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Bumsr Tamarix (tamapukc, rpeGeHINNUK) SBISIOTCSA APKAMHU MTPEACTABUTEISIMA
KPUHOTAJIO(UTOB, KOTOPBIE CHOCOOHBI aU(QEepeHIIMPOBAHO HaKaIUIMBaTh M
BBIJENIATE BOJOPACTBOPUMEBIE CONM. IIpoBeNEH CONMpPSDKEHHBIM aHAIU3 XUMU-
YECKOTO COCTaBa JIETKOPACTBOPUMBIX COJICH B IPYHTOBBIX BO/IAX, BOJJOPACTBO-
PUMBIX COJIEH B COJIEBBIX KOpKax COJIOHYAKOB, TKaHAX W BBILIBETAX (B])I}leﬂe-
HUSX COJIell Ha TIOBEPXHOCTH BETOYEK) Tamarix ramosissima, mpouspacraro-
IIEr0 Ha y4acTKax C pa3iIM4YHbIM ypOBHEM 3acoiieHus. [10YBBI Ha M3y4EHHBIX
y4acTKax SBISIFOTCSI TUAPOMOP(MHBIME COJOHYAKAMHU C MOI[HOCTBIO COJIEBBIX
Kopok 5 u 0.1 cM u conepkaHueM TOKCHUYHBIX coneit 32.4 u 57.6% c cynb-
(aTHO-HATPUEBBIM XMMHU3MOM 3acojieHus.. CpaBHUTENbHBIN aHAINU3 coaepKa-
HUSI U3yYCHHBIX aHHMOHOB M KATHOHOB B TKaHSAX pacTeHuit T. ramosissima u Ha
TTOBEPXHOCTHU (B BBII_IBeTaX) ImokKasaji, 4To HMX KOJHYCCTBO B BBIIBCTAX IIO0
CpPaBHEHUIO C TKaHIMH CyIecTBeHHO (B 3.2—7.7 pa3) Oompiie. BeisiBiieHa 00-
11asi 3aKOHOMEPHOCTH 0 KOJIMYECTBEHHOMY COJICP)KaHHIO M3YUEHHBIX KaTHO-
HOB W aHHOHOB B BBII[BETaX 1. FamosissSima ¢ pasHbIX Y4acTKOB, KOTOpPas
npejcTaBieHa caeayomumu psagamu: Nat > Mg?* > Ca?* > K* u CI"> S04~
OO6HapyxeHo, 4yTo MakcuMaibHoe Boiaeaenne Na™ u ClI” B COJIEBBIX BBILBETAX
HE CBSI3aHO C COJEPXKaHWEM JAHHBIX HOHOB B I'PYHTOBBIX BoJax. MOXKHO
HPEJNoNoKUTh, uTo coaepxkanue Na*, Ca**, Mg?* u SOs% B cONeBBIX BBILBE-
TaX B ONPEJCICHHOW CTENEHU CBSA3aHO C KOHIEHTpPAIMEH JTHX KAaTHOHOB B
COJIEBBIX KOPKAX M3yYEHHBIX COJNIOHYAKOB. YCTAHOBIICHO, uTO Bhiaenenne CI
B MPOLIEHTHOM COOTHOIIEHHH COMOCTABMMO C BhizeieHneM Na* U He 3aBUCHT
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OT COJIEp)KaHHs XJOpa B I'PYHTOBOH BOJE M COJIEBBIX KOPKAaX COJIOHYAKOB.
TakuM 00pa3oM, B €CTECTBEHHBIX YCIOBHUSX He HAOJIOIAeTCsl MpsSMOW 3aBU-
CHUMOCTH MEXIY BBIJICICHHEM MOHOB PAaCTEHHSMH B BHJE COJIEBBIX BBII[BETOB
U XHUMHU3MOM, a TaKXKe KOJIMYECTBEHHBIM COJIEp)KaHHEM COJIeH B mouBe (cole-
BOI1 KOpKE) U B TPYHTOBOH BOJIE.

Kniouegvie cnoga: coneBbIACHAIOMNN ranout, MUHEpaTH3ays, XAMUYECKUil
COCTaB, TPYHTOBBIE BOJIBI, COJIEBAs KOPKA, BHIIBETHI.

DOI: 10.19047/0136-1694-2016-82-110-121
BBEJIEHUE

B3auMocBs3b pacTUTENHFHOCTH C MMOYBOOOpPA30OBaHHUEM B apujl-
HBIX YCJIOBHSX ObLja MPEIMETOM M3yUYCHHsS MHOTHX HCCIICI0BATeINICH, B
TOM 4HClIe B mecyanbix mycteiHsax (["aenp, 1939; 1975 'yaun, 1990).
Haubonee u3BeCTHBI UCCIEAOBAHUS CBOMCTB IOYB ITOJ KPOHAMH pa3-
HBIX BHUIOB cakcaynoB (PomwH, basuneswu, 1965; basunesuu u np.,
1972; Basunesuu, Ymxkukosa, 1977; Umxkukosa, Jlebenera, 2014). B
ATOM acCleKTe B3aMMOCBSI3b MEXIy BHAaMH Tamarix (tramapukc, rpe-
OCHIIMK) M TIOYBOM MOKa HE M3ydajach. TaMapHWKC HIMPOKO pacrpo-
ctpaneH B EBpasuu (B Tom umcie Ha rore Poccun B [lpukacnmiickoit
HI3MeHHOCTH), Adpuke u CeBepHON AMepHKe (KaKk HHBa3HBHBIN BH).
JukopacTymiye BUIbI TaMapUKCa MCHOJIB3YIOTCS MECTHBIM HACEJIeHH-
€M B KaueCTBE TOIUIMBA, MECIIOHOCHOTO PACTEHUS, IS O3CJICHCHUS U
1.1. Cpeau TamMapukcoB BcTpedarorcs nekapcrsenusie (Ksouri et al.,
2009) u gexoparusnble (UaxoBckuit u ap., 1988) Buapl. bonpmoit un-
Tepec BBI3BIBAIOT MHBa3WBHBIE It CeBepHON AMEpHKM BUIBI TaMa-
pUKca, KOTOPhIE OKAa3aIUCh 0OJIEe CONCYCTOWYMBBIMU U KOHKYPEHTHO
CIIOCOOHBIMH TT0 CpaBHEHHIO ¢ MecTHOH ¢uopoii (Cleverly et al., 1997;
Vandersande et al., 2001; Stromberg et al., 2007).

Tamapukc SBIAETCS COJIEBBIACIAIONMM TanopuToM (KpHHOTa-
J0(GUTOM, KPUNTOraTO(GUTOM), KOTOPBIA XapaKTepPU3yeTCs CIOCOOHO-
CTBIO TIPOITyCKaTh 4epe3 cedsi OOJbIIoe KOJIWIECTBO MOHOB HATPHS U
XJIOpa ¥ BBIIETATHh MX 4epe3 CIelHau3upOBaHHbIe OPTaHbl (COJEeBBIE
KeJie3bl) Ha TOBEPXHOCTh (POTOCHHTE3UPYIOIIUX OPraHOB (JIMCTHEB,
BETOUYEK) B BUAE cojell. Kpucramnbel coneil cayBaroTcs BETPOM, CMEI-
BaIOTCS BOJIOW MJTM BMECTE C OTMEPIIUMU JUCThIMHU (BETOYKAaMH) OTia-
JTAIOT Ha 3eMJII0, BO3BPAIIasCh B TIOYBY.

[IpennpuHATO HEMAJI0 TOMBITOK BBIACHUTH (DU3MOIOTHYCCKUC
0COOCHHOCTH COJIeyCTOMUYMBOCTH aaHHBIX BUmoB (Ding et al., 2010;
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Natale et al., 2010; Carter, Nippert, 2012; Glenn et al., 2013; Liu et al.,
2014) u ux cpemoobpasyromyro pons (Ladenburger et al., 2006). Cumn-
TaeTcsl, YTO BUABI TaMapHKca CIIOCOOHBI nudQepeHIpOBaHO HaKaIl-
JIMBaTb, PasAC/IATh W BBIACIATH BOAOPACTBOPHUMBIC COJIH. HepBOHa-
YansHO OBLIO MPEIIOI0KEHO, YTO OOJNBIIMHCTBO COJIEH, KOTOPHIE CeK-
PETUPYIOTCS TAMapHKCOM, COCTOAT M3 HaTpus U xyopa (Scholander et
al., 1962). ITo3xe OBUIO IOKA3aHO, YTO COJIEBHIE JKele3sl 7amarix
aphylla cexperupyrot 1ensiii “maccuB” noHoB. OKa3anock, YTO BbIJE-
nsiemble 1. aphylla ioHBI B OCHOBHOM IIPEICTABIICHBI KAJIBIIUEM U Mar-
Huem (Berry, Thompson, 1967). Kpome Toro, mokasaHo, 4To B HEKOTO-
PBIX YCIOBHAX, HATPUH W XJIOP MOTYT NMPAKTHYECKH OTCYTCTBOBATh B
COCTaBe COJICBBIX MHHEPAJOB BBHIIBETOB Ha Tamapukce (Storey,
Thomson, 1994). B pe3ynbrare MoaenbHbIX (iN Vitro) sKcrepuMeHToB
C/IeTIaHO TPEAIMOIONKEHUE, UTO y TamariX BeeIeHne HOHOB HaXOIUT-
Cs B TIPSIMOM 3aBHCHMOCTH OT COCTaBa M KOJIMIECTBA COJIeH B cyOcTpa-
te (Berry, Thompson, 1967; Thomson et al., 1969; Berry, 1970;
Scholander et al., 1962; Kleinkopf, Wallace, 1974; Storey, Thomson,
1994; Sookbirsingh et al., 2010; Ma et al., 2011). Onnako B ecre-
CTBCHHBIX YCJIOBUAX HOIIO6HI)IC nuccieaoBaHus HE NPOBOAUIIUCH, U BO-
MPOC O 3aBHCUMOCTH BBIJICIICHUS] HOHOB OT COCTaBa U KOJMYECTBA CO-
JIel B MOYBE U TPYHTOBBIX BOJAaX OCTACTCA OTKPBITBIM.

Llenp uccienoBanus — ONPEACTUTh XUMHUUECKHNA COCTaB JIETKO-
PacTBOPUMBIX COJIEH B TPYHTOBBIX BOJAAX, COJEBBIX KOpKax COJIOHYA-
KOB, TKaHSIX W BBIIBETaX 1. ramosissima, mpou3pacTaronmx Ha y4acT-
Kax C pa3JIMYHBIM YPOBHEM 3aCOJICHHS.

OBBEKTBI U METObI

B kadecTBe 00BEKTa BHIOpAIH IUPOKO PACPOCTPAHEHHBIA BUJT
Tamarix ramosissima Ledeb (tamapukc MHOTOBETBUCTBIN). Marepuain
JUTSL UCCIIEIOBAaHUH cOOpaIM Ha JIByX YYacTKax C Pa3IMuHbIM YPOBHEM
3aCOJICHHSI ¥ TUIIOM PacTHTEIBFHOCTU B jenbTe p. Amymapen (Hykyc-
Kuii paiion, Kapakannakcran, Y30ekucran). Yuactok 1 (42°46'14.7"N,
059°53'57.4" E, BpIcOTa 58 M) pacoioeH HeTaleKo OT apTe3UaHCKOM
CKB2)XMHBI B HIDKHEW 4acTH MeE30CKJIOHa K OmoaneoOpa3sHOMYy MOHH-
KEHHOMY YYacTKy € COJEBOM KOpKOH. I pyHTOBBIE BOJBI HAXOIATCS HA
rnyoune 1.5 m. Yuactok 2 (42°45'34.9"N, 059°55'55.1"E, BbIcOTa
65 M) pacmoso)keH B TOHIDKCHHH BIOJb aBTOMOOHIBHOW TOPOTH,
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NpeACTaBIeH TaMapUKCOBO-COJIEPOCOBBIM (PUTOLIEHO30M. [ pyHTOBBIE
BOJIBI HaxomATCs Ha Tiryoune 0.67 m.

Jlns onpenenenus conepxkanus nonos: Nat, K*, Mg?*, Ca?*, CI,
SO4% oroOpamu 06pasisl BOJbI, OYB U 3€JIEHBIX BETOYEK T. ramosis-
sima. Jlnst Bcex 0OpasIoB MPOBOAWIN XMMHUYCCKHN aHaIU3 BOIHOM
BBITSDKKH.

OO0pa3ib! MOYB 0TOMpPATN IO TEHETUIECKHM TOPU30HTaM U3 paspe-
30B, 3JI0)KEHHBIX HETIOCPENICTBEHHO TIOJI KyCTaMH TaMapHKca Ha KaKIoM
yaactke. OmnpesesieHue BoJOPacTBOPUMEBIX CoJiel BEIMOMHEHO B [louBeH-
HoM uHctuTyTe MM. B.B. JlokydaeBa (anamutuk H.C. Hukurtnna) mo tpa-
JUITMOHHBIM METOaM JIJISI 3aCOJICHHBIX 104uB (BopoOneBa, 1998).

PacturensHBIN MaTepuan cobpaiu ¢ TpeX THIWYHBIX KYCTOB Ha
KOKIOM yd4acTKe. 3eJeHble HEeMOBPEXKIeHHbIE BETOUYKH (0KoJo 1-5T)
CO CpEIHEro ypOoBHs coOupaiiu (OCTOPOXKHO, O€3 BCTPAXUBAHUS) B OY-
Ma)kHble OOTaHWYECKUE TIAKETHl. 3aTeéM BBICYIIMBAIN MPH KOMHATHON
TeMIIepaType B OTKPBITHIX MakeTax. B nmaboparopuu cyxue pacTUTENb-
HbIE 00pa3Ipl (BETOYKH M OCHITIABITYIOCS COJIb) B3BEIIMBAIN U TIPOBO-
JIUITH CICAYIOUTYI0 METOIMYECKyIo padoty. s aHanu3a BbLACICHHON
pacTeHueM coiu (BBITIBETOB), PAaCTUTEIBHBIA oOpaserr (Maccoi 2 T)
MOJTHOCTBIO (BETOYKM M OCHIMABILASICS COJb) MOMEIIATN B KIOBETHI C
JTUCTHJUTMPOBAHHOW BOMOH (B cooTHomeHnH obpazer : Boaa 1 : 20) Ha
5 MHH NIpH HOCTOSHHOM BCTPSAXHMBaHMM Ha Imelkepe (220 TOTYKOB B
MuHYTY). [lony4eHHyI0 BOIHO-pacTHTENbHAS B3BECh OTQHIBTPOBHIBA-
1 yepe3 GuibTp (CHUHSS JIeHTa), (PHIBTpaT aHATHM3UPOBAIH HA COAIEp-
»KaHUe aHMOHOB M KaTHOHOB. J{JIs onpeziesieHns: coJiep KaHust BoJopac-
TBOPHMBIX COJICH B TKaHSAX PACTEHHI PACTHTEIbHBIE OCTATKU HA (HUIIb-
Tpe MOJICYIIMBAIH, Pa3MalbIBaJId Ha MUPYITE U 3aTEM BHOBb 3aJIMBAIN
BoJoil B coorHomiennu 1 : 20. IIpu mepuoauyeckoM MOMEIIMBAHUU
BOJIHO-PACTHTENIbHASI CYCIICH3MIO HACTaWBalIM B TeUCHHE 2 4, 3aTeM
5 MHH BCTpAXUBAIM Ha Ieiikepe. [lomydeHHYI0 BOIHO-PaCTUTENBEHYIO
B3BECh OT(WIBTPOBBIBAIU Yepe3 GUiIbTp (CHHAA JEHTa), B (UIbTpaTe
aHAITM3UPOBAIH COJIepKaHWe aHWOHOB W KaTHOHOB. OrmpeneneHue Ka-
oo (Na*, K*, Mg?*, Ca?") npoBoaniu Ha aTOMHO-a0COPOLUOHHOM
anamm3atope KBant-2AT. ConeprkaHne aHHOHOB OTPEISISIA XUMHUYIEC-
CKUMH MeToJaMu. KOHILEHTpauuio XJIOPUIOB HCCIEAOBAIN apreHTO-
METPHUYECKH, a CyTb(aTOB THTPOBAHWEM C HHIUKATOPOM HHUTXPOMAa30
o metony P.X. Aliaunsna.
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CopnepkaHue MOHOB PACCUMTHIBATIM Kak MMOJIb(+)/T A7 BOIBI,
cMoJTb(+)/KT [IJ1s1 TOYBBI M CYXO# Macchl pacTeHH (BMECTE C BBIAEIICH-
HOH COJIBIO), AJIsI OLIEHKH y4acTHs KaXIOro HOHa B COCTaBE JIETKOpac-
TBOPUMBIX COJIEH PAaCCUUTHIBAIN €ro MPOIEHTHYIO JONI0 OT CYMMBI
HOHOB.

PE3VJIBTATBI U OBCYXJIEHUE

CpaBHUTENbHBIA aHANM3 TPYHTOBOH BOJBI HA HCCICAYEMbIX
y4acTKax MoKa3aj pa3iiNyusl B CTCIICHH MUHEpPANIU3allii: Ha yJ4acTke |
npu DIyOuHe 3aneranuss Boa 1.5 M MUHepaau3amus COCTaBHIIA
7.472 r/n; Ha ydacTKe 2 BOJBI OKa3aluch Bhiie B mpoduie (0.67 M), a
MuHepam3amus Hike (4.389 1/11), 9T0, IPEaImoI0KUTEIILHO, CBA3aHO C
BIUSIHMEM BOJ| OJu3ko (0ko0yi0 70 M) pacHoJiOKEHHOTO IPEHAKHOTO
KaHana ¢ MuHepanmzarueit Box 0.755 r/n. OmHako XUMHU3M 3aCOJICHHUS
TPYHTOBOI BOJBI Ha 00OMX y4yacTKax ObUT OAMHAKOBBIM — CyJIb(aTHO-
HaTpueBBIM (puc. 1).

[IpodunsHOE pacnpeneseHne CyMMBI COJIeH B M3YYEHHBIX pa3-
pesax (4, 6) Ha yyacTKax, rie coOpand pacTHTEIbHBIM MaTepHall, CBHU-
JIETENbCTBYET, UTO JaHHBIC TOYBHI SBIAIOTCS THAPOMOPGHBIMHU COJIOH-
gakamu (Tabmuma). [Ipm 3TOM comoHYaK pasp. 4 OTIIMYACTCS TMOBBI-
IeHHOH menoyHocThio (PH > 10), 4To cBsI3aHO ¢ MPUCYTCTBUEM COJIBI.
MakcuManbHOe cojiep’KaHHue coyiel B 000HX pa3pesax HaOIroJlacTcs B
CaMoOM MOBEPXHOCTHOM TOPU30HTE — COJIEBOM KOPKE, MOITHOCTh KOTO-
poit 5 cm B pasp. 4 u 0.1 cM B pa3p. 6 u cofepkaHue TOKCHUHBIX COJIEH
pazmyso (32.41 u 57.61%). Ilpu 3TOM XMMHU3M 3aCOJICHUSI KOPKH CO-
MOCTaBHM C XMMH3MOM T'PYHTOBBIX BOJ. B nambHelinem st KpaTrko-
CTH COJIEBYIO KOPKY C coaepkaHueMm cojeir 32.41% Oynem Ha3bIBaTh
MEHEE 3aCOJICHHOW KOPKOM, a KOPKY ¢ cojaepikanueM cosnei 57.61% —
0oJiee 3acoNeHHOM.

CpaBHUTENBHBIA aHATH3 COJEpKaHUS AHHOHOB M KAaTHOHOB B
TKaHSIX pacTeHuit T. ramosissima, mpou3pacTaromyx Ha HCCICAYSMbIX
y4acTKax, U Ha WX IHOBEPXHOCTU (B BHIIBETaX) MOKa3al, 4TO BCEX
WOHOB HAKAaIlJIMBACTCS B TKAHSIX MEHBIIE, YeM BBIIENACTCS HA MOBEPX-
HoctH (B 3.2-7.7 pa3).

AHajM3 BHILBETOB Ha BETOUKAX pPacTeHHit T. ramosissima, mpous-
pacTalonMx Ha Yy4acTKax C Pa3HbIM COJIEp)KaHHEM COJIEH B TPYHTOBBIX
BOJIaX U COJICBBIX KOpPKAaX, IMOKa3ajl pa3indus B COJCPKAHHU BCEX
noHOB. Pacrerus T. ramosissima, nmpouspacraroliye Ha y4acTKe ¢ MeHee

114



bromterens [TouBenHoro unctutyra um. B.B. Jloky4aesa. 2016. Brim. 82.

XHAMHAYECKHUH COCTAB BOJHOM BEITSIKKH ITOUB

Cnyou-| pH |COs?> |[HCO;| CI |SO.* | Ca?* |Mg* | Na* | K* |Cym- |Cym-
Ha, CM - Ma | Ma
conel| Tok-
cH4-
HBIX
conent
CMOJIB(9KB)/KTI' TIOUBBI %

Pa3zp. 4 (yuyacrok 1)
0-5 | 9.9 [20.2429.76 [204.94|256.00| 3.75 | 3.70 |485.00] 1.32 |32.70332.41
5-9 [10.12| 3.04 | 3.80 |21.36/10.60| 0.42 | 0.50 |34.88| 0.81 |2.347| 2.32
9-13 |10.12|1.20 | 1.98 | 3.72 | 2.48 | 0.37 | 0.35 | 7.37 | 0.16 |0.559| 0.53
13- |10.03| 0.56 | 1.40 | 1.69 | 1.36 | 0.17 | 0.25 | 3.96 | 0.09 [0.310| 0.31
25(29)
25(29) (10.03| 0.40 | 1.70 | 2.90 | 2.64 | 0.32 | 0.28 | 6.40 | 0.11 |0.494| 0.47
-39
39-4519.84 | 0.08 | 0.98 | 0.14 | 0.72 | 0.05| 0.20 | 1.74 | 0.06 |0.147| 0.15
45-60(9.91| 045|183 |258| 288|048 |0.16 | 6.77 | 0.13 |0.513| 0.53
Pasp. 6 (yyactok 2)
0-0.1 | 9.03 | 2.2 | 3.20 |205.80(665.60| 19.50|143.50/755.40| 0.88 |58.971|57.61
0.1- | 8.46 | Her | 0.31 | 9.67 |16.72| 9.37 | 1.93 |15.18| 0.28 | 1.735| 1.07
17(18)
17(18)-| 8.77| » |0.36|1.81|396|1.27|0.53|4.16 | 0.06 |0.405| 0.32
30
30- |912| » |038|125|172|0.32|0.20|2.74|0.02 |0.222| 0.19
49(50)

3aCOJIEHHOW KOpKO# (ydacTok 1) m Gojiee MHHEPAIN30BaHHOW BOJOH,
BBIJICIISUTA Ha TIOBEPXHOCTh MOOEToB BceX MOHOB B 1.5-5 pa3 meHslie,
YeM pacTeHWs, NPOU3pacTaroIlUe Ha ydYacTKe C OoJiee 3acOJICHHOM
KOPKOI{, HO MEHee MUHEPAIN30BaHHON BOIOH (Y4acToK 2).

Ecnu paccMaTpuBaTh COOTHOIIEHUSI OTAENBHBIX HOHOB B BBILBE-
TaX M KOpPKaxX, MOXXHO OTMETUTHb CIEAYIOIIYI0 TEHICHIUIO: HOHOB
HATPHS, KAJIBIH, Mardus U cylib(aT-HOHOB BBLIEISETCS OOJbIIEe Ha
y4acTKe C COJIEBOH KOPKOM, B COCTaBE BOAHOW BBITSDKKH KOTOPOH 00-
HapyXWJIU TAKXKE BBICOKOE COJEP)KaHHE [IEPEUHCIICHHbBIX BbIIIE HOHOB.
BeposiTHO, 3TO TO3BOJISIET TOBOPUTH O CYIIECTBOBAHWHU B3aHMMOCBS3H
MEXIy XUMH3MOM 3aCOJICHHSI BHILIBETOB M COJIEBOW KOPKH MO JIaHHBIM
MOHAM 3a CUeT ONaja WM OCHIIAHUS BBIIBETOB COJICH C MOBEPXHOCTH
BETOYCK.

Ecnu comepxanne moHoB K* u ClI” B xopkax 00ouX y4acTKoB
obut0 cxokuM (0.9-1.3 u 204205 cMob(+)/KT COOTBETCTBEHHO), TO
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OBopa Mkopka OpacTteHne ElBbiuBET
Puc. 1. Conmepxanue BOJOPACTBOPUMBIX aHHOHOB M KaTHOHOB B T'PYHTOBOH
Bojie (MMoub(+)/11), coneBoli kKOpke (CMOJIb(+)/KT), B TKaHAX PACTCHHI U BbI-
IBeTax (Ha MOBEPXHOCTH BETOUYEK) (CMOJB(+)/KI CyXOH MacChI).

Ha BETOYKaX T. ramosissima ux KOJIMYeCTBO OKA3aloCh Pa3IMYHBEIM — B
BBHIIIBETaX Ha BTOPOM YYacCTKE JaHHBIX HOHOB ObuIO Ooubiie (B 1.5 u
4 paza COOTBETCTBEHHO), 4YeM Ha repBoM. [lomydyeHHbIe JaHHbIE HE CO-
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BCEM COTJIACYeTCsl C pe3yibTaTaMH paHee NPOBEIEHHBIX MOJEIbHBIX
skcriepuMentoB Ha T. ramosissima (Kleinkopf, Wallace, 1974; Ma et
al., 2011), cBUAETENBCTBYIOIIUX O TOM, YTO BBIJCJICHHE HOHOB HAXO-
JUTCSL B TIPSIMO 3aBHCHMOCTH OT COCTaBa M KOJIMYECTBA COJiei B cy0-
cTpare.

[IpoBeneHHbIN aHAIN3 MMOKA3all, YTO B BBIIBETAX HA PACTEHHSX C
000MX y4acTKOB OTMEYAeTCs 00Iasi 3aKOHOMEPHOCTh: B HUX OOJbIIce
Bcero copepkurcss noHos Hatpus (109-426 cmonb(+)/Kr), 3HAYUTENb-
HO MeHbIle WOHOB MarHus (15—75 cmomb(+)/kr), Kambrus (22—
50 cmonb(+)/kr) u kamust (14-20 cmonb(+)/kr). Cpeau aHHOHOB IIpe-
o0agaeT XJop, BBIZICTICHHE KOTOPOTO B MPOIICHTHOM COOTHOIICHUU
coroctaBuMO ¢ BbienenueM Na* (puc. 2) U He 3aBUCHT OT coJlepka-
HUSI XJIOpa B TPYHTOBBIX BOJIAX M COJIEBBIX KOPKaX COJIOHYAKOB.

Kpome Toro, Okazamock, 4To Ha OOOHMX y4acTKax pacTeHHUs 1.
ramosissima BBIEISIIN B OKDPYKAIOIIYI0 CpPeXy B HECKOIBKO pa3
00JIbIlIE KATHS U KAJIBIUS, YeM UX COJIEPIKUTCS B COJIEBBIX KOPKaX.

TakuMm 00pa3oM, B €CTECTBEHHBIX YCJIOBHSAX HE HaOIIFOIaeTCs
MPSIMOM 3aBUCHMOCTH MEXJY BBIJICJICHHEM WOHOB PACTCHHUSMH B BUJIC
COJICBBIX BBII[BETOB M XUMH3MOM W KOJMUYECTBEHHBIM COJIEpIKAHUE CO-
Jiel B TIo4Be (COJIEBOM KOpPKE) U B IPYHTOBOH BoJie. Briaenenue noHOB
XJIOpa, BO3MOXKHO, OOJIbIIIE CBSI32HO C MIOTOKOM HOHOB HATPHUS, YEM C
coJepKaHUEeM XJIOpa B IMOYBE WJIM BOAE. DTO MOXKET OBITH BBI3BAHO
0COOCHHOCTSIMU OpraHHM3alK JalbHEr0 TPaHCIIOPTa MOHOB y pacTe-
unii (bamHokun, 2012).

Ha nam B3risii, naHHOE HMccieqoBaHUE HEOOXOIMMO TPOJOJ-
JKaTh ¢ HAKOMJICHHEM MATEPUANIOB 10 COMPSDKCHHOMY HUCCIICTOBAHHUIO
XMUMHYECKOTO COCTaBa COJIEBBIX BBHII[BETOB Ha MOBEPXHOCTH M B TKAHSX
pacTeHuii pPa3IMYHBIX BUIOB TamariX, moyBax ¥ TPYHTOBBIX BOJax.
3TO MO3BOJIUT JIy4llle MOHATH OMOTCOXMMHUYECKHI KPYrOBOPOT 3Jie-
MEHTOB Ha MapTUHATBHBIX 3EMIISX.

BBIBO/IbI

1. BniepBbie mpoBEJIEH COMNPSIKEHHBINA aHAIU3 BOJHOW BBITSAKKU
coJieil, BBIASIUBIINXCS Ha MOBEPXHOCTH (BBILBETAX) U OCTaBILUXCA B
TKaHAX pacTeHuii Tamarix ramosissima, mpouspacTaroliuX Ha COJIOH-
yakax ¢ pa3M4YHBIM YPOBHEM 3aJIeTaHHs TPYHTOBBIX BOJ U COZAEpKa-
HUEM B HUX COJIEHL.
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Puc. 2. CooTHoIIeHHE BOAOPACTBOPHMBIX COJIEH B N3y4EHHBIX OOBEKTAX.

2. Ilo KOITMYECTBEHHOMY COJIEP>KAHUIO M3YUYEHHBIX KaTHOHOB U
AaHMOHOB B BBIIBETaX HaOromaercst oOmiasi 3aKOHOMEPHOCTh Ha CpaB-

HUBaeMbIX yuacTkax: Na* > Mg?* > Ca?* > K* u CI" > S04

3. ITokazano, uro MakcumansHoe Beigenenune Nat u Cl- B come-
BBIX BBIIBETAX HE CBS3aHO C COJECP)KAHMEM JTaHHBIX HOHOB B TPYHTO-
BBIX BOJaxX, 4TO HE cornacyeTc;I C pe?,yJILTaTaMI/I MOACJIBbHBIX 3Kcnep1/1-

MCHTOB, OIMMCAHHBIX B JIMTCPATYPC.

4.Conepxanne Na*, Ca?*, Mg?* u SO4>" B CONEBBIX BBILBETAX HA
HOBEPXHOCTH PACTUTENBHBIX TKAHEH B ONpPENENCHHON CTENEHH CBS3a-

HO C UX KOJIMYECTBOM B COJICBBLIX KOPKaX M3YYCHHBIX COJIOHYAKOB.
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5.YcranosieHo, uto BeieneHue Cl- He 3aBHCHT OT coMiepKaHUs
XJIOpa B TPYHTOBOM BOJE M COJIEBOM KOPKE COJIOHYAKOB, HO COIOCTa-
BUMO C BeImeneHueM Nat.

BaaromapHoctb. PaboTa BhINOJHEHA NPU YaCTHYHOM (hPUHAHCO-
Bo# moanepxkke POOU, rpant Ne 15-04-00918a.

CIIMCOK JIUTEPATYPHI

1. Basunesuu H.U., Yuocuxosa H.II. Tloussl Kapakymos, crammonap Perre-
Tek // [IpoAyKTUBHOCTh PACTUTEILHOCTH apUIHOMN 30HBI A3uu. MITOrH COBET-
CKUX HMCCJEJOBaHUH MO MEXIyHapoaHOW Omosiormdeckoil mporpamme 1965—
1974 rr. JI.: Hayka, 1977. C. 121-124.

2. Basunesuu H.U., Yenypro H.JI, Pooun JLE. Mupownuuenxo IO.M. Buo-
TEOXUMHS M INPOJYKTHBHOCTH YepHOCaKcayabHUKOB lOro-Bocrounsix Kapa-
kymoB // IIpo6nembr ocBoeHus mycTeiHb. 1972. Ne 5. C. 3-8.

3. Bannoxun FO.B. VIOHHBIA TOMEOCTa3 U COJICYCTOMYMBOCTh pacTeHUil. M.:
Hayxa, 2012. 99c.

4. Bopobvesa JI.A. Xumudeckuii anamu3 nouyB. M.: U3n-Bo Mock. yH-Ta,
1998. 272 c.

5. Taenv A.I". O ponn pacTeHHI B TOYBOOOpa30BaHWH B MycThIHE Kapakym, o
MeCYaHbIX MMOYBAX U MX IUTOA0pOoauH // V3BeCTHS rocyIapCTBEHHOTO reorpa-
¢uaeckoro obmecrsa. 1939. T. 71. Bem. 8. C. 1105-1128.

6. laenv A.I" Obnecenne apunHbix obnacreit Apano-Kacmus // JlecHoe xo-
3sicTBO. 1975. Ne 3. C. 2-9.

7. Tynun I1.J]. DKONOTHS TIPOIIECCOB OMYCTHIHUBAHUS APHUIHBIX YKOCHCTEM.
M.: BACXHWMJI um. B.U. Jlennna, 1990. 354 c.

8. Pooun JLE., basunesuu H.H. JlaHamyKa OpraHu4ecKoro BeliecTsa u Ouo-
JIOTUYECKUI KPYrOBOPOT 30JBHBIX JIEMEHTOB M a30Ta B OCHOBHBIX THIIAX pac-
tutenbHocTH 3emuoro [lapa. M.—JI., 1965. 253 c.

9. Yaxoeckuii A.A., Byposa D.A., Oprenox E.H., I'vcaposa JI.II. Kpacuso-
[BETYIINE KyCTapHUKH JJIs CaZioB U mapkoB. MH.: Ypamkaii, 1988. 144 c.

10. Yuorcuxosa H.I1., Jlebedesa-Bepba M.II. TpaHchopMmanvy TIMHHCTBIX
MUHEPAJIOB I0YB MECYAHBIX MYCThIHb [0J] PA3HBIMU THIIAMU CAKCAYJILHUKOB //
bron. [Tous. un-Ta uM. B.B. Jlokyuaesa. 2014. Beim. 76. C. 74-90.

11.Berry W.L. Characteristics of salt secreted by Tamarix aphylla // Am. J.
Bot. 1970. V. 57(10). P. 1226-1230.

12.Berry W.L., Thompson W.W. Composition of salt secreted by salt glands of
Tamarix aphylla // Canadian J. Botany. 1967. 45. P. 1774-1775.

13. Carter J.M., Nippert J.B. Leaf-level physiological responses of Tamarix ra-
mosissima to increasing salinity // J. Arid Environments. 2012. V. 77. P. 17-24.
14.Cleverly J.R., Smith S.D., Sala A., Devitt D.A. Invasive capacity of
Tamarix ramosissima in a Mojave Desert foodplain: the role of drought //
Oecologia. 1997. V. 111. P. 12-18.

119


http://soil.msu.ru/attachments/article/1366/Хим.%20анализ%20почв.%20Вопросы%20и%20ответы.pdf
https://yadi.sk/i/k765YlTfeBmME
https://yadi.sk/i/k765YlTfeBmME
http://www.sciencedirect.com/science/article/pii/S0140196311003089
http://www.sciencedirect.com/science/article/pii/S0140196311003089
http://link.springer.com/article/10.1007%2Fs004420050202
http://link.springer.com/article/10.1007%2Fs004420050202

bromterens [TouBenHoro unctutyra um. B.B. Jloky4aesa. 2016. Brim. 82.

15.Ding X., Tian Ch., Zhang Sh., Song J., Zhang F., Mi G., Feng G. Effects of
NO3z—N on the growth and salinity tolerance of Tamarix laxa Willd // Plant
Soil. 2010. V. 331. P. 57-67.

16.Glenn E.P., Nagler P.L., Morino K., Hultine K.R. Phreatophytes under
stress: transpiration and stomatal conductance of saltcedar (Tamarix spp.) in a
high-salinity environment // Plant Soil. 2013. V. 371. P. 655-672.
17.Kleinkopf G.E., Wallace A. Physiological basis for salt tolerance in
Tamarix ramosissima // Plant Sci. Lett. 1974. V. 3. P. 157-163.

18.Ksouri R., Falleh H., Megdiche W., Trabelsi N., Mhamdi B., Chaieb K.,
Bakrouf A., Magniz C., Abdelly C. Antioxidant and antimicrobial activities of
the edible medicinal halophyte Tamarix gallica L. and related polyphenolic
constituents // Food and Chemical Toxicology. 2009. V. 47. P. 2083-2091.
19.Ladenburger C.G., Hild A.L., Kazmer D.J., Munn L.C. Soil salinity pat-
terns in Tamarix invasions in the Bighorn Basin, Wyoming, USA // J. Arid
Environments. 2006. V. 65(1). P. 111-128.

20.Liu J., Xia J., Fang Y., Li T., Liu J. Effects of Salt-Drought Stress on
Growth and Physiobiochemical Characteristics of Tamarix chinensis Seed-
lings // The Scientific World J. 2014. Article ID 765840.

21.Ma H.Y., Tian C.Y., Feng G. et al. Ability of multicellular salt glands in
Tamarix species to secrete Na* and K* selectively // Sci. China Life Sci. 2011.
V. 54, P. 282-289 doi: 10.1007/s11427-011-4145-2

22.Natale E., Zalba S.M., Oggero A., Reinoso H. Establishment of Tamarix
ramosissima under different conditions of salinity and water availability: Im-
plications for its management as an invasive species // J. of Arid Environ-
ments. 2010. V. 74. P. 1399-1407.

23.Scholander P.F., Hammel H.T., Hemmingsen E., Garey W. Salt balance in
mangroves // Plant Physiology 1962. V. 37. P. 722-729.

24.Sookbirsingh R., Castillo K., Gill T.E., Chianelli R.R. Salt Separation Pro-
cesses in the Saltcedar Tamarix ramosissima (Ledeb.) // Commun. Soil Sci.
Plan Anal. 2010. V. 41 (10). P. 1271-1281.

25.Storey R., Thompson W.W. An x-ray microanalysis study of the salt glands
and intracellular calcium crystals of Tamarix // Annals of Botany. 1994. V. 73.
P. 307-313.

26. Stromberg J.C., Lite Sh.J., Marler R., Paradzick Ch., Shafroth P.B., Shorrock
D., White J.M., White M.S. Altered stream-flow regimes and invasive plant spe-
cies: the Tamarix case // Global Ecol. Biogeogr. 2007. V. 16. P. 381-393.
27.Thomson W.W., Berry W.L., Liu L.L. Localization and secretion of salt by
the salt blands of Tamarix aphylla // Proc. N.A.S. 1969. V. 63/ p. 310-317.

28. Vandersande M.W., Glenn E.P., Walworth J.L. Tolerance of five riparian
plants from the lower Colorado River to salinity drought and inundation // J.
Arid Environments. 2001. V. 49. P. 147-159.

120


http://static-content.springer.com/lookinside/art%3A10.1007%2Fs11104-009-0231-7/000.png
http://static-content.springer.com/lookinside/art%3A10.1007%2Fs11104-009-0231-7/000.png
http://link.springer.com/article/10.1007/s11104-013-1848-0
http://link.springer.com/article/10.1007/s11104-013-1848-0
http://link.springer.com/article/10.1007/s11104-013-1848-0
http://www.sciencedirect.com/science/article/pii/S0278691509002579
http://www.sciencedirect.com/science/article/pii/S0278691509002579
http://www.sciencedirect.com/science/article/pii/S0278691509002579
http://www.sciencedirect.com/science/article/pii/S0140196305001862
http://www.sciencedirect.com/science/article/pii/S0140196305001862
http://www.hindawi.com/journals/tswj/2014/765840/
http://www.hindawi.com/journals/tswj/2014/765840/
http://www.hindawi.com/journals/tswj/2014/765840/
http://link.springer.com/article/10.1007%2Fs11427-011-4145-2
http://www.sciencedirect.com/science/article/pii/S0140196310001655
http://www.sciencedirect.com/science/article/pii/S0140196310001655
http://www.sciencedirect.com/science/article/pii/S0140196310001655
http://www.plantphysiol.org/content/37/6/722.full.pdf+html?sid=570fb800-e323-42b8-8d49-6ab3fa172b54
http://www.plantphysiol.org/content/37/6/722.full.pdf+html?sid=570fb800-e323-42b8-8d49-6ab3fa172b54
http://aob.oxfordjournals.org/content/73/3/307.full.pdf+html
http://aob.oxfordjournals.org/content/73/3/307.full.pdf+html
http://onlinelibrary.wiley.com/enhanced/doi/10.1111/j.1466-8238.2007.00297.x/
http://onlinelibrary.wiley.com/enhanced/doi/10.1111/j.1466-8238.2007.00297.x/
http://www.sciencedirect.com/science/article/pii/S0140196301908390
http://www.sciencedirect.com/science/article/pii/S0140196301908390

bromterens [TouBenHoro unctutyra um. B.B. Jloky4aesa. 2016. Brim. 82.

THE CHEMICAL COMPOSITION IN THE SALT
EFFLORESCENCE OF TAMARIX RAMOSISSIMA UNDER
CONDITIONS OF DIFFERENT SOIL SALINITY LEVEL

E. V. Shuyskaya®, M. P. Lebedeva?, A. V. Kolesnikov?, T. I.
Borisochkina?, K. N. Toderich*

IK.A. Timiryazev Institute of Plant Physiology Russian Academy of Science

Botanicheskaya 35, 127276 Moscow, Russia
2V.V. Dokuchaev Soil Science Institute
Pyzhevskii 7, 119017 Moscow, Russia

3Institute of Forest Science, Russian Academy of Sciences (ILAN)
Sovetskaya 21, Uspenskoe, 143030 Moscow region, Russia
“International Center for Biosaline Agriculture (ICBA)
100000, Osye st., 6A, Tashkent, Uzbekistan

Being grown on soils with different salinity degree, Tamarix ramosissima as
the major representative of crenohalophytes reveals its ability to accumulate
and removal the soluble salts. This is evidenced by a conjugated analysis to
determine the chemical composition of soluble salts in ground waters, salt
crusts, plant tissues and the efflorescence covering the Tamarix ramosissima
sprigs. In these studies the soils were represented by hydromorphic solonchaks
with salt crusts 5 and 0.1 cm thick and the content of toxic salts accounted for
32.4 and 57.6 respectively. The salinity was sulfate-sodium by nature. Based
upon a comparative analysis of definite anions and cations in plant tissues and
the efflorescence it seemed possible to notice that their content in efflo-
rescence is higher by 3.2—7.7 times as compared to that in plant tissues. There
is much in common in the content of cations and anions in the efflorescence of
Tamarix ramosissima that can be presented in the following way: Na* > Mg?*
> Ca?* > K" u CI-> SO4>. It has been also established that the maximal re-
moval of Na* and CI in the efflorescence doesn’t connected with the amount
of given ions in ground waters. One should be assumed that the content of
Na*, Ca?*, Mg?" u SO4* is associated with the concentration of these cations
in salt crusts of the studied solonchaks. It is worthy of note that the ClI- exuda-
tion is not dependent on its content in the ground water and salt crust being
comparable with Na* exudation. Thus, Tamarix ramosissima grown under
natural conditions reveals no direct dependence between the ions exudation by
plants in the kind of efflorescence, the chemical composition and the amount
of salts in soil (salt crust) and the ground water.

Keywords: salt-exuded halophyte, mineralization, chemical composition,
ground water, salt crust, efflorescence.
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