noussr. Cybanbrnuiickue ropHoCTeN-
Hble T0uBBl COH-KyNBCKOTO CTAIlMOHApa MO CPaBHEHHUIO ¢ MmouBaMu AK-CalCKHUX CBIPTOB, Ooiee o0ecredeHb
TYMYCOM M OCHOBHBIMH MHHEPAJIbHBIMHU JI€MEHTaMH. TeMHO-KallITaHOBUIHBIE MOYBHI BcTpeyarorcs B CoH-
Kynbckoit Bnagumne Ha BbicoTe Bhimie 3016 M Hax yp. M. OHM BecbMa Ooratsl ryMmycoM [4].

Hna Con-Kynbckol BnajinHbl ¥ BHYTPEHHUX CKJIOHOB OKPYXKAaIOMIMX UX XpeOTOB XapaKTEpHbI MOYBEH-
HO-pPacTUTENIbHBIC COOOIIECTBA JIBYX BBICOTHBIX IMOSCOB — CyOANbIMICKOTO M anbnuiickoro. Crenu u cyo-
anprmiickue myra CoH-Kynbckoll BaguHbl 0COOCHHO KPacOYHBI B HIOHE—HIoONe. TpaBocToil cremu (popMu-
pytort: Festuca valesiaca, Stipa kirghisorum, Helictotrichon desertorum, Potentilla evestita, Leontopodium
ochroleucum, Oxytropis globiflora n npyrue pacrenns. CTeU MOKPBIBAIOT MSITKAM KOBPOM pPaBHHHHO-
BCXOJIMJICHHBIE TIPOCTPAHCTBA, CKJIOHBI TOp M SBISIFOTCS JaHMmAa@THBIMH. [[OMHMO THITYaKOBBIX, 37€Ch
BCTpEYaroTCs OBCEIOBbIE cTeny U3 oBcena TaH-manckoro. [TocrosHHble BUbL: OBcsiHMLA KpblioBa, MSTIHMK
JIuTBMHOBA, TOHKOHOT, CKa0MO03a aJbIIUHCKas, pa3HbIe BUJIBI POJOB acTparaja U OCTPOJIOIKH.
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Jlns CTENHBIX TOYB XapaKTEPHBI: TEMHO-CEpasi OKPACKa, BHINIEIOYEHHOCTh, BCKUIAHUE Ha ITyOuUHE HE
MeHee 50 cM, BbICOKasi BOAOIPOYHOCTh arperaroB, a TakkKe XOpolllee CTPYKTYpHOe cocTosHue. M3MeHeHue
I€0IKOJIOTUYECKOTO COCTOSHUS ITOUBBI BEIPAXkKAETCsl, IPEIKIE BCETO, B PE3KOM U3MEHEHUU CTPYKTYpPBbI [I0UBEH-
HO-PAaCTUTENILHOIO NMOKpPOBa. Pe3ynbTarbl M3y4deHHUs COAEpIKaHUs BaKHEHIIMX MHKPODJIEMEHTOB B IOYBAX
U paCTEHMAX ITOMOTYT NMPABWIBHO MPUMEHSATh MUKPOYA0OpEeHNSI.

MarepuaJjibl 1 MeTobI. /11 uccienoBaHus BEICOKOTOPHO-JOIMHHBIX TEMHO-KAIITAHOBUIHBIX, a TAKKe
BBICOKOTOPHO-KAIITAHOBBIX TOYB M PACTCHUI OBUIN MCHONB30BAHBI METOABI CHEKTPAIBHOTO aHadn3a. beito
YCTaHOBJICHO HamboJee BBICOKOE COMCpKaHUEe MHUKPODICMEHTOB B MOYBAaX M PACTHTEIBHBIX COOOIMIECTBAX.
KonrnenTparus Meau, KobanpTa, MOIHOACHA U IMHKA B PA3HBIX YACTIX PACTCHUI M3MEHSIETCS B 3aBUCHMOCTH
OT HapacTaHUs COIEPKAHMS dTUX MUKPODJICMEHTOB B ITOYBE. B I1eIoM pacTeHHs JIETKO IMOTIOMAT (OPMBI
MUKPOJIEMEHTOB, PACTBOPEHHBIE B [IOUBEHHBIX PACTBOPAX, KAK MOHHBIE, TaK U XeJIaThbl U KOMIUIEKCHI [5]. AB-
TOPBI MPOBOIWIN OHOTCOXUMHUYECCKOE H3YUCHHE COICP KaHUI MUKPOAIIEMEHTOB B Helictotrichon desertorum
(oBcer MyCTHIHHBIN) B MouBax Ha yuacTke Ne 5 ypounmia Keuaa (pucyHok 1).

Ha pucynke 2 moka3aHo cojiepKaHue MUKPOJIEMEHTOB B Festuca valesiaca (OBcsiHULIA Baje3uiickas)
B rouBax Ha y4yactke Ne 2 ypounmia Ax-Tarr.

Ha pucynke 3 noka3aHo coziepskaHue MUKpPOIJIIEMEHTOB B Artemisia viridis (IIOJIbIHb 3€J€Hasl) B [10YBaX
Ha yuyacTtke Ne 3 Kopron-baii-bynak.

Bbuin ycTaHOBIIEHBI BeCbMa BBICOKME MOKA3aTENIM B TIOYBAX U B PACTEHUSAX MUKPOAIIEMEHTOB MEJH, KO-
Oanpra, MONMMOCHA M IIMHKA B TIOUBE Ha yyacTke Ne 5 ypounte Ksutaa, Ne 2 ypounmie Ax-Tami, Ne 3 Kopros-
Baii-bynak, a oTHOCHTENIbHO HU3KHE MOKa3arenu — Ha yyactke Ne 7 Muke-Bynax, Ne 9 ypounmie [xaman-2Du-
ku, Ne 14 V36ek, Ne 12 Kapa-Kwis.

PesynbraTsl HccieoBaHUi MOKa3alid, YTO Ha BHICOKOTOPHO-TEMHO-KAIITAHOBUIHBIX I10YBaX PacTeHUS-
MH XOPOIIIO YCBaUBAIOTCS BCE N3YyUCHHBIC MUKPOIIEMEHTHI (PUCYHKH 4—0).

ConeprkaHue U3y4eHHbIX MUKPOIJIEMEHTOB B MOYBax CTeNHbIX coolmiectB CoH-Kyns 1oBoJIbHO Hepas-
HOMEPHO: coziepkanre Meau koseonercs ot 30 10 40 Mr/Kr; cpeliHee KOTM4ecTBO koOaIbTa B MOYBaxX paiioHa
HCCIICIOBAHMS — B MpeeNiax oT 5 10 7 MI/KT; cpelHee conepkanue MonubdaeHa — 1,2 MI/Kr; cpeiHee KoJu-
gyecTBO IUHKA — 40 MI/KT, ipeaen — oT 40 10 90 MI/KT B TEMHO-KAIITAHOBUAHBIX M TOPHBIX JIYTOBO-CTEITHBIX
CyOaJIbITUICKUX MOYBAX.

CpenHee comepkaHue Mea B KamraHoBoi nouse 1,5%10-3 B TumuakoBoii cren CoH-Kynbckoit Baau-
HBI — 35 MI/KT.

ConeprkaHue BaJIOBOIO MOJHMOICHA B MOYBAX 3aBUCUT OT YCIOBHH NMOYBOOOPA30BAHUSI U OCOOCHHO OT
HAJIMYMsl 3TOTO BIIEMEHTa B FOPHBIX Mopojax. Kucnele ropasie mopojsl coepkar MOIuOIeHa MEHbILE, YeM
OCHOBHBIC. B ouBax OH TECHO CBSA3aH C IHAPATAMHU MOJTYTOPHBIX OKHUCIOB. DTH (POPMBI €TO TPYAHOAOCTYITHBI
pacrermsM. [1oABIKHOCTh U paCTBOPHUMOCTD MOJNHOICHA C YBEIHMUCHUEM KoimdecTBa (Gochopa U KalbIHs
B [OUBax M ¢ nossimeHueM pH Bo3pacTtatot [6].

OrpoMHas poJib B BBIHOCE MHUKPO?JIEMEHTOB M3 IOYBHI NPUHAIJIEKUT JOMHUHAHTHBIM pacTeHusM. OT-
JIeJIbHbIE JJOMUHAHTHBIE BUJbI PACTCHUHM ydyaCTBYIOT B BBIHOCE MUKPOIIEMEHTOB W3 IIOYBBI, HallpUMEp
Artemisia viridis, n BeIHOCSAT OKono 15 mr/xr menu, Festuca valesiaca — 15 mr/xr menu u Helictotrichon
desertorum BBIHOCSAT OKOJIO 7,5 MI/KT.

Hanzemnast mMacca cren TMIHakoBas, OCOKOBO-THUIYAKOBO-pa3HOTpaBHAs OeJHEE MUKPOIIEMEHTAMHU.
IToutn Ha Bcex ydacTKax OOHapy)K€Ha HEBBICOKasl KOHIIEHTPAIIMN MEAN B MONBIHAX. HelTpanbHas peakuus
MOYBBI MPUBOAUT K BBICOKOMY COJEpPXKAHUIO B HAJI3eMHOM Macce pacTeHui MojauOieHa, a KUcias peakuus —
KoOasbTa.

[ouBs! u pacternst HapbHCKOH BIIaAWHBI XapaKTEPHU3YIOTCSl HETOCTATKOM KaJbIlvs, pocdopa, kodasra,
MEJH, @ B HEKOTOPBIX CIy4asX W M30BITKOM MapraHia, HHOTAA OTHOCHTENHHO TMOBBIIICHHBIM COACPKaHUEM
CTPOHIIMSI, 0COOCHHO B TIOMMaX PeK, JOMUHHBIX 30Hax [7].

BoiBoabl. [l1 TUITUAaKOBBIX, 0COKOBO-THITYAaKOBO-Pa3HOTPABHBIX creneil BeicokoropHoi CoH-Kynbckoit
BIIAJMHBI XapaKTEPHO HU3KOE HAKOIUIEHUE B HAJI3€MHOI Macce MUKPO3JIEMEHTOB MeI1, KoOaibTa, MOJInOIeHa
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Pucynox 1 — Coneprxanue MUKpOAJIEMEHTOB B niouBax Helictotrichon desertorum
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Pucynok 2 — Conep:kaHue MEKpPOIJIEMEHTOB B 1ouBax Festuca valesiaca
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Pucynox 3 — ConepikaHre MUKPORJIEMEHTOB B NIOuBax Artemisia viridis
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Pucynox 4 — Conepxanre MukpoaiaeMeHToB B Helictotrichon desertorum Con-Kys
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u uHKa. Conep’kaHrue MUKPOIEMEHTOB B MoYBe crienyrormee: meau oT 30 mo 40 Mr/kr, kodansra ot 5 110
7 mr/kr, MmonubaeHa <1,2, ruaka ot 40—90 Mr/kr. Pe3ynbrarhl MPOBEICHHBIX HCCIIEI0OBAHUI MOTYT OBITh HC-
MOJIb30BAHBI TIPH COCTABJICHUH PEKOMEHIAINI 10 MPUMEHEHUIO MUKPOYIOOPEHUH ISl TOBBIIICHUS TTPOIYK-
THBHOCTH MACTOMIIHBIX YIOAWH, & TAK)Ke MPH pa3pabOTKe METOJIOB MHKPOIJIEMEHTHOTO MUTAHUS B KHUBOT-
HOBOJICTBE.

MOHI/ITOpI/IHF BHUIOBOI'O COCTaBa paCTUTCIILHOCTH, a TAKKE OMOrcOXMMUYECKHIN aHaIn3 IIOKa3aj, 4TO AJIs

crenubIx mactoum CoH-Kynbckoii BaguHel 00JbII0E 3HAYEHHE UMECT ONTHMHU3AINS BOI00OCCICICHHOCTH
C YIIy4IICHHEM MUHEPAIbHOIO IUTAaHUsA pacTeHU. JI0Ka3aHO, YTO Ha BBICOKOIOPHO-TEMHO-KAIITaHOBUIHBIX
II0YBAX PACTEHUS XOPOILIO YCBAUBAIOT BCE PACCMOTPEHHBIE MUKPODJIEMEHTHI.
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