A.A. JXKarnosckas u 1p.

VJIK 58.009

A.A. Karnosckast', C.C. Aiinocosa, H.3. Axraesa, A.T. Mamyposa

Kazaxckuii HaMOHAIBHBIN YHUBEPCUTET NMEHH aib-Papadu,
Pecmy6nuka Kazaxcran, . AnmMartst
*E-mail: Alina.Zhaglovskaya@kaznu.kz

CpaBHuTebHas MOP(O-aHATOMHYECKAS XaPAKTEPUCTHKA
Haloxylon aphyllum u Haloxylon persicum WUne-banxamckoro perumona

B cratbe npuBeaeHbl aHaTOMO-MOPQONIOrMYECKNEe XapaKTepUCTUKU NpeacTaBuTenell cemencTsa
Chenopodiaceae: Haloxylon aphyllum Minkw., Haloxylon persicum Bng. BbisiBneHbl CX0ACTBa M pasivyuns B
aHaToMuyecKkoM cTpoeHun noberoB 06omx BMAoB. OCHOBHOE OT/IMUYME 3aK/YaeTcA B KOJIMYECTBE CIIOEB
anugepmuca: Haloxylon aphyllum - 1 cnown, H. persicum - 3 cnos. B cBsi3u ¢ anddepuHumnpoBkoit annaepmu-
ca cakcayna 6enoro yBenuumBaetcs ToNWMHA 3nuaepmanbHoro cnos. Haloxylon persicum nmeet TonwmHy
anuaepmunca 12,79-13,62 MKmM, B To Bpema Kak H. aphyllum - 7,67-10,53 mkm. OcobeHHoCTN aHaToMuMyec-
KOro CTPOEeHWs BereTaTMBHbIX OpraHoB pacTeHUiA, B TOM Yuncile U CTpoeHue nobera JOCTaTO4HO NOJHO OTpa-
KaloT UX ajanTauuio K ycnoBusam npovspactanus. CpaBHUTeNbHas xapakTepucTrKa asyx Bugos Haloxylon
MOKa3bIBaeT OnpejesieHHble ajanTauuoHHble NMPU3HaKK ncaMModuToB U ranoduTos. Miccneayemble BUAbI
oTHocATeA K pacTeHnam-C,no tuny gukcaumm O,, Kak MexaH13M ajanTaLum K yC/0BUAM XapKoro 1 Cyxoro
knumata. Haloxylon persicum paccmaTprBaeTcs Kak reHeTmyeckoe npoussogHoe H. aphyllum.

Kniouesbie cnoBa: Haloxylon aphyllum Minkw., Haloxylon persicum Bng., aHaToMu14ecKas CTPYKTypa,
C,-pacmeHus, 3Konoruyeckan agantauus.

AA. Zhaglovskaya, S.S. Aidosova, N. Z. Akhtayeva, A.T. Mamurova
Comparative morphological and anatomical features
of Haloxylon aphyllum and Haloxylon persicum of lle-Balkhash region

The artficle describes the anatomical and morphological characteristics of representatives of the
family Chenopodiaceae: Haloxylon aphyllum Minkw., Haloxylon persicum Bng. Identified similarities and
differences in the anatomy of the stem of both species. The main difference is the number of layers of
the epidermis: Haloxylon aphyllum - 1 layer, H. persicum - 3 layers. Due to changes in the epidermis of
H. persicum increases the thickness of the epidermal layer. Haloxylon persicum has a thickness of the
epidermis - 12,79-13,62 microns, while H. aphyllum - 7,67-10,53 mm. Comparative characteristics of the
two species of Haloxylon shows some features of adaptation of psammophytes and halophytes. Features of
the anatomical structure of the vegetative organs of plants, adequately reflect their adaptation to growing
conditions. Studied species are plants-C,, by type of fixation O,, as a mechanism of adaptation to hot and
dry climate. Haloxylon persicum regarded as a genetic derivative H. aphyllum.

Key words: Haloxylon aphyllum Minkw., Haloxylon persicum Bng., anatomical structure, C,-plants,
ecological adaptation.

A.A. Xarnosckas, C.C. AilgocoBa, H.3. AxtaeBa, A.T. MamypoBa
Ine-bankaw eHipinaeri Haloxylon aphyllum xaHe
Haloxylon persicum ecimpiktepiHiH MOopdo-aHaTOMUANBIK cunaTramachbl

Makanaga Chenopodiaceae TykpiMaacbiHbiH Haloxylon aphyllum Minkw, Haloxylon persicum Bng Typ-
nepiHiH Mopdo-aHaTOMUANbIK cunaTTamMachl 6epinreH. EKi TypAiH e pKeHiHiH aHaTOMUANbBIK YKCaCcTbIKTapbl-
MEeH aliblpMallblibIKTapbl alKbiHAanabl. bacTbl epekiweniktepi annaepMuc KabaTbiHbIH KaTnapiapbiHaa:
Haloxylon aphyllum - 1 katnap, H. persicum - 3 KaTtnap. 3nugepMuc KabaTbIHbIH 63repyiHe 6alinaHbICTbI
aK ceKceyinge annaepmuc KanbiHablFbl ynFanfaH. Haloxylon persicum anuaepmuca KanbiHabiFbl — 12,79-
13,62 MKkM, an H. aphyllum - 7,67-10,53 MKM. BeretaTnBTiK MyluenepiHiH aHaTOMUANBIK epeKLenikTepi,
aTan alTKaHAa epKeHi ecy opTacbiHa GaiinaHbicTbl beliimaeywinik 6enrinepi kepcetinreH. Haloxylon eki
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TYpiHiH canbicTbipManbl cunatramacbl ncaMmaduTTep MeH ranoduTTepaid epekie 6enimaeny 6enrinepin
KepceTezi. 3epTTeNireH Typ/iep bICTbIK X8He KypFaK KnuMmaTka bGeiimaeny MexaHusmin KepceteTiH O,-Hi
Gekity Tuni 6oibiHwa C, ecimaiktep Tunie xataabl. Haloxylon persicum ecimairi H. aphyllum renetuka-

NblIK TybIHAbICHI 60N1bIN Tabblnagbl.

Tyiin cespep: Haloxylon aphyllum Minkw., Haloxylon persicum Bng., aHaToMuaAnbIK KypbinbiM, C,,

3KONOrnAnbIK agantaynA.

BBenenne

CewmeiictBo Chenopodiaceae BkIO9aeT B ce-
051 okoio 100 pomoB m Oomee wem 1500 BuAOB,
KOTOpbIC HIMPOKO PACIPOCTPAHEHBI HA apHIIHBIX
u cyorponmyeckux teppuropusix [1]. Pox Haloxy-
lon (Chenopodiaceae) Brimouaet B ce0s1 10 BUIOB,
n3 HuxX B CHI' u monymycteiaax Cpennell Azun
mpouspactaer 3 BHna: 4epHBIA cakcayn (Haloxy-
lon aphyllum Minkw), 6ensrii cakcayn (Haloxylon
persicum Bng.) un cakcayn 3aiicanckuii (Haloxylon
ammodendron (C.A. Mey.) Bunge). Cakcayn uep-
HBIM U cakcayJs Oelblii UMEIOT OOIIMPHBINA apean B
nycteiaax Upano-TypaHckoro pernona u ApaBuii-
ckoro mnomnyoctpoBa. CakcayJsl 3aiiCaHCKUI BCTpe-
yaeTcsl TOIbKO Ha BocToke Kazaxcrana u B JKyH-
rapckoil mpoBuHIEH. OCHOBHOM apeai 3TOro BHAA
— robutickue nycteiau LlenTpanbroit Azuu [2].

Wzyuenne pocra cakcayia, €ro pa3BUTHUS, MOP-
¢donorun, mpopacTaHUs CEMSH, MPOBOIUBIINECS
Ha MPOTSDKEHUM MHOTHX JIET, TI03BOJIWJIN BBISIBUTD
pPAI XapakTepHBIX OCOOCHHOCTEH €ro OMOJIOTHH.
B nmuteparype MHOrO BHUMaHUS yJeleHO MOpQo-
OMOJIOTHUECKOMY U3YUYECHHUIO caKkcayJiia 4epHoro [3].

OOBEKTOM HCCIIeIOBAHMS SIBIIAIOTCS IPEICTaBUTE-
mm pona Haloxylon — Haloxylon aphyllum w Haloxylon
persicum, obutaroie Ha Tepputopun Kasaxcrana u
3aHMMatorme Oonplime Teppuropun B Mie-bamxarc-
KoM pervoHe. KycrapHuku unmu HeOOJbIINE JACPEBbsI
(BeIcOTOH 1,5-12 M) C BUJIbYATHIM BETBICHHEM U UJie-
HHUCTBIMH JIOMKUMH MOJIOZIbIMU TIoOeramu. JInctes nie-
PEBBEB cakcayia peayLpOBaHbl M IPEACTaBICHBI B
BH7IE CYTIPOTUBHBIX MEJIKMX OCCITBETHBIX YENTyeK (Cak-
cayi Oenblii) uim OyropkoB (cakcayll YyepHbIid). OyHK-
0 (DOTOCHHTE3a OCYIIECTBIISIFOT 3€NIEHBIC TOOCTH,
cozieprkarue xyopodut [3].

Hamu npoBeneHo uccnenoBaHue aHaTOMHYeEC-
KOT'O CTPOCHUS 3€JICHBIX T0OETOB IBYX BHJOB POAA
Chenopodiaceae, Haloxylon aphyllum, H. Persi-
cum, OLIEHKAa CXOJICTBA M paznnius MOphoMeTpu-
YECKUX [TOKa3aTeel U alallTUBHBIX BO3MOKHOCTEN
UCCIIelyeMBIX TAKCOHOB.

MatepuaJibl 1 METOAbI HCCJIEI0OBAHMA

HccnenoBanusi MPOBOIWINCH HA TEPPUTOPHH
Nne-banxamickoro peruoHa, pacriojoK€HHOTO B

npenenax AJMATHHCKONH 00JacTH, 3aHUMAFOIIETO
Bbanxam-AnakonbCKuid THAPOIKOIOTHIECKANA paii-
oH. Matepuan Juist ccienoBaHui OblT cOOpaH BO
BpEMs ONBITHO-3KCIIEANIMOHHBIX paboT Ha Teppu-
Topun AnmatuHckoi oOnactu B Wne-banxamickom
peruone, B gosuHe p. Min B netHuil nepuon.

Hccnenyemast TeppuUTOpUsl II0 CBOUM IOY-
BEHHO-T€OMOP(OJIOTUYECKUM, KINMAaTHUYECKUM U
reo00TaHUYECKUM YCIIOBUSIM OTHOCHTCSI K paioHy
NpUOPEKHON COIOHYAKOBOHM paBHUHE.

Ha teppuropun nenbtel pexu Mne Obuin wmc-
cienoBanbl 4 yuactka. C 1, 2 ygacTtkoB OblT coOpaH
npeactaBuTenb cemeiictBa Chenopodiaceae — Hal-
oxylon persicum, ¢ 3, 4 y9acTKOB cOOpaH OTBITHBII
matepuan — Haloxylon aphyllum (tabmuua 1).

Hccnenyemast TeppuTopHs O CBOUM MOYBEHHO-
reoMopQOIOrHUecKUM, KIMMAaTHYECKUM U Teo0o-
TAHUYECKUM YCJIOBHMSM OTHOCHUTCS K NPUOPEKHOM
COJIOHYaKOBOW paBHUHE. XapaKTepeH OyrpucTo-
TPSIOBBIN  penbed, MOCTENEHHO TepeXOoMsIinil B
PaBHUHHO-BCXOIMIICHHBIH. Cpean OyrpucTo-rpsiio-
BbIX (hopM pasnuuaroT 6osnee Bricokue rpaapl (10-20
M) 1 OoJiee HU3KHE TiecyaHble oOpa3oBanus 10 10 M
BBICOTOW. Habmromaercst mosiBIICHHE TIATEH TaKbIPOB,
Cpear KOTOPBIX OYTpBI M TPAIBI PAaCCMATPHUBAIOTCS
KaK eIMHUYHBIC TIeCYaHble BCXOJIMJIEHHS, BBICOTA
KOTOphIX Koneonercs ot 0,5 mo 2,5 M. bakanacckoit
pPaBHUHE CBOMCTBEHHBI CyXHE pyciia U OecCTOUHBIE
BraguHebl. [1o nouBeHHO-reorpadguyeckoMy pailoHu-
POBaHUIO TEPPUTOPUSL OTHOCUTCS K 30HE cepo-Oy-
PBIX TIOYB, KOTOpPBIE, B CBOIO OY€peilb, OTHOCATCS K
COBPEMEHHBIM ITyCTHIHHBIM TIO4BaM [4].

Knumar pesko-koHTHHeHTanbHBIA. Cpenuss
TEMIIepaTypa caMoro XOJIOIHOTO Mecsla (SHBaphb)
3a JECATHICTHUI IEpuo] KoJeOJIeTCs OT MHHYC
11 mo muayc 13 rpamycoB mo llemscuto. Cambrii
YKapKHUH MECSI] — UI0JIb, CPEIHSS TeMIIepaTypa coc-
TaBIseT MItoc 26 rpaxycoB. [IpogomKuTensHOCTh
Oe3mopo3Horo nepuoga 153 nus. ['ogoBas cymma
aTMocepHbIX ocaiakoB He mpesbimaeT 200 mMM.
CpenHsist OTHOCUTENIbHASL BIAYKHOCTh BO3yXa COC-
taBisier 61%. Berpsl BOCTOWHOTO HampaBieHHSA,
CpeHsIsl CKOPOCTh BeTpa cocrasiisieT 2,5 m/cek [5].

JIOMUHHPYIOIIUM BHIOM CPEOH pPacTHTEINb-
HOCTH siBisieTcss depHbI cakcayn (Haloxylon
aphyllum (Minkw.)). M3 napyrux JApeBecHBIX H
KYCTapHUKOBBIX OPOJA  BCTPEUAIOTCS: UHHIUI
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(Halimodendron halodendron), typanra (Populus
deversifolia), mxysryn (Calligonum aphillum), te-
pecken (Eurotia ceratoides), actparan (Astragalus
ammodendron) u ap. XapakTepHBIMH BHIAMH
TPaBSIHOW PACTUTENLHOCTH SIBJISIOTCS:  TOJIBIHb
Ocnast (Artemisia terra albae), koBbUIb (Stipa

Tabauna 1 — Onucanne pernoHa UCciaeI0BaHUS

Hohenackeriana), neipeii (Agropurum sibiricum)
U HEKOTOpBIE JpyrHue. B coctaB TpaBIHOTO MOKpPO-
Ba BXOJIST: MOJIBIHG 3ejieHas (Artemisia solgorica),
mopaoBHHK (Echinopa albicalis) u ap. 3naunresns-
Hast 9acTh TPABSHOTO IIOKPOBA MTPEACTABIICHA OTHO-
JIETHUMH PaCTCHUIMH — d(heMepamu [6].

Ne obpas- Hazpanwue Pernon uccneno- Koopau- O1neHKa aHTPOTIOTEHHOTO
Tun nanamadTa
na BHZA BaHMS HaThl BIIMSTHUS
1 Byrpuctsie rpsiibt YMmepenHoe
Haloxylon 45°02 N q g
11 persicum Kazaxcran, 74°46 E AJLTIOBUAJIBHBIC TIECKH CCUAHbI bapXat aHTPOTOreH-
HOTO TIPOMCXOXKACHHS
AnmaruHcKas 00-
1 nacth, Mne-ban- 45°02 N C H
XAIICKHi PErHOH, 74°43 E OJIOHYAaKOBasi PaBHUHA H3K0e
Haloxylon
nenbTa pexu nu
aphyllum 45°31N
v 74933 E [Tonmxenue Penunbl cakcayna, BeIpyOKa

MogenbHble JepeBbsi OTOMPAIMCH COTJIACHO
BO3PACTy U JPYTUM TaKCAIMOHHBIM MOKAa3aTellsiM,
TaK, MU3Mepsulach BBICOTA JIEPEBa, ¢ KOTOPOTO OT-
Oupanuch 00pa3ubl, AUaMeTp KPOHbBI, ITUAMETp
KOPHEBOHM IIEHKH, a TaKKe ONMUCHIBAJIach I'yCTOTa
HaCayK/ICHUI ¥ ypoBeHb rpyHTOBBIX BoJ (YI'B) (Tad-
nmna 2). s uccienoBanus Mopho-aHaATOMUIECKOM
CTPYKTYPBI 00pa3ibl OTOUPAIN Kak MUHUMYM C 3-X
oco0eil Kax1oro Buja.

Pacrenust Ob1 coOpaHbl B repOapuii 1 3aduKCH-
POBaHBI 1711 IPOBEICHUS CTPYKTYPHOr0 aHasm3a. duk-

cariro poBorn B 70% crmpre no metoauke Ctpac-
Oyprep-®nemmunra (crmpt, rauuepud, Boga 1:1:1).
AHaToMHYecKre TIpenapaThl TOTOBIJINCH C TIOMOIIIBIO
MHKPOTOMA C 3aMOpaKUBaroIIUM ycTporictBom TOC-
2, cpe3bl 3aKITI0YAITH B TIIMIICPUH B COOTBETCTBHH C 00-
LIETIPUHITHIMU MeTouKamu [ 7, 8, 9]. TommuHa anato-
MIYecKHX cpe3oB — 10-15 Mxm. 151 KonmmaecTBeHHOTO
aHaJM3a MPOBEACHO M3MEPEHHE MOP(HOMETPUUECKHX
TOKa3aTeNeil ¢ TMOMOIIBI0 TPOrpaMMHOrO obectieye-
HHSI MUKPOCHUMKOB. Mukpodotorpadun crienansl Ha
mukpockorie MC-300 (yeemmuenue X 180).

Taﬁnnua 2 — YcaoBus Mnpou3pacTaHrsd, TAKCAIITUOHHBIC MMOKA3aTCJIN MOJICJIIbHBIX ICPCBHCB

TaKkCOHOMHYECKHE TTOKA3ATENN MOJIEIBHOTO JIEPEBA
I'ycroTa Hacaxie- ComnyTCTBYOIIKE BHIbI

Ne Huamerp VI'B N .

Bospact, | g, cora, m KOpHEBOit Aunavetp HMH, WT/ra pacteHni

aer " KPOHBI, M
HmIeiiku, cM
I 8423 0,740,3 5-643,1 12403 | 5-6 | PemmmaGuonors-
yeckas
Krascheninnikovia
II 18+2,7 3,2+0,2 20+4,8 2+0,2 3,7 2500 ceratoides (L.) Gueldenst.,
Salsola orientalis S.G.
I | 20443 3,040,2 2043,9 240,5 4 950 Gmel., Artemisia terrae-
albae Krasch.

v 5-6+2,3 0,5+0,3 4+2 4 0,8+0,2 6-7 1300

ISSN 1563-0218

KazNU Bulletin. Biology series. Ne2 (61). 2014



34 CpaBaurenbHas Mopdo-aHaTomudeckas xapakrepuctuka Haloxylon aphyllum u Haloxylon persicum ...

st 06pabOTKN CTAaTUCTHYECKUX JaHHBIX MPHU-
MEHSUICS. METOJ MaTeMaTHYeCKOM CTaTUCTUKUA |
TabanuHbIi penaktop Microsoft Excel.

PesynbTaTel nccaegoBanmii u o0cyKaeHue

C uenpio OmpeaeNneHusl CXOACTBA U PA3NUUnN
MEX/1y BUJaMHM cakcayia Oblla cOCTaBjieHa Talu-
11a 3 Ha OCHOBE OITyOJIMKOBAHHBIX JIAHHBIX U IPOBE-
JICHHBIX HCCJICIOBAHUNA PA3UIHBIX aBTOPOB [2, 3,
4,6].

[Ipu mpoBeneHuu aHamusza MOPHOJIOTHISCKON
XapaKTePUCTUKH BBISBICHBI CIEIYIONINE 3aKOHO-
MEPHOCTH: TpejacTaBuTeNu pona Haloxylon nmeror
JIOCTATOYHO OOJBIIIOE CXOJICTBO B CTPOSHHH IIO-
0eroB, JIMCTBEB, II0M0B. Pasmuyarorcs BUILI 110

JKU3HEHHBIM (POPMaM U SKOJIOTHYECKUM YCIOBUSIM
Mecronpouspactanus. CpaBHUTENbHAs XapakTe-
puctuka nByXx BunoB Haloxylon persicum n Hal-
oxylon aphyllum noxa3pIBaeT onpe/ie/ieHHbIC aar-
TaIlMOHHBIC TPU3HAKU TICAMMO(HUTOB U TAITO(UTOB.
Bce ot mpusHaku 0OyCIOBIMBAIOT aJalTaIHIo
pacTeHHi K YCIIOBHSIM 3aCOJICHHBIX U IICIOYHBIX
MOYB.

SABnsace mcaMMo(UTOM, TamOMUTOM, YESPHBINA
cakcays TpOM3pacTaeT B JIPEBHUX JAOJIMHAX peK,
B TIOHIDKEHHSX MEXIy OYIpHCTBIMH MECKaMH, Ha
TaKbIPOBUHBIX MOYBAX, 3aKPEIUICHHBIX Teckax. B
CBOIO OoUepellb, cakcaysl Oeblid Tponu3pacTeT B 00-
Jiee )KECTKUX YCIOBHSX, B IECYaHBIX MTyCTHIHAX, HA
MecYaHbIX MOYBaX, HE3aKPEIUICHHBIX MecKax, II0
BEPIIMHAM I1€CYaHBIX OYrpoB (PUCYHOK 1).

Tadanua 3 — CpaBHuTenbHas Mopdoiornyeckast XxapakTepucTHKa npejcrasureneit pona Haloxylon

LIEHKH

Ne MOpHcgggf/g;;ifKHe Haloxylon aphyllum Haloxylon persicum
oTaen Magnoliophyta oTaen Magnoliophyta
KJ1acc Magnoliopsida KJ1acc Magnoliopsida
HOPSIIOK Caryophyllales HOPSIIOK Caryophyllales
1 CucreMarnka
cemeiicTBO Chenopodiaceae cemeiicTBO Chenopodiaceae
pon Haloxylon pon Haloxylon
BH] Aphyllum (Minkw.) Iljin BHJ Persicum Bunge ex Boiss. & Buhse
2 | XwuzHennas ¢popma Hesricokoe nepeBo Bricoknii KycTapHUK
Bricora 2-5 10 8-10 m 4-5(6)™m
4 | Tomuwna KOpHEBOIL 50-60 om 20-30 cm

5 Kopuesas cucrema

Ha menounsix mouBax gocturaer 4.1 M, Ha
YaCTUYHO (PUKCHPOBAHHBIX OyIPHCTHIX MEC-
Kax, KOpU4HEBOH cynecyaHoi ouBsl — 7,3
M, a ¢ IyOOKHMH OTJIOKESHHSIMH I'PYHTOBBIX
BOz 10 10 M ri1yOHHBI.

KOpHeBaH CHUCTEMA MOBEPXHOCTHAA UK CO
CTEPIKHEBBIM KOPHEM, Pa3BUBACTCA B Fﬂy6I/IHy 0
10-11 m.

Kopa cTBOIIa TeMHO-Cepast, JPEBECHHA Ts-

Kopa OenoBarast WiIn CBETJIO-CEpas.

PYIJIBIM WITH KIIHHOBH/HBIM OCHOBaHHEM.
Cemena TOPU30HTAJIBHBIC CO CIIMPaJIbHbIM
3apoJibIIIEM

6 CrtBON JKeJasi, INIOTHAsI, XpyIiKasl, B IEHTpe Ooree JlpeBecuHa TBepaas, Xpynkas, TPyAHO [OJ1aeTCs
TeMHas obpaboTke
7 Mo6eru CouHble, TEMHO-3€JICHbIE, TOHUKAIONIHE, Ha | MoIo/ble BEeTOUKH CyXOBaThIe, OJIeHO-3€ICHBIE,
BKYC KHCJIOBaTbIC Ha BKYC FOpbKUE
JIucTes cynpoTUBHBIE, peyLIMpOBaHHbIE 10 | JIMCTBS OueHb MENIKUE TPEyrobHO-yelyHyaThle,
8 Jluctesa OyropkoB. B ma3zyxax JTUCTbEB KOPOTKHE Kyp- | LIMJIOBHAHO-320CTPEHHBIE ¢ 010N IIIeHYaTon
JaBble OETOBATHIE BOJIOCKU KaiMoHn
LBeTkn Menkue, 060€moNbIe, ONMHOUHBIE, pac- | L[BeTku oboemnomnsie, HEB3pauHbIE 10 OAHOMY N
TIOJIOXKEHBI B Ma3yXaxX MEJIKHX YeITyeBHIHBIX 10 HECKOJIbKY, C IByMsI HEOOJIBIINMU MTPUIIBETHHU-
9 LBeTkn JIMCTBEB, O0JIee KOPOTKHUX, 4eM BeToK. [Ipum- | kamu. OKOIONBETHHK IUICHYATHIN C ISATHIO OKPYT-
BETHMKU IUICHYAThIC 110 Kparo. TIYMHOK 5, 3a- | JIBIMH JOJIIMU, TBIYUHOK 5, IECTUK C 2—5 KOPOTKHU-
Bs13b C 4-5 OBICTPO OIAIAIOIIMMH PhLIbLIAMH MHU JIONACTHBIMU PbUIbLIAMU
Tum — Cyxoit, CeMsiHKa Tun — Cyxoit, CemsiHKa
[Ipunarku-Kposuibs. IIpunarku — Kpbuibst.
10 Iox [Inoxn cepxy BaasneHHsbI. Kpbuibs ¢ Ok- IInon — crrocHYTO-1IAPOBUIHBIH KPbUIATHIA HEM-

HOTO MSICHCTBII openrek. B mioze momermaercst
IUIOCKOCIIHPANIBHBIH, 3eIEHEIOIINH yke B 000J104-
K€ 3apOJIbILLI
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Ipooonsicenue mabauyor 1

Mopdonoruueckue .
No P Haloxylon aphyllum Haloxylon persicum
HapamMeTphl
Pacter B mecyaHbIX MyCTBIHAX IPEUMYILECTBEHHO
ITo coBpeMEHHBIM U JPEBHUM JOJIHHAM H
Mecto npouspa- 110 N€CKaM, JIHy KOTJIOBHH, CKJIOHAM U 110 BEp-
11 JlesibTaM pek. B noHmkeHusax Mexay nec- o
CTaHUA HIMHAM MecyanbIX OyrpoB. I'ycTeIxX 3apocrneii He
YyaHbIMH Tpsiaamu. OOpasyeT rycTble 3apoCiu
obpazyer
Tunuuaneiii mcaMmmoput. OueHb CBETOIIOOUB, 3aCy-
DKonornveckas Kcepodur, cBeromobus, ranodur, mcammo- i
12 XOYCTOWYNB, MEHEE COJICBEIHOCIINB, YEM CaKcayJl
rpymmna ¢dur .
YEpHBIHL.
13 Hcnons3oBanne KopmoBoe, Texungeckoe Menunopupyromnias eCKOyKpenuTeabHas oposa

Biarogapsi cBoeMy €CTeCTBEHHOMY JOMUHHPO-
BaHUIO, CAKCayJl MOYKET PacCMaTpPUBATHCS KaK dKO-
JIOTHYECKHU KIIFOUEBOU BH/I.

CakcaynbHBIE Jleca BBITOJHSIOT CIEIyIOIIre
9KOCHCTEMHBIC (DYHKITUH:

1. IIpousBoacTBO OHOMACCHI, ABIsETCS (QUKCA-
TOPOM YTJIepo/ia.

2. 3akperuieHue MeCKOB, MUHUMH3UPYET ned-
JISIIUIO TIOYB.

3. CMmsrueHue MUKpOKIIMMATa, 4To obOecredun-
BaeT POCT U Pa3BUTHE COMYTCTBYIOLIUX PACTCHUN
(manpumep, Carex Physodes);

4. Co3maeT yclIoBHsI IS KU3HEICATCIBHOCTH
KUBOTHBIX. OfMH M3 oOuTarenell cakcayiabHBIX
JIECOB — MJIeHCKasl cakcaylibHas coiika (Podoces
panderi ilensis) SBIsIeTCS] €TUHCTBEHHBIM YHICMHU-
KOM Ha IMOJIBUJIOBOM YpoBHE B (ayHe nrul Kaza-
XCTaHa.

S0

Pucynok 1 — Haloxylon aphyllum (cnesa), Haloxylon persicum (cnpasa). (A) YciioBus npouspacTaHus,
(B) Mopdonorugeckoe crpoenue, (C) Anaromudeckuii cpes modera (x180)

5. SIBmsieTcst KOPMOBO# 6A30H Ts1 JKHBOTHOBOJICTBA.

6. SBmsercst sHeprodHHEeKTUBHBIM OHOTOIUIN-
BoM [10].

[Ipu onpexneneHun CXOJCTBA M Pa3IUYHs CaK-
cayJia 4epHOTO U cakcayJia 0eoro Ha aHaTOMHU4ec-
KOM YpPOBHE HCIIOJIb30BAJINCh MOINEPEUHBIE CPE3bl
3€JICHBIX ITOOETOB (PUCYHOK 2).

Kak moka3zpiBaeT aHanu3 MogyyeHHBIX JaHHBIX,
no0er Ha HONEePEeYHOM CPe3e COCTOHT U3 AUAECPMHU-
ca, MaJIMCaIHON XJIOPEHXUMBI, KJIIETOK MapEeHXUMBI,
COCYJTUCTOTO IMITUHJIPA.
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CHapyxu m0Oer TIOKPBIT KyTHUKYJIOH, 3allu-
LIAIOIIMI OT MEXAHUYECKUX MOBPEKACHUH, a TakKe
JUISL 3aIUTHI OT 3KCTPEMANIbHBIX TEMIIEpaTyp. OIH-
JEPMHUC COCTOUT U3 omHOTO (H. aphyllum) wim u3 2-3
cioeB (H. persicum), TPUMBIKAIOIIUX JPYT K JIPYTY
KJIIETOK. ONHIEPMUC MMEET CTPOTO OIpe/IeiCHHbIC
(DYHKIMU ¥ XapaKTepPU3yeTcsl HE TOJIbKO MHKPOMOD-
(omnornueckoit Gopmoit nodera. Crkopee, OH UMeET
(DYHKITHFO 3alUThI KJICTOK MATUCATHON XJIOPESHXHMBI.

OnHaKo pa3MYHOE KOJIMYECTBO ATHIEPMAITBHBIX
CIIOEB BO3MOYKHO CBSI3aHO C 0oJiee KECTKUMH YCIIO-
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BUSIMH TIPOU3PACTaHUS cakcayiia 6emoro (3 cos mm-
JePMaIbHBIX KJIETOK), CIIEIOBATEIbHO YMEHBIIAeTCs
TOTePs BOJBI M YBEJIMYUBACTCS KECTKOCTh TTOOETOB.
Hwxke cnost snuaepmuca pacroyioKeH ClIOW THIo-
JIEPMBI, BBITIONHSIOMINA MEXaHUYECKYIO (YHKIIHIO.

V cakcayria 4epHOTo CIOH THIIOJEPMBI SIBHO BBIJE-
JIeH 1 00pasyeT CIUIONIHOW CIIOH, y cakcayia Oemnoro,
Onaronapst HUTMYHIO HECKOJIBKUX CIIOEB AITHJIEPMUCA,
TUIOJIEpPMa HE BBIENICHA OT/EIBHBIM CIIOEM, a Ha0-
JIFOAETCS OTACNIBHBIMU BKJIOUCHUSIMH (PHCYHOK 3).

Pucynok 2 — Anatomnueckoe crpoenue nodera Haloxylon persicum (1), Haloxylon aphyllum (2). EP- snnzaepmuc,
PAL — nanucagnas xnaopenxuma, C — kpuctamisl, BS — kieTkn 00KIIaAKu COCYIUCTOrO myuka, WS —KJIeTKH HapeHXHMBI,
VC — cocyauctslii mmuHap, CB — my4ku nepBHYHON KOPbI

HV [ det

Pucynoxk 3 — Anaromudeckoe crpoenue nobera H. aphyllum (cneBa — CHUMOK ONTHYECKOTO MUKPOCKOIIA,
cripaBa — MUKpodoTorpadus, NOIy4eHHas ¢ TOMOLIBIO CKAHUPYIOLIETro AEKTPOHHOTO MUKPOCKOIIA)
EP — smnepmuc, PAL — nanucannas xinopeaxuma, C — kpuctauiel, BS — kiieTkn 00KIaaKky coCyancToro mydka,
WS — knerku napesxumsl, VC — cocynuctslii iuausap, CB — myuku nepBU4YHON KOpbI

[Tox kneTkamu snuaEepMuUCca PACIOIOKEH CIOU
MMaaucaaHoON XJIOpEeHXUMBI. Kak W3BEeCTHO, Cyie-
CTBEHHBIM W HamboJee OOIUM MPU3HAKOM, BO3HU-
KAIOIIUM B TIPOIIECCE IBOIIOITMOHHOTO MPUCIIOCO0-
JIEHUS K 3aCYIUIMBBIM YCIOBHUSAM CpEIbl, SBISIETCS

penyKuus TMCTOBOM MiIacTUHKH. CIIOMHOCTh ME30-
(wTa Ipu ATOM Y pacTEeHH yBEJINYHBACTCS, OCO-
OCHHO CHJIbHO pa3BUBACTCS MAINCAAHAs TKaHb, YTO
MO3BOJISIET PACTEHUIO TPOTUBOCTOSATh, MPEXkKIE BCE-
ro, MoYBeHHOW 3acyxe [11]. YBenmndyenne cioéB u
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TUIOTHOCTH CTOJIOUATON TKaHU A0 HEKOTOPOH cTe-
MeHN KOMIICHCHPYET Majylo TUIomaab (POTOCHHTE-
3upylomux opraHoB. Ho ¢ apyroil cTopoHsl, mpu
HEOOBION TuTOIaau (GOTOCHHTE3UPYIOIICH TOBE-
PXHOCTH paCTSHHS JIOJDKHBI 00€CTIeYUTh ce0s riac-
THYECKUMH BEIICCTBAMHU. JTO MPOUCXOUT 3a CUET
Pa3BUTHS MATUCATHON TAPEHXUMBI ¢ 00€UX CTOPOH
nobera. Benp manucanHas TKaHb SIBISICTCS CaMbIM
BBICOKOIIPOU3BOIUTEIHHBIM TUIIOM TKaHH i BHOCUT
OCHOBHOI BKJaj B poTocunTes [12].

Jlasree pacrioyioskeH cioi KIETOK OOKIIaIK! CO-
cymuctoro myuka (Kpanm-anatomusi). Y cakcaymia
JIMCTBSA CUIIBHO PENyIMpoBanbl 1 ocHoBHYIO C, dho-
TOCHHTE3UPYIONIYI0 (PYHKINIO BBITOJIHAIOT MOJIO-
neie exeronubie moderu [13]. Dt mobern uMerOT
TO K€ MPOUCXOXKICHUE, YTO U UCTHHHBIC PEayIIH-
POBaHHBIE JINCTHEB, W3 ANHMKAILHOW MEPUCTEMBI
Bepxyiuku nmodera [14]. B xjoporutactax me3o¢hui-
na (pUKcanus yrileKUCIOTHI IPOUCXOIUT B PE3Yilh-
tare npucoemunenus O, x pochodenonmupysary,
MIPHUBOJIAIIEMY K 00pa30BaHUIO KUCIIOT C Y€THIPhMS
aTOMaMH yTJiepo/ia — OKcajloareraTa ¥ Majara. JTo
— «C, — nyte» Quxcanuu O,. Pactyr pacrenns C,
— TUTA B I0XKHBIX 30HAX ¥ MPUCTIOCOOJICHBI K yCIIO-
BHSIM KapKOTo U cyxoro kinmata [13].

IIpoBopsmue MyyKky CIIMBAIOTCS MEXKAY COOOIH,
(hopMUpYs CIUIONIHOM TUI CTPOSHHS IIEHTPAIILHOTO
muHApa. CepaneBrHa NpecTaBieHa KPYITHBIMU
TOHKOCTEHHBIMH BOJ[032ITACAIONIUMH  TAPEHXHM-
HBIMH KJIETKaMHU. B mapeHXuMHOM cJioe KIIETOK, a
TaKkKe B XJOPCHXHUME PACTIOJIO0XKEHBI KPHCTAIIIO-
HOCHBIC KIIeTKH (Ipy3bl). Kpucramisl coneir cuu-
TalOT KOHEYHBIMHU MPOTYyKTaMH OOMEHa BEIIeCTB B
pacTUTENbHBIX OpraHu3Max, 0cOOEHHO B Kcepodu-
Tax. BeposiTHO, KpHUCTaIIIBI CIOCOOCTBYIOT YBEJIH-
YEHHUIO OCMOTHYECKOTO JIaBJICHUS KJIETOYHOTO COKa
(pucyHok 4).

CoCyuCTBI IUIMHAP TPEJCTAaBIEH KCHUIle-
Mot u pmoamoit. [lpencraBurenn cakcaymna 6erxoro
HMEET CUMMETPUYHYIO (DOPMY PACTIOIOKCHHS KCH-
JIEMHBIX COCYZIOB ¢ KaMOHWalbHO# oOKiTankoii. B To
BpeMsi, KaK KCUJIEMHBIC COCY/Ibl YEPHOTO CakcayJsia
CUMMETPUH HE MMEIOT W KaMmOuanbHas OOKIajKa
oOpa3yer criomHoi cioid. CKiIepeHXUMa UMEeeTCs
y 0oboux BuIOB Haloxylon v IpeAcTaBIeHa B COCY-
JUCTOM IIFITUHJIPE.

OCOOCHHOCTH aHATOMHUYECKOTO CTPOCHHUS Be-
TeTaTUBHBIX OPraHOB PACTEHHI, B TOM YHUCIC U
CTpOeHHe 1mobera, JOCTATOYHO MOJTHO OTPAKAIOT UX
aJIaTTaIIo K YCIOBUSM IPOU3PACTAHUS.

W xots Haloxylon persicum n Haloxylon aphyl-
lum BCTpeYaroTCs B CXOTHBIX COOOIIECTBAX M OT-
HOCATCSI K OJIHOM 3KOJIOTUYECKOU IpyIine rncammo-
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(GuTOB, B X aHATOMUYECKOM CTPOCHUH, HAPSAY C
MpU3HAKAMH CXOJCTBA, HAOIFOMAIOTCS 3aMETHBIC
OTIINYHSI.

K o0muM npuzHakam, XapakTepHBIM IS 00JTb-
HIMHCTBA ICAMMO(HUTOB, OTHOCSTCS CIIETYIOIIUE:

— ¢opma mobera — okpyrIas;

— KpHUCTAJUIBI MPUCYTCTBYIOT B XJIOPEHXHUME U
MIapeHXIME;

— HENpepbIBHAs XJIOPEHXMMa, HaJIM4ue KpHC-
TaJJIOB B XJIOPEHXHME;

— HaJIM4Me KPUCTAJUIOB B IApEHXHUMeE, YAJIUHEH-
HBI€ JIy9W TTAPEHXUMBI BOKPYT COCYAHMCTOTO ITHIIN-
HpA;

— HaJIM4Yue MEePBUYHON KOPHI;

— COCYIUCTBIH LMIMHApP, 4 Pa3luYHBIX pacc-
JIOEHUS, KOKJIBIA COCYTUCTBINA MyYOK OKPYKEH I'yc-
TOH CKIICPEHXUMHON 000JI0YKOIA;

— HAJIMYUE KPUCTAIIIOB B COCYIMCTOM LIMITHHIPE;

— XOpOUIO pa3BUTas NajucagHas NapeHXuMa;

— XOPOIIIO pa3BHUTas CKIEPEHXNMA.

OcCHOBHOE pa3TiIn4Ke BUAOB cakcayja — KOJIH-
YECTBO AMHIEPMATIBLHBIX cloeB (Tabnuia 4). B cBs-
3u ¢ IudGEepUHINPOBKON SNIUACPMHCA CaKcaya
0esoro yBenTu4YMBaETCS TOJIIMHA SIHCPMATHHOTO
cnosi. Haloxylon persicum umeeT TONIIUHY MTHAEP-
muca — 12,79-13,62 mxMm, B TO Bpems Kak H. aphyl-
lum — 7,67-10,53 MKM. YBeIHYEHHE TOJIIHUHEI
SMUAEPMHUCA ONPEAETAET IKOJIOTUIECKYIO TPUCIIO-
cOOJISIEeMOCTh BHJIa K AKCTPEMaIbHBIM TeMIIepaTyp-
HBIM YCJIOBUSIM. TONIIMHA XJIOPEHXHUMBI B 00OUX
BHJIaX HAXOJUTCS TPAKTUIECKH Ha OJTHOM ypOBHE.

XnopeHxumMa — (OTOCHUTE3MPYIOIIAs TKaHb
y mpencraBureneii poga Haloxylon, mo cTpykry-
pe 1 xapakrepy xumusma ycoenus O, cooTBeTc-
tByeT C,-tuna Qorocunresa. OOIas KOHUENIHUS
C,-cuHzpOMa B TOM, YTO MM OOJIaJar0T BOJIIOIH-
OHHO 00Jiee MOJIO/IbIE TAKCOHBI, TPEJICTABUTEINN KO-
TOPBIX HMEIOT BBICOKHI TEMIIEPATypPHBIH ONTHMYM
(oTocrHTE3a, BHICOKOE IUIATO CBETOBOTO HACHIIE-
Hus, 6oree dhPeKTUBHO HUCMONB3YIOT Biary [15].
ITo nanubpiM B.W. IlpstHkoBa [16], uncio C , BUJIOB
(B psimy: GapxaHHBIE MTECKH-3aKpIeeHHbIE MECKHU-
TaKbIPOBUHBIC ITOYBBI-COJIOHYAKH) BO3pACTaeT C
16,5% no 70%. B aToM e psimy oTMedaeTcst yXyad-
LICHUE TIOYBEHHBIX YCIIOBHI — BO3pACcTaeT BOJHBIH
JNeQUIUT, yXyIIIAITCS arpoQu3HYecKre CBOWCTBA
TTOYBEI, BO3pPACTaeT COACPIKAHNE COJICH.

TonmuHa MapeHXUMBl pa3iIn4yaeTcs B 3aBU-
CUMOCTH OT TPUHAIICKHOCTH K ONPEISICHHOMY
Buy. Tak, TONIMHA MapeHXUMHOTO CJI0s y TpeJic-
TaBUTEJIEH cakcayjia YepPHOTO BBIIIE M COCTABIISET
99,69-143,98 mkM, uem y cakcayiia Oenoro — 79,56-
80,52 MKM. BeposTHO, 3TO CBsI3aHO C IpoU3pa-
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crauueM H. aphyllum B 0Oonee OIaronpuUsTHBIX
YCIOBUSIX C OJIM3KUM 3ajleraHieM YpPOBHSI TPYH-
TOBBIX BOJI, BCIEJCTBHE OoJiee JOCTYIMHOW Biard
BOJI03amacaronias TKaHb M0OEroB MMeeT OoJbIee
passuthe. Takke Oojiee BBICOKAs BCTPEYAEMOCTH
KPHUCTAZIOB B AQHATOMHUYECKOHW CTPYKType Iobe-

TOB YEpPHOI'0 Cakcayjia ONpPEAEIsIeTCS ero Mpou3-
pacTaHueM B 0OoJiee 3aCOJICHHBIX YCJIOBHSAX, YeM
Oenblii cakcaynl. BeinepkuBaeT MUHEpaIHM3aIHIO
TPYHTOBBIX BOJ 10 40 I/J1 ¥ 1O TUITY aKKyMYJISIIUH
30JIbHBIX BELIECTB OTHOCUTCS K IPYIIIE MICTOYHBIX
HaTpUeBbIX pacTeHui [17].

Pucynok 4 — Armaromudeckoe crpoerune nobera H. persicum (cieBa — CHUIMOK ONITHYECKOTO MHKPOCKOIIa,
crpaBa — MHKpO(oTOorpadus, MOIydeHHas ¢ TIOMOIIBI0 CKAaHUPYIOIIETO IEKTPOHHOTO MUKpockomna) EP — smmaepmuc,
PAL — manmucannas xnopenxuma, C — kpucrauisl, BS — kiieTkn 00KIakn cocyaucToro mydka, WS — KI€TKH TapeHXHUMBI,
VC — cocynuctsrit mummaap, CB — myukn nepsudanoi Kopbl, CO — KoJuleHXHMa

Tabaumna 4 — OcoOCHHOCTH aHATOMHYECKOTO CTPOSHH TOOEToB MpeicTaBuTesc cemerictBa Chenopodiaceae

Koi-Bo
B Oo6paszen, | TommuHa mu- CJI0eB TonmumHa XJ10- Kpucramner B | TommumHa 00K- Tommura
15018 HapeHXI/IMBI,
y‘{aCTOK ,ZICpMI/Ica, MKM 3rm;[ep- peHXI/IMLI, MKM XJ'IOpeHXI/IMC JaaKu, MKM MEM
MHCaA
Haloxylon 1 12,792,066 3 25,405+3,48 10,311,155 7,061£1,498 | 79,563+5,499
persicum 2 13,627+3,05 3 28,038+5,02 12,735+1,74 8,97+1,218 80,52746,043
Haloxylon 3 7,675%1,697 1 23,628+2,596 | 15,309+1,288 8,61+1,288 99,698+1,354
aphyllum 4 10,531,403 1 17,609+3,571 | 10,454+0,976 | 8,088+1,073 | 143,985+8,51

ITo muenuro W.I1. Iletposa [18], skomormuec-
KM€ pa3nuyusi 0eJI0ro u 4epHoro cakcayJyioB o0yc-
noBiieHbl dnaduyeckumu  paxtopamu. [losromy
O0COOEHHOCTh WX pa3MEIIECHUs M0 TEPPUTOPUU —
clieIcTBHE 31aUUeCKUX Pa3IMuui yCIOBHHA Mec-
TOOOWTAHUH, a HEe MPOSBICHUE 30HATHHOTO I'e0T-
paduzma.

Cornawasice ¢ IlerpoBbiv, JI.A. Kypoukuna
[19] paccmatpuBaer (opmaiuu 0O€jio- U YEPHO-
CaKCayJIbHUKOB KaK «IKOJIOTO-(DUTOIEHOTHYECKUE
BapHaHTBD (NICaMMO(UTHBIN, TaTOME30KCEPOPHT-
HBIA ¥ TeTpO(UTHBIN), 3aMelIanme Ipyr Apyra

B Ppas3HbIX 3KOJOTMYCCKHUX YCIOBHAX, U IMO3TOMY
00BETUHSIET X B OJIMH TUII PACTUTEIHHOCTH.
HckimrountenbHas TPUYypOYESHHOCTh OEIocaK-
CayJIbHUKOB K IIECYaHOMY HE3aCOJICHHOMY cyOcTpa-
Ty MO3BOJISIET paccMmarpuBath Haloxylon persicum
KaK TeHeTHYecKoe mpousBonaHoe H. aphyllum, ero
JKOJIOTHYECKU Y3KO CIICHUAIM3UPOBAHHAS CJIe-
nass BeTBb [20], OTIMYUTENBHBIC YEPTHI KOTOPOM
3aKpeIJICHBl B (DPU3HUOJIOTUYCCKUX U aHATOMHYEC-
KHX TpH3HaKax. benblii cakcayn — oOnanareib
3-cloftHOTO AmUIepMICa, TIIyOOKO TOTrpPY>KEHHBIX
YCTBhHII ¥ TOBBIICHHOI'O OCMOTHUYCCKOI'O JaBJICHUA,
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MOATOMY 3TOT BHJ 0OJiee 3aCyX0yCTOMYMB, yeM H.
aphyllum. DOtum ompeaensercs Oojiee IMHPOKOE
pacmpocTpaHeHrue Oelloro cakcayja B IECYaHBIX
maccuBax [21].

[MocnenoBatenbHas uaeHTUGUKAIUS ~ QYHK-
LUOHAIBHBIX U CTPYKTYPHBIX IIPU3HAKOB PACTEHUI
MO3BOJISIET IPOTHO3UPOBAThH KIMMATHYECKHI apeal
oOuTaHusa u IHOTCHIIMAJIbHBIC 3KOJIOTHYECCKHUE BO3-
MOXKHOCTH. J[IaHHBIN MOAX0 MOKET OBITH HCIIOJNb-
30BaH Kak MpHU MPOTHO3ZUPOBAHUU U3MEHCHHS pac-

THTEJIFHOCTH B MEHSIOLIEMCS KIIMMaTe, TaKk U JUIs
CO3JIaHHs BEICOKOI((EKTHUBHBIX arpo(UTOLEHO30B
B Pa3IMYHBIX NPUPOIHO-KIMMATHYECKHX paioHaxX
[16].

Takum o00pazoM, pe3yabTaTbl HCCIEIOBAHHI
MOTYT MOCTYXHTh OCHOBOW M J0Ka3aTeIbCTBOM
BO3MOKHOCTH CO3JaHHs KyJIBTYpbl Oojee ycToii-
YMBOH B (PUTOMEIMOPATHBHOM IUIaHE M 00Janaro-
mei 0osee MUPOKOW AKOJOTHICCKOW Bapradeih-
HOCTBIO.
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