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KHUPHUI (10KTOPJIHK IUcCePTAUACUHUHT AHHOTALMACH)

Juccepranuss MaB3yCHHUHT J0J13ap0/uru Ba 3apypusatu. byryHru kyHna
TYHOPOK WIYpJIaHUIIM AYHE MHUKECHAA HMKTUCOOUET TapMOKJapura Karra 3apap
Kypcata€Tran ri00an MyaMMmoJapaaH Oupuaup. «Xo3upaa HAyHE KYypYKIHK
KUCMUHUHT Aespiau 10% mypiadran TynpokiapjaaH uOopar, apull Xyayuiapaa
JKoMamran 75 MaMiiakaTra mrypiaaHuIl calOuil Tabcup K}”/pcaTMOK,ua»l.

MycTakWuIMK ~WWUIapyuaa MamJIaKaTUMHA3 —KHUIUIOK — XYXKaJduruga KeHr
KYJIaMJIM UCJIOXOTap oaubd 6opmimo, Oy Oopana, ailHUKCa epIapHUHT MEJTMOPATHB
XOJIAaTUHU TyOJaH sXIIWiall Ba YHYMJIOPJIMUTUHU OLIMPUINTa aJOXUAa IBTHOOP
Kapatuiaau. Maskyp MyHanumiia amajira OLIMPWITaH JacTypuid dopa-Tagoupiap
acocuJa MyaHlsH HaTWwXkKanapra, >KyMJIaJaH, TYyNpOK LIYpJaHUIIra Kapiiu
KypallMiijga  caMapald  ycyuiapAaad  QoijamaHum,  CyB — TEXKAMKOP
TEXHOJIOTMSJIAPHU KOPUM OTULI, IIYPJIAHTAaH TYIMPOKJIApPra YHMAAMIM YCUMIIMK
TypJapyuHU aHHWKJAIl Ba HABJIAPUHU SPaATUII, YJIApHU (DUTOMEITMOPATUB
TaaAOupIIapard camapajopiIuriHy OIIKUPHUILI O0pacuaa HaTHXKajlapra SpULIHIIIN.

XKaxonna mrypaanrad MaioHnapaa ranouT YCUMIMKIAPHUHT Y pIaHUIITa
YUJAMIWIMTUHU ~ aHUKJAIl Ba ylapiaH MLIyp epjapHU  Y3JIallTHUPHINIA
doimananum MyxuM axamusT KacO 3Taau, alHUKca, ralouT YcUMIIMKIapaa
yeryHauk KuiyBun Chenopodiaceae Vent. omnnacu Climacoptera Botsch. Typkymu
BaKWJUIAPUHUHT TajioMopd Ba KcepoMopd OenrujapHd aHUKJIAIl rajoputiap
opacuja YCUMIMKIAQPHUHT IOypra YWAAMIIMIMK Ba MOCJAIIUII XYCYCHUSATIApPHU
TYLIyHUIITa WMKOH sipataau. bynna Climacoptera TypkyMu TypAapUHHHT
IIypJaHUIIra MOCTAIIMII XyCYCHUATIApPUHU BETreTaTMB OpraHjiapu Mopdo-
AHATOMMK OeNrumiapyd acocuJa aHMKJIAll Ba YJIAPHUA aMajuETra »OpUWM STUII
nom3apd Myammodnapaan oupumup. Climacoptera TYpKyMH Typjlapu BereTaTHB
OpraHJIApUHUHT MIypra MOCHAIIMII XYCYCHUATIAPUHU MOP(OJOTrMK Ba aHATOMHUK
KUXATIaH aHUKJIAII Ba yiapaaH aManméraa dorgananuim 0Viinya TaaAKUKOTIapHU
amasira OIIMpHIN KyWuaarnya uzoxjyiananau: Climacoptera TypKyMH TYpJIapUHUHT
KeIUO YUKUIIM, CHCTEMAaTHUKAacCH Ba HKOJIOTHUSACHHHU aHUKJAll, MOp(}O-aHATOMHUK
ycnyOnap €paammuna  KyprOKUYMJIMK —Ba IIYPJAHUII TabCUpPHUIAa BETE€TaTUB
OpraHJIapUHUHT TY3WIUIIN Ba PUBOXKIAHUII XyCYCUSATIAPUHU YPraHUIl, yiap/iaru
y3ura XoC aHAaTOMHUK MOCJAIIyBYAHINK OenruiapuHu (yHKIIMOHAT >KUXATHAaH
Oaxomarl, TeHOTUNMHUK Ba (EHOTHMHUK Oelruiiap acocwjaa Typjiap YUIAMIIAIUTH
KYpPCAaTKUWIAPUHU  aHUKJAII, TaJOTOJICPAHTIIMIM Ba TaJOpPE3UCTEHTIUTUHU
acoclaill, YCUMIMKJIAQPHUHT XY)KaJIUK OeNrujapyuHu aHUKJall, OIypJaHraH Ba
MapruHai epjap peadunuranuscuaa GoiganaHul UMKOHUATIAPUHA UCOOTIIAL.

V36eknucron PecnyGmukacu Ilpesumenturunr 2007 fimn 29 okrsabpaaru
[1®-3932-con “EpnapHUHT MeIMOpaTUB XOJIATUHU SXIIWIall TU3UMUHU TyOlaH
TaKOMUJUTAIITUPUIT  yopa-tagoupnapu Tyrpucuga’tu  dapmonu, 2013  itun
19 anpenmaru [1K-1958-con “2013-2017 iwimap naBpuaa CyFOpWIAIUTaH
€pJIApHUHI MEJNHOPAaTUB XOJATMHU $HAJa AXUIWIALL Ba CYB pecypciapuial
OKWJIOHAa (oWJaNaHull 4Yopa-TaAOupiapu TYFPUCHAA TH KapopH Xamaa Mas3Kyp

! International Institute for Environment and Development (http://www.iied.org)
International Center for Biosaline Agriculture (http://www.biosaline.org)



daomuarra TerHIUIM OONMIKA MEBEPUN-XYKYKUH XyxoKatiapaa OenrujiaHra
BazudaiapHu amajira OIIUMpHUIIra Yymoy AuccepTaluus TaAKUKOTH MYyailsiH
napaxaaa Xu3Mar Kuiaau.

TagKuKOTHUHT pecny0nka GaH Ba TEeXHOJOTHMSJIAPH PHUBOKJIAHUIIN-
HUHI YCTYBOP HyHaJUNLIapura OOFJIMKJIUIU. Maskyp TaIKUKOT pecryOiuka
dban Ba TEXHOJOTHSJIAp PUBOXIAHUIIMHUHT V. «KunuioK XyKamurw,
OMOTEXHOJIOTHS, PKOJIOTUSA Ba aTpod-MyxXuT Myxodazach» yCTyBOp WYHAIUIINra
MyBO(HK OaXkapuiTaH.

Juccepranuss MaB3ycH OyHM4Ya XOPWKHHA WIMMH-TAIKUKOT/IAP IIAPXM.
Chenopodiaceae ownacu Climacoptera TYpKyM TYpJIapUHUHT CHCTEMAaTHKACH,
¢buIoreHuscH, aHaTOMUK TY3WIHMIIA Ba (DOTOCHHTE3 JKapaCHUTA HYHAITHPWITaAaH
WIMHUN W3JAHUIUIAP >KAaXOHHUHI €TaKYu WJIMHUN MapKasjapyd Ba OJUA TabIuM
Myaccacajgapuna, sxkymtaaan: Department of Biochemistry and Molecular Biology,
University of Georgia (AKII), Institut fiir Allgemeine Botanik, Johannes
Gutenberg-Universitdit Mainz (I'epmanms), Institute of Biology, Section
Systematics and Morphology of Plants, University of Kassel (I'epmanus), School
of Biological Sciences, Washington State University (AKII), Department of Plant
Sciences, University of Tehran (Opon), Department of Ecology, University of
Bielefeld, (['epmanms), bByryn Poccuss o3yka OSKHMHJIApH HIMHNA-TaJIKUKOT
nuctutytr (Pocens), borannka nncturytn (Poccnus), V36ekucron Kopakymunmmik
Ba Uyl OKOJOTMACH WIMHHA-TagKMKoT wnHCTHTYTHHA (Y36CKHMCTOH) 0NHG
OOpUIIMOK/1a.

Climacoptera TypKyM TypJapUHUHI  TaKCOHOMMSICH, MaxcCyclallraH
CTPYKTYPACUHUHI IIypra YWJIAMIIMJIMTUTA, XY>KaJIUK axaMHSITUra OHWJl KaXOHJa
o0 OopuiraH TaAKUKOTIAp HATWXKAcUAa KaTop, *KymJajdaH, KyWuJaard WiIMUN
HaTwxkanap onuHrad: Climacoptera TYpKyM TYpJIapUHH MOJEKYISP-TEHETUK
TaXJIMJT KUJIMII aCOCHIA YJIApHUHT (DHIIOTEHHSICH aHWKJIaHTaH Ba CUCTEMaTHUKACU
tysuiaran (Institute of Biology, Section Systematics and Morphology of Plants,
University of Kassel, T'epmanus); KpaHI-Ty3WIMacuHH (OTOCHHTE3HHHT
C4-Tunura OOFNMMKIMTH Ba axamusatu Ttacaukiaanradn (Institut fiir Allgemeine
Botanik, Johannes Gutenberg-Universitit Mainz, T'epmanus); Climacoptera
TypJIApUHUHT Iy pJlaHraH Ba Jerpajanusira y4para epJiap
duromenuopanmscuaary - axamusth  anukiaanrad  (Department of Ecology,
University of Bielefeld, I'epmanus); Climacoptera typnapuau 1yp cyB Ouiad
CYFOPHUIIl OpKajdu eM-Xallak arpouToleHo37ap SpaTUIl MYMKUHJIUTH WIMUN
acocnanran (byryn Poccust o3yka OJKHUHJIApU WIMUN-TAIKUKOT HWHCTUTYTH,
Poccus).

JyHéna YCUMIIMKIIApHU MIYPJIAHUIITa MOCHAIIMII XYyCYCUATIapu Oyilnua
KaTop, SKyMjaJaH, KyWujard yCTyBOp HYHaiIunuiapjaa TaAKUKOTJIAp OJU0
OopunMokaa: rajouTIap MOCHAIIMIINATA JKCTPEMal OMIIUIAD TabCUPUHU
acocliaill; MOJICKYJISIp-TeHeTUK TaxXJWUiap acocuja TalopuT YCUMIIMKIAP
(GUIOTEHUSCUHA  aHWKJIAI;  YCUMJIMKJIAPHA  BETETaTUB Ba  T'CHEPATHB
OpraHJIApUHUHT CTPYKTYpaBUM O€NITMiIapuHU WIypJaHUIIra YWJAMIAIUTUHA
Oaxomamr;  TamodUT  YCUMIMKIApPAArd  KPAHI-TY3WJIMAaHWHT  MOCJIAIIIHII
xKapaCHUIAard axaMUsITHHA WIMHANA acOCJIAI; NIYPJIaHTaH epiiap YIyH UCTUKOOIIN
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Oynaran rano@uT YCUMIMKIAPHU YOPBAYMIMK Ba (papMalleBTHKa TapMOKJIapHura
YKOPUM HTHIII.

MyaMMOHMHI VpraHwiranjiuk Jaapaxkacu. ['ajoduTiapHUHT, XycCycaH
Chenopodiaceae ownacu Climacoptera TypKyM TypJapUHUHT MOJICKYJISP
Ouosyoruscu Ba YCUMIUK opraHiapuga (orocuHTe3HUHr C,-TUIUHU amaira
OIIMPHUILJIA  KpaHU-Ty3WJaMara OWJl  TaJKUKOTIAp  XOPWKIMK  OJHMIIap
V.J. P’yankov et al.2, W. Wucherer et al.3, G. Kadereitet et al.*, H. Akhani et al.’ Ba
Jerpajanysara ydyparaH epiapHH SXIIWiIamiga TaloQUTIApHUHT [IYpJIaHUIIra
TabCHPHHY aHMKIAI Oyiinua mmanmmutap Ould Ahmed et al.® Tomonuaan onu6
o6opuiran. MJIX mamnakatnapuaa Climacoptera TypKyMu alpuM TypJIapUHUHT
CUCTEMAaTUKACH, OKOJOrHMSACH, TapKaJIdluura OaFuIUIaHTaH  TaJAKUKOTJIAp
AJIl. CyxopykoB’ wWmutapuaa, YK OpraHJapHHHHT aHATOMHK TY3HJHIIIAPU
A.K. Tumonus ® uliapyuaa, eM-xamak 3KuHU cudaTtuaa yJIapHUHT CEJEKIMICH Ba
xyxamknarn axamusata D.3. IllamcyrmuroBa xamma M. Durikov et al.’ Ba
OOIIKATIApHUHT UMW acapiiapua EpUTUITaH.

PecniyOnukamusna onub Oopwiran wuznaHunuiap gaBomuga Climacoptera
TYpKyM Typyiapu OVitmda ailpyum WIMHI MabIyMOTJIap OJMHTaH. Maskyp TypKyM
Typiiapunu cuctematukacu Y.I1 IIparos, ranoronepantimvinruy H.M. Axxururosa,
Mopdomnoruscu, aHaTomusicu KucmMal A.A. byTHUK Ba Oo1mikanap, SMOPHUOIOTHSICH
JI.T. XampaeBanapHuHT unutapuaa Kain stuiarad. Climacoptera typkym Typiapu
BEre€TaTUB OPraHJapUHUHT AaHATOMHUK TY3WIHILK, [IYPJAHUIITa MOCTAIIMII
XyCyCUSTIapU Ba YMAAMIIMIUTH OYyliMya MabiIyMOTJIap €Tapiau 3Mac. XO03Upru
kynna  Climacoptera  TypkyM  TypJapyuHM  WIYpJAHULITa  MOCJAIIMII
XyCyCUSITIApUHH OMOMOP(OJIOTMK Ba CTPYKTypaBUM Oedrujapu acocuja
aHUKJIAlI, OIypra YUJaMIWIMTUHA (PU3HOJOTHK >KMXATJaH M30XJall XaMmJa YHU
KOHCEpPBAaTUB Ba Yy3rapyBuaH OenrwiapuHu wiMmuid acocnaw, Climacoptera
Typiapuaan amanuérna  (QoWJaNaHMINHM — aHUKJIAINL, WIYpJaHTaH  epiap

2 P’yankov V.J., Vosnesenskaya E.V., Kondratschuk A., Black C. A. Comparative anatomical and biochemical
analysis in Salsola (Chenopodiaceae) species with and without a kranz type leaf anatomy: a possible reversion of C,4
to C; photosynthesis // American Journal of Botany. — America. USA, 1997. — Ne 5 (34). — P. 597-606.

® Wucherer W., Breckles W. Vegetation dynamical on the dry seafloor of Aral Sea / Sustainable Land Use in
Deserts. — Springer, 2001. — P. 52-68.

* Kadereit G., Borsch T., Weising K., Freitag H. Phylogeny of Amaranthaceae and Chenopodiaceae and the
evolution of C, photosynthesis // Journal Plant Sciences. — USA, 2003. Ne 6 (164). — P. 959-986.

® Akhani H., Ghasemkhani M. Diversity of photosynthetic organs in Chenopodiaceae from Golestan National Park
(NE Iran) based on carbon isotope composition and anatomy of leaves and cotyledons // Nova Hedwig. — Beiheft,
2007. - P. 265-277.

® Ould Ahmed B.A., Mohamed A.S., Irie M. Groundwater recharge and salinity problem in South-western
Mauritania // Journal of Arid Land Studies. — Japan, 2015. V.25. N3. — P. 129-132.

" Cyxopykos A.Il. Kapronorus cemeiicrBa Chenopodiaceae B cBsizu ¢ mpoGieMamu (HIOTCHHH, CHCTEMATHKH H
JUArHOCTHKH ero npeactaBureneit. — Tyna: I'pud u K, 2014. — 400 c.

® Tumonmn A.K. AHoMmanbHOE BTOPHYHOE YTONIIEHUE IEeHTpoceMeHHbIX: Crnernuduka mMophodyHKITMOHATBHON
sBommonun pacteHuid. — Mocksa: KMK, 2011. — 353 c.

° Ilamcyraurosa D.3., Ilamcyrauros 3.110. duropecypchl raTodUTOB M TEPCIEKTHBBI MX HCIOTb30BAHMS B
CUCTEMEC apUAHOI'0 KOPMOIIPOU3BOACTBA // AIIaHTI/IBHOC KOpMONPOU3BOACTBO. — Mockaa: POCCCHLXOSaKaﬂeMI/Iﬂ,
2010. — Ne 2. — C. 10-24; IlamcytaunoBa 3.3. Knumakontepa msacucrast (Climacoptera crassa (M.B.) Botsch.) —
IEHHOC KOPMOBOC PpACTCHUEC HaA 3CEMJIAX, OpOLIaCMbIX COJICHOM BOZ(OI7[ // MHOFO(byHKIII/IOHaJ'IbHOC aJaliTUBHOC
KOpMOTpou3BoACTBO. COOPHUK HAy4YHBIX TPYAOB. — Mocksa, 2015. Beim. 7 (55). — C. 108-114; Durikov M., Esenov
P., Nowak R., Perryman B. Chenopod cultivation increases the forage base for domestic grazing animals in
Turkmenistan // Journal of Arid Land Studies. — Japan, 2015. V.25. N3. —P. 77-80.



duTOoMenMopanusIcua Kyiamn 1013apo uiMuii-aManuil axaMusTra ara.

Juccepranus MaB3yCHHUHT JAUCCEPTANMSA 0AKAPUITAH WIMHIA-TAAKUKOT
Myaccacacl WIMHA-TQAKMKOT HUIUIapu OwjiaH Oorjmkjuru. Jluccepranus
TAJKUKOTH YCHMIIMK Ba XalBOHOT OJNIAMH TeHO(GOHIM MHCTHTYTHHHHT HIIMHIi-
TaIKUKOT wunuapu pexacuHuHr @OA-D3-T154 «Typam 3KOJOTHK TYpyX
YCUMITMKIIapUia Ty3 TYIUIAIIHUHT CTPYKTYpPaBUM-(PYHKIMOHA TaTOMHANKAIUACH
Ba kuHeTukacm»  (2007-2011) Ba ®5-DA-0-13289  «YcHUMIHKIApHUHT
MaxcCycJlalll'aH CTPYKTypalapy Ba YJIAPHHUHI CTPECC OMUJUIApra YMAAMIIMIIATUHU
ommpumr uymiapm» (2012-2016) wmaB3ynmapugard  QyHZaMEHTAN JIOMHXAIap
noupacuaa Oakapuiras.

TankuxorHunr makcaau Climacoptera Botsch. (Chenopodiaceae) Typkymu
TypJapyHU LIYpJIaHUIIra OOFIUK X0J1a MOP(HOTreHe3U, OHTONEHE3H Ba BErE€TaTUB
OpraHjiapyd aHATOMHUK TY3WIMIIMHWUHT MOCJAIIMII XYCYCUSATIAPUHHM aHHUKJIAIIJaH
noopar.

TaagkKuKoTHUHT Basudasiapu:

Climacoptera TypkymMu TypiapuHHHT MOpP(GOreHe3d Ba  OHTOICHE3
OOCKUWIAPUHU YPraHMIIL;

ACCUMUJISIIIUSIIOBYM OPTaHJIAPHUHT aHATOMUK TY3WIMIIIMHYA TYPIU XU SIIIalil
HIapOUTHUTa OOFIIMK X0JIJIa YpraHull,

MNOSIHUHT TYpJM OKOJOTHMK MIapouTIapra MOCJAIIUII XYCYCHUSTIAPUHU
AHUKJIALI;

W13 TU3UMUHUHT MOP(OJIOTUK Ba aHATOMHUK XYCYCUSATIAPUHHA aHUKJIAILL;

Climacoptera Typkymu Typiapu €p YCTKHM KUCMHUHHHI O3yKaBUH KUHMaTHHU
Ba JIKaJOUIJAPUHUHT KUMEBUN TApKUOWHU aHUKJIALLL;

Climacoptera TypiapuHUHT yMyMHI MOCTAINWIT WYHATUIIUHU aHUKJIAHTaH
MOp(QOreHe3, OHTOr€He3 Ba CTPYKTYpaBUid OCNTHIIApUHUHT XYCYCUSTIapHU acoCHIa
AIIAIT MyXUTH Ba apeaiura OOFJINK X0J1a aHUKJIAIlI;

Climacoptera TypkyMH HWCTHKOOJIM TYpPJapUHHHT IIIypra YdJIaMIIHIAK
Japakacl Ba MKTUCOJIUN TapMOKJApAard axaMUSTHHH WHOOATra OJITaH XO0Jjaa
TABCHSI KUJIHIIL

TaakuKoTHUHT 00bekTH Mup3auynma, Kanyou-rapouii Kusmikymaa Ba
Yetioptna Tapkanran Climacoptera TypkymMu 4 Ta cekuusicura Macyo 8 ta Typu
xucobmananu: |. Sect. Ulotricha Pratov — C. ferganica (Drob.) Botsch.; Il. Sect.
Brachyphylla Iljin ex Pratov — C. affinis (C. A. Mey.); Ill. Sect. Amblyostegia
Pratov — C. transoxana (lljin) Botsch., C. turgaica (lljin) Botsch., C. intrcata
(1ljin) Botsch., C. aralensis (lljin) Botsch. — Ypra Ocué snnemmapu; V. Sect.
Climacoptera Pratov — C. longistylosa (lljin) Botsch., C. lanata (Pall.) Botsch.

Tankukornunr npeameru  Climacoptera  Typkymw  TypJapWHHUHT
MopdoreHe3u, OHTOTEHE3H, AHATOMUSICH Ba MOCTIAIIMIIN XUCOOIaHAIH.

TaagkukoTHUHT ycyuiapu. Jluccepranmsiiga MoOpQOJIOTHK, aHATOMUK,
(eHOIOTUK, OMOMETPHK, KMECHI TaXJIMJI, CTAaTUCTUK Ba OMOKUMEBUU TaIKUKOT
ycyJiapuaan (poranaHiIraH.

TagKMKOTHUHT WIMMIA SIHTWINTHM KyHugaruiapaad noopar:

wik Oop Typau mapouTiapra Oormmk xomma Climacoptera typkymu
TYpJIapUHUHT OHTOT€HEe3W Ba Mop¢oreHe3ugaru Typjapra XOoC MOCIAHHII
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Oenrunapy aHWKJIaHTaH;

ACCUMWJISIUSJIOBYM OpraHiapAard Me30(GUUTHUHT TYpJiu THUIUIapH, SIHail
MyXUTUTA OOFJUK XOJJard KCepo- Ba rajioMopd OelruaapHUHT MYTaHOCHOJINTH,
IIYHUHTEK y3rapra siaml mapouTHiaru OaprHuHT peakiusICcu aHUKJIaHTaH;

Climacoptera Typkymu Typiiapy VK OpraHjapu CTPYKTypajJapUHHHT
[IAKJUTAHUIIN TaBCU(IAHTaH Ba CTPYKTypaiap TapakKKMETUHUHT MYHAIMIIN 10512
OupnamMuyu  OoFflaMJaH aHOMaJll  MOJMKaMOWaJUIMKKa, WIAM3Aa JuapXJaH
VMKKWIAM4YH WyFOHJIAIIMINTA YTUIIN aHUKJIAHTaH;

TYpJIM XUJ SKOJIOTMK IIApOUTIApJa MapKa3uid IMUIMHIAPHU XHUMOSJIAIIA
OupyaM4u Ba UKKUJIAMYH ITYCTIOKHUHT CTPYKTYpPaBHH aXaMUSTH HCOOTIaHTaH;

Climacoptera TypkyMH TypJiapu €p YCTKA KUCMHUJA aJKaJIOUIap MUKIOPH
Ba 03YKAaBHUM KMIMATH aHUKJIAHTaH,

Climacoptera TypkymMu TypjapHu aJanTaldoreHe3d YMYMHH HyHaTUIIHN:
YCUIIHUHT Tynoapriuru, Me300a3UTOH Ba Oa3WTOH IIOXJIAHTAHJIUTH, KpaHIl-
Ty3WJIMaIX OaprHUHT CYKKYJICHTJIWTH, TOS Ba WIJU3HUHT MOJUKAMOUAIIIUTH
aHUKJIaHTaH,

Mup3zauynga TapkajiraH Typiaapja TYNpoK IIYpIaHUIIMHUHT —Cylbdat-
XJIOPUJIM TUMHUTA OWJ rajoMopd Oenruiap, YCTIOpTAa TapKajraH Typiapia 3ca
TYNPOK IIYPIAHUIITUHUHT XJIOPUA-CYIb(ATIN TUIUTA OUJ Kcepomopd Oenruiap
YCTYHJIMK KWIHIIN aHUKJIAHTaH;

Climacoptera TypkyM TypiapuHUHT rajomopd Ba kcepomopd Oenrunapu
XaMJia yJIapHU eM-XallakKJIMK cudaTiapu acocujia MHKUpO3ra yuyparaH siijaoBiap
dbutoMenuopanuscuaa GpoinanaHuIlra TaBCUsl KUJIMHTaH.

TagKUKOTHUHT aMaJIuii HATHXKAJIAPH KyHuaaruiapaad uoopar:

C. lanata, C. longistylosa, C. ferganica, C. affinis Ba C. intricata Typnapuna
rasioMopd Ba Kcepomop(d OeNTrUIapHUHT SAKKOJI HAMOEH OYJITraHIMTMHU XucoOra
OJITaH XOJJa YJApHU UIYypJaHTaH TYHOpoKiIap (GuTroMenropanusacuia KyJuiail
Oyiinua amanuii TaBcusIap MIuIad YUKWITaH Ba aMaIUETTa KOPUN KUIIMHTaH;

Climacoptera TypkyMH Typjapu €p YCTKM KHCMH Maccacu TapKUOWHUHT
03yKaBUM KUWMATUHUHT OMOKMMEBHMM KYpCATKHUWIAPWHU MHOOATTa OJiraH XO0Jij1a
eM-XaIak SKuHu cudaTtuaa unurad yuKapuinra )KOpuil KUJIMHTaH.

TagKuKOT HATHKATAPUHUHT WIIOHYIMJIMIH HIIJIA KYJUIAHWITaH KIACCHUK,
3aMOHABHM yCyl XamjJa WIMHN EHJalIyBiIap acocHJa OJWHIaH HaTWKaJlapHU
Hazapuil MabIymMoOTJIapra MOC KEJIWIIM, HaTWKaJapHUHT eTaK4Yd WIMUN
HalIpjapja 4Yom OTWITAHJIWTH, WIMHA XaMKaMHUST TOMOHHUJAH JaBJiaT
dbyHaaMeHTan  JIoMMXajJapuHU ~ Oakapuill  JTaBOMHUAAa TaH  OJIMHTAHJIUTH,
qUccepTanus TAAKAKOTH aMaiviil HaTHKaJapyuHU BAKOJIATIIM JIaBJIaT Ty3WJIMallapu
TOMOHUJIAH TACAUKJIAHTAHJIUTH Ba yJIapHU aMajauérra >KOpUi dTUITaHIUTH OuJiaH
U30XJIaHaIH.

TaagKUKOT HATHKAJAPUHMHI WIMHMH Ba aMajimil axamMHMsITH. TaJIKUKOT
HaTmkanapuauar wimmii  axamusatd  Climacoptera Botsch. (Chenopodiaceae)
TYpKyM TypJlapd BEreTaThuB OpPraHJapUHUHT  NIYPJIAHUINTa  MOCJAIIMIII
XYCYCUSTIApPUHN aHUKJIAHTAHJIUTH, YJIAPHUHT OHTOTeHE3W, MOP(OTEeHE3H Ba
CTPYKTypaBuUi Oenrujapy acoCuJa YPraHWITAHIWTH; TYPJIAPHUHT KCEpo- Ba
raiohakTopiapra MOCHAIIWIN  KOHYHUSTIAQPUHA  AHUKJIAHTAHJIWUTH, TypJd
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ITYpIaHUIT TUTUTApUIA TypJapHU T€HOTUITHK Ba (DEHOTUTIUK OCNTUIApUHU KUECHUN
oun® OepuiraHIuru OusiaH U30XJIaHAIH.

TaakMKOT HATWXKaJapUHUHT aMalluid aXaMHUsITH OJIMHTAH HATHXKaJapHUHT
Climacoptera TypKyMu TypJapuHU IIYpJaHTaH MaijoHIap (QUTOMEINOpaTHUB
XOJIATUHU SXIIWJIAm Ba OyHJIal Xyayajdapia 4YOpBauWIMK YYYH €M-Xallak
0a3acuHU MAaKJUTaHTHpHUIIAA (oiIaTaHUINIIN OulaH U30XJ1aHa H.

TaakukoT HaTHKaJapuHuHr skopmii Kmmaumm. Climacoptera Botsch.
(Chenopodiaceae) Typkym Typjiapu BEreTaTWB OpraHJIapUHUHT IIIypJIaHHIITa
MOCJIAIINII XYCYyCUSTIIapy OYiiM4a OJIMHTaH HaTH>KaJlap aCoCHJIA:

Climacoptera typkymuauar C. lanata, C. longistylosa, C. ferganica,
C. affinis Ba C. intricata Typnapu (PUTOMEIHOpPAHT Ba €M-XalllaK YCUMIIHTH
cuatuaa mypiaaHraH epiap ydyH skopui stwiraH (Kunuiok Ba cyB xykanuru
Ba3upiauruHuHr 2016 #mn 3 okxtsabpmarm 02/20-1215-coH MabIyMOTHOMAcCH).
Nnmuit  Hatwkanap mypiaHraH XyZayaigapaa arpouToleHo3fap —spaTHIlga
YOpPBAUMJIMK Y4YyH KUMMaTIM eM-xamak cudatuaa Climacoptera TypKyMu
TypJAApUHU XOCWIIOPJIUTUHYU OIIUPUIIT UMKOHUHU OepraH;

Climacoptera  TypKyMH  TYPJIApUHHUHT  IIYPJAHUIITa  MOCJALIUII
XycycusiTiaapu Oyinya OJMHraH WIMUN HaTwkanap ['epmaHusHuHr Opuapux
[unnep Homuparu IeHa yHHBEpCHTETH KOIIMAard YMyMuili GOTaHHKAa Ba
yeumimkinap ¢usnonoruscu uHctutyth AP 54/11-1 «Arabidopsis thaliana na
KAK épyrnukHu OOUIKapyBYM MAaxCyC-T€H JKCIEPCCUSICH Ba YHH TPaHCKPUILUS
Ba TpaHchsuus EpaamMuja OOLIKApWIMIINY) JIOWMXACUHUHT WIMHI-TaAKUKOT
viapuaa  Kymtanmnran  (lepmanus, ®pumpux luwimep Hommpmarn Vena
YHUBEPCUTETH KOIIMJAaru YMyMui OOTaHMKA Ba YCUMIIMKIAP (DU3HOJIOTHUSICH
MHCTUTYTUHUHT 2015 #iun 23 HogOpaaru mabiymMoTHOMacH). Mnmuil Hatuxkanap
CTpecc HapouTiIapja eM-Xallak YCUMIMKIAPHUHT aHATOMHUK TY3WJIMIIN acOCH[a
yJIAPHUHT YUIAMJIWIMTAHA aHUKJIalll UMKOHWHU OepraH.

TaagkuKOT HATHKATAPUHUHT anpodanusacu. TagkukoT HaTmwkanapu 20 ta
WIMHI-aMauii amkyMaHaa, skyminanan, «buonorus — nayka XXI Beka» (Ilymmuno,
2011; 2012; 2013), «buocucrema: ot Teopur Kk mpaktuke» (I[lymmuno, 2012; 2013),
«buopaznoobpazue. Dxonorusi. Apanrtanus. Opomromusi» (Omecca, 2013),
«/IHHOBAITMOHHBIC HANPABJICHHUS TOJATOTOBKH KBATU(UIIMPOBAHHBIX KaJIpOB B
BhICIIX Y4eOHBIX 3aBeAcHUsIX» (Ummkent, 2013), «HTpomykums pacTeHHI:
noctiwkenuss U nepcnektuBbl»  (Kapmm,  2011;  Tamkent, 2013),
«buopazHooOpaszue ¢iopbl  Y30ekucraHa W NPoOJIEMBI  PAIlMOHAIBHOTO
ucrions3oBanus» (Camapkann, 2011), «buoxunMa-XWiauKHM cakjaml — Ba
puBoxiantupul  myammonapu» (I'ymucton, 2012), «AxTyaibHble TpOOIEMbI
skojiorun pacteHui» (Tamkent, 2012), «Hayka, TexHWka W WHHOBAIIMOHHBIC
TEXHOJIOTUM B  3IOXy MorymiecrBa ©  cdacThs»  (Amxabax, 2014),
«buopa3znooOpasue, coxpaHeHHE M PalUOHAIBHOE MCIOJIb30BaHUE TeHO(pOHIA
pactenuit u xxuBoTHBIX» (Tamkent, 2014), «Innovations for sustainability and food
security in arid and semiarid lands» (Samarkand, 2014), «Bioorganik kimyo fani
muammolari» (Namangan, 2014), «AkTyaibHbIe TTPOOIEMbI (PU3NKO-XUMHYECKOM
owonorum»  (Tamkentr,  2015),  «lIpoOmeMbl  MYCTBIHHO-TIACTOUIIIHOTO
KUBOTHOBOJICTBA M apujHOro kopmomnpousoactsa» (Camapkana, 2015),
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«buonorndeckue W CTPYKTypHO-(QYHKIIMOHAJIBHBIE OCHOBBI ~HM3yYCHHUS U
COXpPaHCHUS OuopazHoobpaszus Y36ekuctana» (TamkenT, 2015),
«Y CHMIIMKJIAPHUHT Xa8THil CTpaTerusIapu Ba penpoayKims xapaéun» (I'yIncToH,
2016) MaB3yJIapuaaru peciyoiauka Ba XaJIKapo WIMUN-aMaJTii
KOH(EepeHIMsIapia Mabpy3a KypuHuImaa 0aéH STWiraH xamjaa ampoOarusaan
VTKa3WJITaH.

TagKuKOT HATHKAJAPUHUHT JYbJIOH KWIMHHMINK. Jluccepramus MaB3ycH
6yitmaa xamu 39 Ta WIMHIA WII YOI STHITaH, NIyJIapiaH Y30eKucToH Pecry6mmkach
Omuil arrectanysi KOMHUCCHSCHUHUHI JOKTOPJIMK JHMCCEPTALMSIIAPH ACOCHM  WIIMHIA
HaTYHKaJIapUHHU YOI STUII TABCUS STHITAaH WIMHIA Harmpiapaa 16 ta Makoda, )KymiiazaH,
13 Tacu pecmy0irka Ba 3 TaCH XOPIDKHUM )KypHAJUIAp/a HAIIP STHJITaH.

JldccepTanMsIHUHT XaKMHU Ba TY3WJMinM. J(pccepranus TapKuOW KHAPUII,
TypTa 000, Xynoca Ba dolganaHuirad amabuctinap pyixatugadn udopart.
JucceprauustHUHT XakMHu 181 GeTHH TalIkuI STaju.

JTACCEPTAIIUSIHUHI ACOCUM MASMYHHA

Kupunm kucmuna yTkazwirad TaJKUKOTIAPHUHT J0JI3apOJIMTH Ba 3apypaTu
acocjaHraH, TaJKUKOTHHHI MakcaJu Ba Basudanapu, OOBEKT Ba MIpeaMETIIapH
TaBcu(IaHrad, pecrnyoauka GaH Ba TEXHOJIOTUIIAPU PUBOKIIAHUIIIMHUHT YCTYBOP
HyHanuuuiapura MOCIUTH KYpcaTWITraH, TaAKUKOTHUHI WJIMMHM SIHTWJIMTH Ba
aMaJIui HaTHWXKaylapu 0a€H KWIMHTaH, OJIMHTaH HATWKAJIAPHUHT WIMHUI Ba aMasuil
axaMuaTd 040 OepwiraH, TaJAKHUKOT HaTHKAJIAPUHHU aMaluETra XKOpPUM KWJIHIILL,
HAllp OTWITaH WIDIap Ba AWCCEpTalMs Ty3WIHMIIU Oyiinda MabIymMOTiIap
KEeNTUPUJITaH.

HMucceprauustnunr «Climacoptera TYpKyMH TYPJAPUHMHI OMOIKOJIOTMK
XYCYCUSITJIAPMHM Ypranum» 1e0 HomiaHraHn Oupunuum Oobupa Climacoptera
TYpKYMH TYpJIApUHUHT CHUCTEMATHK XOJIaTH, OJKOJOTHSCH, MOPQOIOTHSACH,
aHATOMUK TY3WIHILY Ba XYKaJTUKJIArd aXaMUITH EPUTUIITAH.

Climacoptera TypkyMu TypJapy TaJOTOJIEPAHTIMWINIUTa Kypa TUIIEpraJopur
&ku syramodur rypyxura mancyomup. C. intricata sa C. longistylosa Typnapu
saadoTun Oyiinya mMeauTorasopuT Trypyxura MaHcyO Oynu0, XaBOHU EMOH
YyTKa3yBYM Ba NIYpJaHTaH TYHNpokiapia ycuira mociamranaup. C. ferganica sa
C. lanata Typnapu apua MHHTaKaJQpPHUHT TEKUCIUKIAPH Ba TOFOJIH
NACTTEKUCIUKIIApUAard Typiid Aapaxaja HIypJiaHTaH JIOW, TUIICIH TYIpOKJapa
Yyeumra mocmamrad. C. aralensis Typu Tynpok MEXaHMK TapKHOWHUHI KEHT
AKOJIOTHK CIIEKTPHUTa Kypa ICaMMOIIEIUTOPUT TYpyXHUra MaHCYOaup.

Climacoptera Typnapyu KUMMaTIM €M-Xalllak YCUMIIMKIIApU XUCOOJIaHAH.
MeBanam Qazacuga ynap Tysuiap, Kyillap Ba 3YKWJIAp TOMOHHAAH HCTEBMOI
KWIMHUO, TYyHuMan o3yka xucoOnananu. Climacoptera avipuMm TypJapUHUHT €p
YCTKH KHUCMHJIa aJIkaJloujap, (raBoHOUIAp, CAIOHMHIIAP, KyMapuHIIap MaBxKy/l
OynuIIM XUcOoOUTa IOKOpU JIOPUBOPIMK XYCYCHUSATUTA 3ra OYiaran YCHMIHKIAp
KAaTopura KUpUTUJITaH.

Anabuér MabBIyMOTIIADUHHMHT Tax)WiM IIyHU Kypcatauku, Climacoptera
TYpKyMHU OYiin4a alipuM Ha3apuil Ba aMalMil WIUIap MaBXyAJIMTUra Kapamaciaas,
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ymly TYpKyM Typjlapyd BETe€TaTUB OpTraHJIApUHUHT MOpP(OreHe3n, aHaTOMHUK
TY3WIMIIM ~ OYinya MabiymMoOTiap yJIapHUHT  MOCJHAIlyB  XYCYCHUSITJIapH,
TypkymHuHT Chenopodiaceae owrnacu TH3UMHIATH XOJIAaTH Ba XY)KaJIHKIArd
aXaMUSTUHU aHUKJIAII YYyH €Tapiu dMac.

Maskyp 600ja MLIyHUHTZIEK, TaIKUKOT MaTepuajUlapy Ba yciyOnapu
kentupuiarad. Marepuan XXanyou-rapouii Kusunkym (C. ferganica, C. lanata),
Mupsauyn (C. intricata, C. longistylosa), VYcrioptauuar (C. affinis,
C. transoxana, C. turgaica C. aralensis) mypmanran TynpokJIapuaaH TEPUITaH.
Jlabopatopust  mapoutuaaru ypyr yHyBuannauru ~M.I'.  Hukonaesa,
M.B. PasymoBa, B.H. I'maagkoBamap (1985) Oyiimua anuknanradn. Ty3mu
sputmanapau Ttaiiépram [.B. VYmosenko (1973) ycnybu Oyitnua amainra
ommmpuirad. Mopdonorusicu Ba ¢enosoruk Kysaryeiap E.A. Konpapatsepa-
MensBunbs (1979), T.A. PabdotnoB (1960), U.I'. CepeOpsikoB (1952, 1962),
AJL XKyxosa (1988), M. Guedes (1982) u M.B. Mapxkos (1989) ycnyGnapura
OuHoaH amanra omupuirad. Onuaepmanu C.@0. 3axapeBuu (1954) ycynm
Oyitmya TaBcuianraH. Xya MarepHaijard HaMJIMK MHUKJIOPU Ba O3YKaBHii
kuiimatu [1.T. JleGenera, A.T. YcoBuu (1969) ycynunma acocuaa aHMKJIaHTaH.
bapua  mopdomerpuk  KypcaTKMWwiap  TaXJIWJI  KWIMHUO,  MUKIOpUM
KYpcaTKUuJapHUHT VXmanuimk kodduuuentu Kakkap 6yitnya (Llmunr, 1984)
aHukjaHradH. Muxnopuit mawaymotTinap [.H. 3aiueB (1991) ycynu acocuna
CTATUCTUK TaXJIWJ KUJIMHTaH.

Huccepramusanar — «Climacoptera  TypJIapuHMHT  OHTOreHe3M  Ba
Mop¢oreHe3n» €0 HOMJIAHTaH MKKUHYM O0OMAa YpraHWiIraH OOBEKTIAPHHHT
PUBOXIIAHUIL XYCYCUSATIAPU EPUTHUIITAH.

T.A. Pab6otHoB (1960) ontorene3nu 4 naBp Ba 8 Ta €mr xoJsarra (bockuuiap)
akpatraH Ba, Ou3 y3 TaBcudIapuMu3ia UIyHra TasHIuK.

Jlareur paBpu. Climacoptera typiaapuHMHT MeBajapu OUPYPYFIIH,
JTU3UKapN, YPYFCUMOH TMEPUTOHUANI KOOHMKIM OYnub, YayamMu Ba MIAKIN TYPIU
Oynran 5 Ta rynkypronnad ubopart (1, a - pacm). MeBanunr guametpu 12,7 Mm
man 16,6 Mm raua, abGcomror BasHu 74 r pgan 174 r rauga.
C. aralensis Ba C. ferganica TypjiapviHMHT MeBaJlapu HHUPHKPOK Ba OFHPPOK,
C. transoxana typuHuKU — Maiina. JluccemMuHanus ycyuiapu — reMHaHeMOXOpP
Ba KucMaH xuoHoxop (JleBuna tacaudu 6yitnya, 1987). ['ynkyproH nepuronuan
KOOMKHU XOCHUJ KWJIaJl, KOOMK TYypJiM HUCOATIM MapeHXKWMa Ba CKIEpPEHXHUMa
XyXaiipanapuaan wubopar OYnaub, y acocaH MYypPTaKHH XUMOS KHIJIAJH.
C. aralensis (YcTiopT) TypUHHHT KOOUFH KyWIn CKJIepUUKAIMsUIAITal 0yIuo,
y TEMHUAHEMOXOp JHMCCEMHMHAlUsl yCylu OuilaH KOppensaTuB  OOFIHK.
['ynKypFOHHUHT ypTa KUCMUJATrW KEHI Ba MHIMYKAa KAHOTJIAp TAPAKKUKA ITraH
O0ynu0, mapeHxuMacuMoH Oynummkiapra sra, C. ferganica Typu Tapkubuma
KUTAppPaHT TUTMEHTJIM HAMO0JACT Ba OKcajlaT KaJblMM Ty3Japu MaBXy.l
(1, r-e - pacm).

Xynoca Kuiub aWTranjga, MypTakHH XUMOsUTaml Basugacu MEepUKapnuii Ba
CHepMOoIepMaiaH TYJIKYPFOHHUHT TAllIKU JIEMEHTJIapUra YTraHIurd, MapeHxuMa
Ba CKJIEPEHXHMAJIAPHUHI MYTAaHOCHOJIMIM — MEBAaHMHI MOCIAIIMII Oenruiapu
XucoOJaHaIu.
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T 50 MKM

1-pacm. C. ferganica meBacHHUHT (a-B), I'YJKYPFOHHHHT YCTKH (T), OCTKH (1)
KHCMJIApH Ba KaHOTJIAapUHUHT (e) Ty3umimu. [apTiau oenrnaap:
KK — xaTTa xanor, /| — apy3, M — nimo6nact, Vb — yTkasyBun Goriam,

IIx — napenxuma, YK — ypra kanot, T — Tykua, KK — KHukuHa KaHOT, D — 31maepMa.

Bupruaua pgaBpu. Oyramodutinap ypyFiIapuHH — TY3JapHUHT  TO3a
spUTMacHa Ba TYpJM KOHIICHTPALMSIM apajaliMaliapuia YHIUPHUII acoCHaa
IOKOpU YHYBYAHJIMK aHUKJIAHAM, Oy 3ca yJmapHU XyJJu AWCTWLIAHTaH CyBJHa
xamaa 5% rava Ty3nmM SpUTManapaard KaOu yHYBYAHJIWKHUHT FOKOPHWIUTHHU
KypcaTau.

Climacoptera TypiapuHuHr Maiicajgapyu 00-XaBO MIAPOUTHIa OOFJIMK XOJa
Typau wmyanatiapaa (Kysna, Kuiiga, 3pta Oaxopaa) yHUO uukaad. ByHuHT
HAaTWKACUAA YCHUMIIMKHHUHI TalllKU KYPUHUIIM, YCHUINI Kapa€HW Ba OpPraHOTECHE3
y3rapamau (Ycuir akkomoaanusicu, CepepiioB OVitnua, 1987).

HOBenun Oockuymarn mostHU [-um  TapTHOIM HOBAANAPUHUHT  YCHINU
l-un  TapTHOMM HOBAamap OWpUHYM OYFUMHHMHT KUCKAPTAHJIWTH XHCOOHUTa
TynGapriiIur OUIaH XapakTepiaHaan. Y CHIIHUHT TyOapriy MAaKI — KaJuMUil
Oyau0, XO03upru sIiam I[MAapouTH YYyH IOKOpHM Japaxana MOCHAIIraHINuK
xucobaanaau (I'opmikosa, 1966; CepebpsikoBa, 1981; bytauk Ba 601mik., 2009).

OHTOTEHE3HUHT HMMaTyp OOCKWYHM ampei-Mail oimapuaa OonuTaHaIu.
[Tostmap 6a3utoH Ba Me3abo3uToH THIAa >kounamran. C. longistylosa TypuHUHT
(Mup3auysib) BUPTMHUJ JaBpU T'€HEPATHB JABPHUHI Keu OOLUIaHUIIM XucoOura
aH4a NaBOMUNAMP. DXTUMOJ, Oy XO0JaT TeHepaTHB KapaéHHU CEKUHJIAIITHPYBYU
TY3JapHUHT TAbCUPH Ba IOKOPHU Xapopat OuinaH OOFIMKAUDP.

TeHepaTHB [aBp. YpraHwiran Typiapia MasKyp AaBp HIOH OMMJIaH
oonutanaau, C. longistylosa Typuma 3ca keupok — aBryCT-CeHTsAOpAa OollLIaHaIH.
I'ynmnamr gaspuma C. affinis Ba C. aralensis typmapu I-uu TapTHOIM HOBIAHUHT
Kanan yeumu (OYFUM OpajMFUHUHT Y3YHJIIMTH) Ba OpPraHoTeHe3W (Meramepiiap
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OPTUKJIUTH) KYy3aTHJIJIH.

Climacoptera Typnapuaa BUprUHWI OOCKAY Ba CEHWI JaBpU Ky3aTHJIMaiIu.
OHTOTeHEe3H! PUBOXKJIAHUIINAA 3 Ta JaBp (aTEHT, BUPTUHUI Ba T'€HEpPATUB) Ba
3 ta €1 xonaT (HUXO0J1, FOBEHUJI Ba UMMaTyp) Ky3aTHUIIIH.

Climacoptera typnapuga OupuHun 2-3 KypT Oapriapud Kapama-Kapiiw,
KeMMHTH OYFUM OpallMKJIapu KHCKa Ba y3yH OYn0, HaBOaTMa-HaBOAT »KoOMIallraH.

OnTOreHe3na YCUMIMKHMHI IIAKJIM Ba  TallKU  KYPUHHUIIW Y3rapaju.
Fynuamam-rymnam naBpuga C. ferganica typuman Tamkapu Koirad Typriapiaa
MOSHUHT [-yu TapTHOIM HOBAACH YCTYHJIMK KWIKO, ynapaa [-uu Ba [I-un tapTudim
HOBJIAJIAPHUHT y3yHIUrH Oup xun Oynmaau. Kysra xenu0 MOSHUHT MIOXJAHWIIN
IV-uu TapTubrava eraau, nostHUHT -4 TapTHOIM HOBACH Y3yHJIUTH Oab3aH

|-un TapTuOMM HOBHamaH y3asnu. bapua Typiapaa ycumn skapa¢Hiapu Ba
OpraHOTeHe3 MEeBa MUIITYHYA JaBOM 3TajH, JIEKUH yiapAaa OYWHHUHT OanaHAIUTu
(50,5-56,8 c¢M), mossHUHT [-un TapTHOIU HOBHANMapuaaru Oyrumiap coHu (55-58)
Ba Il-um TapTuOmu HoBmamap conu (42-48) roxopu Oymrammuru C. affinis Ba
C. aralensis typnapuna sSKKOJI KYpHUHA/IH.

MeBanamn naBpuja XxaMMma TypJapHUHT TossHUHT |l-uu TapTubnu HoBnanapu
l-un  TapTOaM HoBmamapra TeHraup (L;=L,;), mosHMHr Ycumn  THIH
remucuMmmnoanan. [losmapHuHr  6Ga3uToH Ba  ME300a3UTOH  MIOXJIAHMIIU
YCUMIIMKHUHT ~ CcyOCTpaTra MyCTaxKaMJIUTMHU Ba KaJal MeBaJalllMIIWHU
TabMUHJIAHIH.

Xymoca kuiub aritranga, Climacoptera ypranwiran Typiaapu — MOpQOreHe3n
Ba OHTOIEHE3M JIabwil YCUMIIMKIIAp XUcoOJaHuO, yiap Ky3, KUl Ba 0axopaa o0-
XaBO IIApoUTHra OOFIMK Xxojiga ycuin kKoOumusitura osra. C.  intricata,
C. longistylosa typnapuma reHepaTHB JHaBp OKTSIOp OWWMHUHI OXHPHIrava,
C. ferganica, C. transoxana, C. turgaica, C. aralensis, C. lanata typnapunma sca
HOSIOp OWMHHUHI OXWpHurada gaBoM staau (2-pacm). KcepoTepmuk maBpaaru
OHTOTEHE3HHUHT Oapya OOCKUUJIAPUHU JAaBOMUNINTYA KypFOKYMII SIIIAII IIAPOUTHUTA
IOKOpH Japakajia MOCIAITaHIUTUHU aKC dTTUPAJIH.

JHuccepramusauar «Climacoptera Typjapu BereraTuB OpraHJIapUHUHT
AHATOMHMK Ty3wjaumm» 7e¢0 HomimanraHn yuuHud 0Oobuma Climacoptera
TYypAAPUHUHT aCCUMWISIIIUSIIOBYN OPTaHJIAPUHUHT aHATOMHK TY3WIHIIH, Y3rapral
ST MAPOUTHHUHT CTPYKTypara TabCUPH, MOS TYy3WIUIIHHUHT MIAK/UTAHHUIIN Ba
MOCTIAIININ KapaéHUIArd MOTMKAaMOWATUIMKHUHT axaMUSITH, WIAU3 TU3UMHHUHT
MOPGOJIOTHK Ba CTPYKTYpaBUH XyCYCHUSITIApH, €p YCTKM KUCMUHHMHI KUMEBUU
TapKUOW aHUKJIAHTaH Ba TaBCU(IIaHTaH.

bupuHun Oynumaa MaiicalapHUHT aHATOMUK TY3WJIUIIM KEITUPUIITaH.
Vpranunran TypuapHUHT ypyFnaaiabapriapu MIacTHHKACHMOH, aM(pHCTOMATHK,
Typau HUCOATIM 3 XWJI OFM3ua TUMHTA dra. bapya Typiapaa reMumapanuT ofu3ua
TANW YCTYHJIUK Kuinaad, Mwupsauyn Ba Kusunkympa ycaguran Ttypiaapaa —
OFU3YaHUHI TNapaluT TUIKA KYOPOK y4dpauau, YCTIOPTAAa ycaauraH Typiaapaa —
OFM3YaHUHT AaHOMOIIUT THUNHU KYNpOoK yupaiau. Me3zopuin nopcuBEeHTpall,
FOBAaKCUMOH, WHpPUK OYIUIMKIM Ba KaTOPUHUHI COHU Typiiu (1-4) yCTyHCHMOH
Xyxaipanapaan nbopat. Me3oduiina ycTyHCUMOH XyXaiipanap OaaHJIMTHHIUHT
OpPTHIIM Ba KaTopjapu COHMHWHI Kamaiumu mporpeccuB Oenru (C. ferganica,
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2- pacm. C. lanata TypuHMHT OHTOreHe3 00CKHWIAPUAATH TAIIKH
KypuHumm (p, j;, jo) Ba moxJaHum mMoaesau (im, g).

© w o ©

C. affinis u C. aralensis) xwucobmanamun. C. ferganica, C. aralensis
ypyrnaiadapriapuiard  yTkazyBud OofJlamjiapy  ckjiepuuKanysialMara,
KOJITaH TypJlap/ia CyCT CKIepU(pUKALMSIIAIITaH.

VYpyrnammabapraaru  kcepomopd  Oenrunap: yHua OanmaHn  OyinMaraH
anUAepMa XyXanpanapu TaIIKU JIEBOPJIApUHU WYFOHJIAIITaHJIUTH;
YCTYHCUMOHJIMK HMHJIEKCUHUHT IOKOPWIMIM; YTKa3yBUM OOFJaM HalJapUHUHT
KAYUKJIMTH, FOKOpHra 4YHMKyBYM OocuMMHUWHT Kydwairanmmuru C. turgaica Ba
C. transoxana (YcTiopT) Typiapuma ycTyHiIuK kKuinagu. [amomopd Oenruap:
snmuaepMa  XyKapanmapuHu — OanaHAJIUTH; 3NUJEpMa TallKd  JACBOPUHHUHT
IONKAJIUTH; FOBAKCMMOH  XY)KaWpaJapHUHI  HUPUKIUTH, KYIKATOPJIWIUIH,
YyTKa3yBuM Oofjamaard CyB cakjaml BasudacuHu OakapyBuu HalJIapHUHT
nupukiaurn C. ferganica, C. intricata sa C. affinis (Kusunkym, Mup3auyn Ba
VY CTIOPT) YCTYHIIMK KAJIAOH.

bupnamuun YTKa3yBYU TU3UMHUHI  IIaKJUIAHUIIN —  YCUMIIHK
MOP(OreHEe3UHUHT OUpUHYM OOoCKMuUManp. MalicaJapHUHT YCHIII Ba PUBOMIIAHMIILI
KaJATUTUTa acoCIaHuO, TYPHUHT KCEpOMOP(IMIUTH Ba YHUHI KYpPFOKYHII
IIAPOUTra MOCJAIITAHIUTH acocuaa Xynoca kwimm mMymkuH (Bisalputra, 1961;
Bacunwsuenko, 1941; bytuuk, 1972, 1979).

Uyn yeuminukinapu MancCajJapvHUHI YK OpraHjapujia KyHUIaru XapakTepiv
Oenruiap: CyB CakJallHA TabMUHJAWAWIaH KalMH MYCTIOK Ba yHYa KarTa
OynmMaran wmaiga XyXalpanu MapKasuil IWIMHIP, MIAKUIAHUIIWHA —3pTa
TyraTagurad OupiiaM4u YTKa3yBUd TH3UMIIApAaH UOoparT.

Wnnu3HuHr OupnamMyu TY3WIUIIM — JAMApX, MapKasud LWIMHAP Maija
Xy KaupaJy. [IycTnox [IapEHXUMAaCUHUHT KYTIKaTOPJIVJINT Y, Mana
xyxavpammrn (C. transoxana, C. turgaica, C. aralensis) kcepomopd Oenru
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xucobnanaau. [1ycTnok mapeHXMMacCHHUHT KAJMHJINTU Ba WHPHUK Xy>Kalpaluiuru
(C. aralensis, C. intricata, C. longistylosa) rainomop¢ 6enru xucobaanaau.

Smam mapouTH, SHAEMU3MH Ba TYPKYMHHUHT TYpJU CEKUUATa MaHCYOJIUTH
aeMep opraH xucoONaHagUraH ypyFnajlabaprHUHT Ba MalCaHMHT VK
OpraHJIApUHUHT TY3WIMIIKJA SKKOJ HaMOEH OVmanu. Ypyrnamwiabapr Viauamu
Xamjla YCTYHCHMMOH Xy»Kaipanap KaTOpu COHUHUHI YpTacuaard dapkiapaaH
TypJapHHU aHUKJIAIllJla OHTOTEHE3HHUHT pTa OoCKUYAa (oii1anaHuIl MyMKHH.

boGHuHTr wWKkMHYM OYnauMu  OaprHUHT  MOpP(OJOTHK Ba  aHATOMHK
Ty3WIMIIUHU §3 wumra onanu. Climacoptera TypiaapuHUHT Oapriiapu THUITUK
CYKKYJIEHT XHCOOJIaHuO, y y3uja CyB CakKJIOBUM TYKMUMAHUHT MaBXYIJIUTH Ba
OomKa TYKHMMalapuaa CyB Xamja Ty3 CakJIOBYM BasU(PaCHHU Oa)apuIll XyCYCHSATH
OWsIaH XapaKTepIaHa/Iu.

Kpanu-turmm  Me3o@uin - (OTOCMHTE3HMHI  acmapTaT — MeTa0oJIM3MIIH
-TUIUTA ~ JKapa€Hu  XUCOOJaHWO, YriAEpOJHU  V3NAIITHUPUIIHUHT  caMapaiu
napaxagaru kypcatkunum xucoOnanamu. (bwmie Ba 6., 1983; Artaxanos, 1990;
Pyankov et. al. 1998). Climacoptera TypkyMu TypJapuHUHT Oaprujia xapakTepJiu
Oenrunap: 4 Ta Typiu TUIJArd TYKJIap OWIAH TYKJIAHTAHJIUTH, XAJIKACUMOHJINIH,
aM(UCTOMATUKIIUTH, OFU3YATIAPUHUHT YYKYPPOK KOMJIAITaHIUTK KaOu Oenruiap
aHUKJIaHUO, TpaHCTIUPAIUS Kapa€HUHUHT KUCKapuIura cabad 6ymanm.

bapr snuaepmacu xumosi BasudacuigaH TalIKapud, CyB Ba Ty3 TYIUIAll
Bazupacuuun xaMm Oaxapanu. by xomat Climacoptera  TypKyMHUHUHT
raJIOMHIMKAIMOH Oenrmiapuiad Oupu xucoOnaHaau. bapr ycTku Ba ypra KucMuia
MmesopumtauHT Climacoptera — taruary anuktanau (Kadereit, Borsch, Weising et
al., 2003), OaprHMHT NacTKU 3-4¥ KHUCMH KPaHIl-BEHTPOIOpCAll THUILUIH, OM3 XaM
IOKOpUAAaru  KEeJITHUPWIraH TUIUIApHU  Tacaukinaauk  ([ycuanoma, 2011;
Duschanova, 2015) (3-pacm). Climacoptera 6aprununr tunu Salsola Gaprununr
TUTIMJAH aJakchall TOMOHJArd XJIOPEHXWMAHUHT KYIIWJIMAraHjiurd, nepudepux
YTKa3yBuUd OOFJIAMIIAPHUHT CYB CaKJIOBUM KpaHI-ypaMmJlaH aJOXUJAIUTH XamJia
Mapkasuii KucMuza 3 Ta yTkazyBunm OornmamHuHr (Salsola Oapruma — 1 Ta)
MaBXyaauru ownan dapk kuinaan (3-pacm). AkcapusT CyB CaKJIOBYH Xy)Kalpaap
OKcasaT KaJbI[Uil Apy3Japy Ba TUIIC KpUCTAUIapy OWIIaH TYJraH Oymaau.

baprHuHr kKaMm TyKJIaHTaHJIUTH, WHAPHUK XyXKaWpald KAJIUH CYB CaKJIOBYHU
KaBaT, KpaHI-YpaMHUHT OalaH] XyXalpaiapu, HUPUK Ky COHJIM Hauiap
raomopd Oenrmiap xucodnanaau. C. intricata Ba C. longistylosa typmapuna
CYKKYJIEHTIMJIUK YCTYHJIMK KHJIMO, Ma3Kyp TypJjapra HIypJIaHUIIHUHT CyTbdar-
xsmopua Tamm (Mup3auyn) smam mapoutu xoc, C. ferganica Ba C. lanata
Typaapuaa KCepoMOpQIMINK YCTYHINK KWIHO, Ma3Kyp Typiapra IIypIaHuITHIHT
TEHr MHKIOpIa xam xyopun, xam cyiasdar ([lankos, 1974) Tty3napunu
(Kusuikym) Mys>kaccamilaliraliuru Xoc.

boOuuar yumnum Oymumu Climacoptera TypnapuHUHT CTPYKTypacura
y3rapras siaii MapouTHHUHT TahCUPUTA OaFuIIIaHTaH.

V3rapran smam mapouTHra, sbHM boTaHMKAa GOFM IIAPOMTHTa (MIILIOB
Oepuiran 6y3 Tynpokka) Climacoptera 8 ta TypuHH y3rapyBYaHINK Japa’kaCHHU
YpraHui Makcaauaa KU, HaTHKaaa KyHn1aru KOHyHHUSTIAp aHUKIJIaHIH:

Typmu ceknmsra wmancyd Ba smam 1rapoutura xoc Climacoptera
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TypJapUHUHT Oapriapy y3rapral siiaml IIApOUTHUTA Y3MHUHT MYXHUM VXINAml
Oenrunapu: Oapr ViauamMu, SMUAEpMa, YCTYHCHUMOH, CyB CakKJOBYM Ba KpaHII-
XyKalpaJlapuHUHT YidaMu Oyiinda apkinanaun. YyKyppok Koiamran KYTCOHIn
OFM3YAJIAPHUHT MaBXKY/UINTY aHUKJIaH]IU, ShHU Oapua y3rapuiiap KcepoMop@iiuk
TOMOH WyHaJTaHaurd Kaia stwian. Kusunkymna tapkanran C ferganica sa C.
lanata typaapu xamma Mupsauyina Tapkaiaran C. intricata Ba C. longistylosa
TYpJIApUHUHT Oapr kypcatkuuiaapuHu y3rapuimu 10 Ta 6enrunap Oyinya yxiai
0yu0, Oy yIapHUHT MyXHUT TabCHpPHUTa YXIIAII )KaBOO KUJITAHIUTHHH KYPCaTIu.

Vsrapran smam mapourtuga C. ferganica, C. aralensis sa C. lanata Typap
MOSICHHUHT Kcepomopd Oedruiaapu OHTOTEHE3HMHT HUMMAaTyp OoCKHYMrada
cakinann® kommam. C. intricata Ba C. longistylosa Ttypmapu ramomopd
OenrunapuHuHr 12 tacu Oyinya YXIIAIIUTH AaHUKJTaHIH.

,\//_/‘W_\
“\“\mmml_mln
1 ,...
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3-pacm. Climacoptera Typsiapu 6apru (a-6), mosicu (B) Ba MUIIM3UHUHT (T)
TY3UJIUIIH:
a- 06— C. aralensis, 8 — C. transoxona, r — C. ferganica.
a, B, T — WYKHU TYy3WIHIIH, O — Oapr Typu KUCMJIAPUHUHT CXEMAaCH.

BoOHMHT TYpTHHYH OYIMMH 1O CTPYKTYPACHHHHT INAK/UIAHUIIA Ba
MOCIAIIKII )KapaCHUIaryu MOIMKaMOHAITMINKHUHT aXaMHUsITHra OaruIIaHTaH.
Climacoptera TypiaapuHUHT OHWpiIaM4yd MYCTIOFH  KpPaHI-Xy)Kalpacus.
OHToreHesa MYCTIIOKHUHT CAaKJIAHWIN Japakacura Kypa 2 TypyX aKpaTHIIraH.
I-rypyxra Kusumnkym Ba Mupsauynna tapkanran (C. intricata, C. ferganica,
lanata, C. longistylosa), xaéruii nukavau 3pTa (OKTSIOp OMMHHMHI OXHPH Ba
HOSIOp OMMHUHT OOIIM) TyraTaauraH TYpJIM CEKIUsra MaHCyO TypJjap Kepaju.
VCUMIIMK OHTOreHe3Wia BEreTAlUSHUHI OXMPHMTaua OMpIAMUM IYCTIOK IIOS

17



apycnapu O0yiinya cakyiaHu0 Konaau, 0y 3ca TypJapHUHT TaJOMOP(IUINIY, STbHUA
CyabGhaT-XJIOPUIIN IIYPIAHUIITHUHT YCTYHIUTH OuIaH Oormukaup (4-pacm).

Il-rypyxra myHuHTAEK, YCTIOpTIAA TapKaJiraH TYpJIM CEKIMsuiapra MaHcyO
typnap (C. aralensis, C. affinis, C. turgaica, C. transoxana) kupaau. YJIapHUHT
Xa€TUl UK KeYpoK (HOSOp OMMHHUHI OXHMpHU) Tyraiu, MOSHUHT acOCHUJArH
OupiIaMyM MYCTIOK UKKUJIAMYUTa YTaau, Oy X0oJaT XJIOPUA-CyIb(GaTiau HIypIaHMII
TabCUPHUIATU KCEPOMOPDIUIUKHU KypcaTaau (4-pacm).

Xynoca Kuiaub alTraHga, TOSHUHT OWpiaM4M TYCTIOK CTPYKTypacu
CeKIMATa MAHCYONWIMKIAH XaM Kypa VYCHII IapOUTHAArd OMUJUIap Owusad
OOFIMKAMD.

[TostHUHT OMpiamMyYM Ty3WJIHMIIK — OOFJIaMIIM, UKKWJIAMUYM WYFOHJIANIUINN 3Ca
aHoMan TmToJuKamMOman Ty3wiuimra jsra. Mabaymku, Centrospermae Typiu
TaKCOHJIApHia MOJUKAaMOHaJl MYFOHJIAIIUII OHTOI€HE3HUHT Typiu OOKH4Iapuia
naiigo Oymamu. Mkkuinamuu YTKazyBYM OOFJIAMHHUHT AKX Ba YI4aMH, OPaJIUK
CKIIEPEHXHM TYKMMach XamJla MEpUCTEMAaTHUK 30Ha IIAKIUIAHAJUIAH >KOMHUHD
dapkura Kapal, MONMKAMOUMAUIMIUKHUHT OWp HeYTa TUMH aXPaTUIIAU
(Fahn, Shori, 1967; Fahn, Zimmerman, 1982; byruuk, 1983, 2009; TumonwuH,
1985, 1987, 1990, 2011).

Climacoptera Typnapuna TOSHUHT OupiamMud YTKa3yBUu OoFJaMjapu
opacuja kaMOuil xocws1 OYViaMmaiau, ynap amoxuna axpairan Oymamu. [lepurmkn
XyKallpalapuHUHT TaHT€HTal OYIMHUINM HaTH)KacHAa MapKazuid IWIMHIP
nepudepuscua MEpUcTEeMaTHK KaMOuicMMOH 30Ha xocua Oymamu. C. affinis, C.
transoxana, C. turgaica Ba C. lanata typnapuaa y ¥ycum koHycw EHHAA
makjjlaHaau, Oy 3ca ymly TypJIApHUHT aH4ya PUBOXIIAHTAHJIMK KYPCATKUYU
XucoOJaHaIu.

Nkkunamun yTkazyBuM Oofjlamjapja HaWJIapHUHT IIAKJIH, YI4aMH Ba
xommamysu Typaudanup. C. ferganica, C. affinis, C. transoxana, C. aralensis Ba
C. lanata typmapu MOSICHHHUHI acocuaa YTKa3yBud OoFiamiap HHPHUK, IEAPIIH
OMpUKKaH (CKICPEHXUM-OOFIaMIIM THUI, ME3000FJaMiiM KeH)Xa Tul, byTHHK
oyiuua, 1983), C. longistylosa Typuaa — maiina, Hailapu KaMm COHJIM, OVJIMHTaH
dutoamManu (CkIepeHXUM-00FIaMIId TUII, MUKpOOOFIaMin Kemxka tum), C. turgaica
Ba C. intricata typmapuaa 3ca OpajvK Me30- Ba MHKPOOOFJIAMIIM KEXKaTHUIIra
MaHcyO. Ilos y3aru xyna keHr Oynu0, (most nuamerpunHuHr 21-33%) okcanar
KaJlbUMWA JIPY3JIM Ba TUIIC KPUCTAUIM XaMma ajloxuaa THAPOLMT Xyxkaipamu. Kyn
COHJIM THAPOLUT XyxKadpamap Yctiopraa ycaauran C. aralensis, C. affinis,
C. turgaica, C. transoxana Typiapaa y4paiiu.

C. transoxana C. turgaica C. aralensis Ba C. longistylosa Typnapura rormka
Maiila Xykaiipanu OupiamMud MYCTIOK, KYI COHJIM HWKKWAJIAMYHM YTKa3yBUH
Oofamiiap; MKKUWJIaM4K KCUJIEMAaHUHT KaM COHJIM Maijia Halapy; KaJluH JI€BOPIH
CKJIEPEHXMMA Ba OPAIMK CKJIECPEHXHMAHUHI Maija Xy)Kauhpajlaph, MHIHYKA Yy3aK
kabu kcepomopd Oenrunap xocaup (3-pacm).

C. affinis Ba C. lanata Typnapuna sca KanuH WHPHUK XyXaipaiu OupiamMyuu
IIYCTJIOK, MKKWJIAM4YM KCWJIEMAHUHI KYIl COHJM HUPUK HAWIApH, yHYa KaJuH
OynmaraH WHpHK Xy>Kalpalu CKIEpeHXHUMa, KeHT Ba MMPUK XyKaipanu y3ak kabu
rasioMopd Oenruiap yCTYHIUK KAJIaau.
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C. ferganica Ba C. intricata Ttypmapuma kcepomopd Ba TasomMopd
OCNTUIAPHUHT MYTAHOCHOJIMJIMTH YJIAPHUHT KCEPO- Ba TaJIOOMHJUIAPTa HOKOPH
Japakaja MOCJIAITYBYAHIUTUHA TabMUHIIANTH.
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4-pacm. Climacoptera TypJapu oupaamun nycriaoruHunr (%0) mos
AMAMETPUra HUCOATH.

boGuunr OemmHuM OVIMMH  WIAW3 TU3UMUHUHT  MOP(OJOTHK  Ba
CTPYKTypaBuil Xycycustiapura OaruIIaHTaH.

Climacoptera TypiapvHUHT WIAW3 TU3UMHU YK WIIU3, roMopu3. Mkkuimamun
TY3WIHII TMOJUKaMOuan Oynu0, mosgaH crnupaji XoJiJa >KOMJIAllyBU, YTKa3yBUU
OOFJIaMJIAPHUHT IIAKIW, KYNPOK MApeHXUMIIAIITAHIUTH, TEpUIepMa XOCHI
Oynmumm OunaH axpanud Typaau. MKkuiamMuu MyCTIOKHUHT TapKUOHIa: MYKak,
MY CTIIOK MapeHXUMacH, EeJIOreH Ba MEPUCTEMATHK 30Ha MaBXKY/I.

OHTOTeHE3HUHT  MMMATyp  OOCKMYMIA  MOJWKaMOWan  HMKKUJIAM4Yd
WYFOHJIAIMIIHAHAT XOCHI OYay Ba Mak/utaHaau. [ eHepaTuB AaBpaa UKKUIaMud
VyTka3zyBun Oornamiap 7-14 Ta KaTopJapHM TAIIKWI 3THO, YJIApHUHT KCUJIeMa Ba
dnosMacu nesapaw  OWpJaiiraH, OpajliuK CKIepeHXumacu wmynaup. Wnaus
TY3WIHIIH criupain-oormamim (unau3nu) tan (bytauk 6yitnua, 1983) éxku kambuan
Y3IyKCU3-XaJdKaimu Tunra Mancyoaup (Tumonun 6yiinga, 2011).

C. turgaica Ba C. aralensis Typmapuga Kym COHJIM WMKKHJIAM4YU YTKa3yBUd
Oofnamiiap, WKKWIAM4Yd KCWJIIEMaHMHI Maija Hailnapu, KajauH JAEeBOPIH
CKJIEpEHXHMMA, OPAJIMK CKIEPEHXHUMaHUHT Maija Xyxkailpaiapu kabu kcepoMopd
oenrunap yerynnuk Kutaau. C. transoxana sa C. lanata typmapuna sca kaM COHIH
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UKKWIaM4Yd ~YTKa3yBuM OOflamjap, HWUPUK Haimap, HUCOAaTaH IOMKApOK
CKJIEPEHXHMMA, OPAJIMK CKJICPEHXMMaHUHT HUPHUK Xyx)alpanapu KaOu WIJAU3HUHT
ramomopd Oenrmiaapu skkoia kypunaau. C. ferganica, C. affinis Ba C. longistylosa
Typiapuza raiomopd Ba kcepomopd Oesrunap yhryramras (3-pacm).

C. transoxana, C. turgaica, C. intricata Ba C. lanata TypiapuHuHr wigusnapu
Kynpok ckinepebukanusaamragaup. C. ferganica sa C. affinis minusnapuma
WUpUK Ba KYN COHJM HaWiap, Ky4id TapakKuid 3TraH (¢uiodsMa Ba TaHTEeHTAI
napeHxuma MaBxyz 0ynu0, Oy Oeirunap yJapHUHT TaTOMOPGIMINK KYpCaTKUUU
XUCOOJIaHa M.

boOGHuHT onTHHYM OYIMMH €p YCTH KHUCMUHUHT KHUMEBHUM TapkuOura
6arunuianra. Climacoptera TypKyMH Typilapy MOTEHIIUAT TOPUBOP YCUMIIHUKIIAP
Katopura kuputuiarad 0ynmub (Eckamuera, 2004, 2007), depmep xykanukiapuia
eM-xamak cudaruga Qoiinananunaau. bup Typkymra maHcyO YcumiMKiapra
KUMEBUN OMPUKMATAPUHUHT XaM OUp XUJl OYITUIIN XOCHHP.

Climacoptera Typinapu TapkuOUJard aJKaJIOUJIAPHUHT MHUKIOPUNA TapKUOU
Salsola  Typkymu TypJapUHUKUIAH CaJIbCOJIUH Ba CaIbCOTUANH
aJIKAJIOUJIAPUHUHT MaBXy1 amaciauru omnan dapkianaau. C. ferganica (0,15%),
C. lanata (0,18%) Ba C. intricata (0,21%) Typiapuaa ajikaJoWiap MHKIOPH
Kympokyiurd  aHukjanran — Oyimmu6  ([ycuanoBa, Kapumos, 2016), Oy
ACCUMWJISIIUSJIOBYM OpTaHjiap/a KaTTa XaXXMJIM CYB CaKJIOBUM Ba IMapeHXUMa
XyXKalpamapuHUHT MaBXyAJIUTH OWIaH OOFIUKIND.

Climacoptera Typnapu cyBiu, 3TAOp, MaBCyMUH UCTebMOJ000, 63-77 11/ra
Xocus1 OepyBYH, KapOTUH Ba mpoTeuHra 6ot 6ynran (18,8% rava) meBamapuHUHT
MYJUTATH Xucobura TyiuMiu o3yka xucoOnaHamaum (IIleBemyxa Ba Gomik., 1992;
Wucherer, Breckles, 2001). C. lanata typununr ¢utomaccacuaa 40% raga Ty3
TY1u1aHuO, Oy YHHUHT XY X0JIJa UCTE€bMOJ KWIMHUIIMHA KamauTupaau. [lnyanau
WINK CyBJla IOBraHjaH CYHr uctebMmoiuuru 79,1% raua omamu (PabOoumoB Ba
oomik., 2011).

Anadbuér mabnymotriapu (Eckammena, 2007; CeiitumoBa Ba Oomik., 2011,
2013; Xampaesa, 2014) Ba OuwsHMHr MabaymoTuMu3 Oyimua Climacoptera
TypJAApUHUHT TYJUIAIl JaBpujia MUHEpAT MOJJAJTapHUHT (KyJ) MHKIOPU aH4a
oxopuaup (39,8-49,74%). Mepanai 1aBpuaa 3ca MUHEpaJl MOJIATAPHUHT (Ky)
MUKIOpH KaMpokK (26,05-27,62%) 6Ynub, Oy acCUMIISIHSIIOBYN OpTaHIapHUHT
KypuO KOJIMIIK OujlaH OOFIMKIWDP, OMPOK YCUMIIMKIA 105 OUJIaH MeBa CakKJIaHHO
KOJaJu, IIyHra KapaMaid yHUHT 03yKaBUM KUMMAaTH IOKOpH OYiaiu.

CyB cakJIOBUM Ba MapeHXHMMa XyKalpajlapu XHCOOWUTra acCUMUJIIALMSIIOBYH
opraniiapja YK Opranjapura Kaparanjga KyHpoK MHUKIOpAa Ty3 TYIUIaHAIH.
Vpraumwiran Climacoptera syranodur Typnapuga Ty3 TYIUIAUIM XucoOura
rajoduTiaapra xoc OyiaraH KyJ MoJjajapu HOKOPH KypcaTkuura sra Oynuo, Oy
VIApHUHT TYOPOK IIYpJaHUIINTa YWJAMIWIMNTAHA OIMUPaaAd Ba TalLIaHIUK
epiapaa QoiiagaHuIl UMKOHUSTHUHU KEHTauTUPAJIH.

Vpraumiran Typiapaa NPOTEHHHUHI MHKIOPH aH4a IOKOPU OYauG, YHHHT
MUKIOpH y3apo OupMmyHua ¢apkianaan (22-23%). KiedaTkaHUHT MUKIOPH
C. intricata — 17,34%, C. aralensis — 15,55% wu C. ferganica — 15,52% typnapuna
oupmynua rokopmmury, C. lanata — 11,12% typuaa sca kamimurd, € MUKIOPHHAHT
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— 2,01-2,51%, b®M muxnopununr woxopuura C. lanata (37,3%), kammuru sca
C. intricata (27,6%) typuna anukianan. Kiedatka MUKAOPHHUHT KaM OYIIWIIH,
YIIEBOA MUKIOPUHUHT €HTWIT Xa3M OYJIUII XOJMaTUHH TaCIUKJIAlIH.

Vpranmiran TypaapHHUHT O3yKaBWii KuiimMath rokopu 6yiu6, C. lanata
TYpPUHUKHU KOJITaH Typjapra HucOaTaH OMpMyHUYa IOKOpU. Maskyp KypcaTkuuiiap
Climacoptera ypranwiran TypJIapuHH YYJHUHT OFHUp, IIYPXOK Ba KypFOKYMII
IIAPOUTH YUYYH SXIIM €M-Xalak000 YCUMIMKIUTKA Je0 XucoOJjall WMKOHWHU
Oepanu.

Huccepramusauar  «Climacoptera TypkymMu TypJapmHHHT KcCepo- Ba
rajodakropra Mmocjaammm Oearmwiaapu» ae0 HOMIAHTaH TYpTUHUYM OobOuna
Climacoptera  typkymm  MopdoreHe3u, OHTOIEHE3W Ba  CTPYKTypaBUi
OCITUIIAPUHUHT XYCYCHSTIIAPH acOCHJA aHHWKJIAHTaH MOCIAITYBUHUHT YMYMHUH
HyHanumura OaruiUIaHraH.

Climacoptera TypiaapuHUHT MEBaJIapy — OHTOTCHE3HUHT OONUTAHFHY OOCKUYN
XUCO0JaHUO, yIapHUHT acocuil Bazudacu: MypTaKk XHUMOSICH, TUCCEMHUHALMS Ba
ypyf yHumujaaH ubopar. ['yIKYpFOHHUHT  MEBaHU  XUMOS  KWJIUIIIH,
KaHOTYAJIAPUHU MAKIUIAHTUPUIINA YHUHT Ba3u(acuHU KYTaWraHIUTUHA KYPCaTIu.
Amblyostegia cexnmsicura mancy6 C. turgaica sa C. aralensis (Ypra Ocué Ba
Ko30fucToH sHiaeMu) Typiiapu MEBaJIapUHHUHT KyJa IOKOPU KcepoMopdhiauru, 0y
TYypJApHUHT [AKIJIAHUIIN apuJl UKJIMMH IIapOUTHAA KEYPOK, OUp MyHYA TOP
9KOJIOTHK JIMATla30Haa pyi Oeprarmymruaan gamonat oepaau (l-xamasai).

Yceropraa tapkanran C. affinis, C. transoxana, C. turgaica typiapuHUHT
KaHOTJApHUIard MWUPHUK OVIUIMKIAPHUHT MAaBXYIJIUTH Y CTIOPTHUHT KYWIH
[IAMOJUTA IIIAPOUTUTA aAdPOAMHAMUK JKUXATAAH MOCHAIITAHINTHIAH Jajiojiat
Ocepamyu. MypTakHH KyImIMMYa XUMOsI KWIHMII Basudacu Typid mapaxkagard
ckiiepoMopdiamrad  TYJKYpFOHHUHT  (TIEpUrMoHan  KOOWMK)  MOCJIAIIIMIII
xapaCHumaru kcepoMopdIuK KypcaTKudjiapy XucooOiaHau.

OHTOTeHE3HUHT KEHUHTH OOCKUYM — KypTakaaru 0apr mpuMopaIuiIapuHUHT
MaKJJIaHWIA XEcoOWra Xamjaa HoBJIa OYFMM OpPacHHUHT KHUCKApHUIIH XHCOOWTa
Maicanap TynOaprivk makiura sra 6ymnamu. FOBeHun 6ockuygaru THNOAPTIMIIUK
KaIuMuK OenruiapiaH XucoOJIaHWMO, YHHUHT MOCJAIIUII aXaMUSITH XO3UPTH
KyHraya cakjgaHuO KosraH OynuO, OyHra VCUMIIMK  OHTOT€HE3MHHHT
rerepobatmusicn cudaruaa kapam MymkuH (I'opmikoBa, 1966; Cepebpsikosa,
1981; TaxTamxksH, 1966).

MatiicamapHiHT Me30MOP(MIUTHHU OSKOJOTHUK pPEKanmuTyJsanus cudaruaa
kapair mymkuH (Ceeprios, 1987). Climacoptera Typiapu MmypTak Kypraruaa oapr
NPUMOPAUMIAPUHUHT KYI COHJIM JKAHJIUTH OPTaHOTCHE3HWHT KaJaJTUTHHH
kypcatn®, VYcriopr Ba Kusunkymparun XJjaopuA-cyiabdartiv — IIypiIaHUINra
Mocjiamrad kcepomopd Typiaap yuyH xocaup. FOBeHun — Gockuuiaru
PUBOMUIIAHUIIHUHT (ponuap TUMK Maica KypTaruHU XUMOSsJIAllra MOCIAIlraH
oenruaup.

Mopdorenes Ba MIOXJIaHUII MOJIETH HOBJATAPHUHT 0a3UTOH Ba ME300a3UTOH
KOWITAITaHIUTH OWjaH XapakTepiaHaad. Mwupsadynmga YycaawraH Typiapaa
0a3WTOH MIOXJIAHUII KYyWINPOK PUBOKIIaHTaH 0yu0, 490-570 MeBa XOCHII KUJTa IH.
Kusunkym Ba YcTiopTaa ycaauran Typiapaa Me300a3uTOH MIOXJIAaHTaHJIMTH Ba
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1-sxkanBaa
Climacoptera TypKyMHHHHT MOCJIAHUII KAPAEHUIATH CTPYKTYPaBHIi-
(GyHKUMOHAJ y3rapyMIJIADUHUHT YMYMUN HYHATHIIN

y CrpykrypaBuii
Kypcarkuuiap Omui . Py
y3rapunuiap HaTHKACH
XuMosi Ba3U(PaCHHUHT Ky4aluIlv Ba MeBa KOOUFUHUHT
Mega TapKATUIINA XaM/1a CTPYKTYPAHUHT HIAKJJTAaHUIIHY Ba
MYPaKKa0JIaAIMIIH CKIIepU(DVKAITMSITAHHUIITN
Crpeccnaru 1aOUUTUK —
JIMMUHALNSA, OHTOreHe3HUHT
OnTrorenes - .
BereTaTuB KUCMUHUHI HYKOJIUO0 JTABOMUMIIUTU
0OpHIIINravya Ky3aTHJIQJUTaH X0J1aT
Ve I'emucummonuan
: OpraHoreHe3HUHT KaJaJulalulyBy Me300a3UTOH IIOXJIAHUIIT
HIOXJIAHMII .
Ba KYTI METAMEPJIAIINK
Maprunan ycuin JaBpuHUHT
Bapr HYKOIUIIH XaJKacumMoH Oapr
JiarepaJi ab0peBuanusi
VYpyrnamnabapraa yCTyHCUMOH CyKKYIEeHTIMKHUHT
AccHMHIIHA- | XYXKalpa KaBaTJIAPUHUHT KUCKAPUIIIH Ky4alHIm
HUAJIOBYH Kpanu-ty3uimanuar
TYKUMA bapr QyHKIMSICHHUHT >KaaTaiiuinm Cy4-doTocunTes TN
acocuia XOCHJ1 OYIuIm
Ios: . DeJTOreHHUHT
Basudacununr kyuaiiuim xamaa
oupJaMuu HIAKJUTAHUILIY,
., CTPYKTYPAHHUHT MyPAKKAOJIaIINIIN
MyCTJIOK CKIepU(DUKaIMIIAIIAIINA
. bupaaMmun KaMOMUHUHT HYKOJIUIIH
Kamowuii P YK [NonrkamOuarmmk
(pexyxumst)

1191-5000 meBa XOoCHJI KWINIIA aHUKJIAHTaH. Veum JKapa€HuJa YCUMIIMK TallKy
KYPUHUIITHUHT Ba MIOXJIAHUII MOJICIIMHUHT aluKall yCTYHJIUTH/IaH aluKai-aTepat
VCTYHJIMKKA YTUINU Ky3aTwiaad. HoBmaJapHUHT TEMUCHUMIIONAMAT  THIIA
VCUIIMHUHT YCTYHJIUTH KY4WIM [IaMoJIrTa YWJAMJIWINTAHUA XamJla TEeHEepaThB
OpTaHJIAPHUHT MYJUIMTUHA TAbMUHJIANUIU.

Climacoptera Typiapu OHTOreHe3 OOCKHWIAPH Ba TAIIKHA KYPUHUIIAHUHT
nabwiury  (YCUmHUHT  akkomonanusicu, CeBepueB Oyiinua, 1987) myxum
MOCJTAIIUII OeNTUCH OYIN0, Y YCUMITUK BETETaTHB Ba T€HEPATHB OpTaHIApUHHUHT
MyTaHOCHOIMTHHNA TabMuHanan. Kyprokumn nummapaa Climacoptera typnapu
ICHEPATUB OPTaHJIApUHUA PUBOMIIAHTHPHUII XHCOOWTA Y3MHUHT BETCTAaTHB
OpraHJIApYHU SHT KUYHUK Jlapakacuraya KUCKapTUPHUIL KOOWIUsTUra 3ra 0ynuo, Oy
ca TYPHUHT CakKJaHUIIMHU TabMHHJAWIM, Oy XoJlaTra pPUBOXKIAHUIIHUHT
penpoayKTuB cTpaterusicu cudaruaa kapanaau (Butnik, Toderich, 2012). Hlyaunar
yayH Climacoptera typnapu ypyfmajutalapgHHHT axXaMUSATH KaTTa, YJIapHUHT
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CaKJIaHWII JAaBOMHUIINTH JapaxT Ba SPUMIApaxXT Typjapra KaparaHjga aHd4a
JTABOMUUTHD.

Climacoptera ©Oapuya TypiapuHHHI Maiica OOCKHWYM ypyFmaiiadapr
ME30(MUTMHUHT  JIOPCUBEHTpAIMTH OminaH (kcepo- Ba renromopd), VK
YpraniapyiHUHT KaJuH MyCTIMINTH OWiaH, Maiia XyKaipaiu MapKa3uid IAITHHIIP
Ba OWpiamMud YTKa3yBYM CHCTEMa MIAKUIAHWUIIMHUHT Te3 TyTaJUIAaHWIINA OWIIaH
TaBcU(IaHAH.

Climacoptera Typkymu Typjapd — THIUK CYKKYJICHT Oapriidiiapaup.
CyKKyJIeHT TYpYXHHHT MOCJAIIWII OelTHjapura MaxCyciamraH CyB CaKJIOBYH
TYKUMaHUHT MaBXYyIJIUTH, Oapr OOomIKa TYKMMaJIapUHUHT CyB Ba Ty3 CaKJjall
Ba3u(aHu Oakapuill KOOWJSATH, UIYHUHTZEK SMUACPMaHUHT ailpuM Bazudamapu
XaM Kupamud. baprauHr Tyknmapm 4 Tunra MaHCyO, yJapHUHT IIIaKId  Ba
CakJIaHyBYAHJIMTH TypPJAPHUHT CEKIUATa OYIMHTAHIUTH OnIaH OOFIIUKIHD.

Climacoptera Typiapu GapruHHHT IACTKH KHCMH /o - 23 SCCHIIAILITaH, YCTKA
KUCMH — XaJIKacMMOH. flccuiamradH KUCMUJa Me30(HT KpaHI-BEeHTPOaOpCall,
XalkacuMoH Kucmuzma sca — Climacoptera-tumn 6ynu6, Salsola Tunuman
nepudepuk YTKazyBud OOFIaMJIApHUHT KpaHI[-XyKailpamapuaaHn Ba Oapr
Mapkazuaard 3 Ta YTkasyBuu Oofliamiiap OWJIaH akpajiraH XoJia KOMIamraHinura
Ounan ¢apk kuiaamud. Ty3wnuimiHMHT OyHpmad tumu  Salsola tunmman kypa
KaJuMUApOK xucobmanub, Belanthera cekmusicu OwiaH KYIpoK OOFIUKIHUD.
Climacoptera typiapu Mapkazuii OaprUHHHT YYKH KHCMHJQ MapruHaNl YCHII
JaBpU Ky3aTWIMaau, sSbHU Jarepan adOpeBuanus >xapaé¢Huaup (Taxtamkss,
1966; Cesepros, 1987).

Climacoptera TYpJIAPUHUHT ACCUMWJISIIUSIIIOBYH opraniapuaa
ceMO(WJIE3HUHI  MO3auKJIUTKd  HamMo€H  Oymamu:  Oab3u  opraljiapja
(ypyrnajuiabapr) apXaukJdK cakjiaHuO Kojaau  (Me30(DWUTHUHT  KpaHIl
Xy)Kalipacus TUIH), OOIIIKa opraHiapuaa — Oapriapaa UXTUCOCAIITaH Oeruiapra
(kpaHI-XyKaipanap) sra 0ynu0, spHU (GoTOoCHHTE3HUHT C,-THIMM OenruiapuaaH
oupu xucodbmanamu (1-xaaBan).

Climacoptera typkymu TypJapuHUHT OMpiaMui IMYCTIOFH KpaHIl-XyXKaipara
sra sMac. bupiiaMun mycTiioK cakJaHUII Japa)acura Kypa 2 rypyxra aXXpaThiiraH:
|-Oupmamun TYCTIOKHMHT cakjgaHuO konumu, |lI-Yctiopr mapoutura anua
MoOCJIaIrad OupaaMyu IMyCTIAOKHUHT UKKWJIAMYH Y CTIIOK OMJIaH aTMalTuHyBH.

Climacoptera Typmapu TOSCHHHHT OWpiaMud TY3WIHMIIA HKKATAJLIAINA
yCHMUIMKIApra xoc 6yamb, YTkasyBud OGOrmammapiaH HOopar. YK opraHmapuia
MKKUJIAMYH TTOJTMKaMOWa WYFOHJIANTYBH XaMja €Il CKICPEHXUM-OOFIaMIIA THII,
me30-0ornamin kerka Tum (C. ferganica, C. affinis, C. transoxana, C. aralensis Ba
C. lanata) Ba mukpo-0ormamm kerxka tun (C. longistylosa) xamaa C. turgaica sa
C. intricata Typmapuma — OpaliuK Me30- Ba MHUKPO-OOFJIAMIIM KCHXKa THILIAP
MaBXKYJIUTH OWJIaH TaBCU(IaHAIH.

[TonukaMOuamIuK YTKAa3yBUM DJIEMEHTIAPHUHT XUMOSCHUHH TabMHUHJIOBUU
MyXHM MOCJAIUIN Oenrucu XucoOjaHaaw. byHmaH Tamkapw, TEKTUH
MOAJANapuAaH HOOpaT OpalMK CKIEPEHXMMAHUHT XyXKalpa MYCTH HAMIUKHU
cakinad typamu (Lllenkuna, 1933). DxTrmon, nmosmkambuamumk Chenopodiaceae
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oWJlaCHJard  aANTalusAreHe3 yMyMUN HYHATUIIMHUHT  HaTWwkacu  Oyiuo,
MEpUCTEMa PHUBOXKJIAHUIIMHU CYCaUTUPYBUM Ty3Jap TabCUpHIA JIUTOPAI
mapouTna Tnaigo OYyiaraH  Opra’HJIapuHHUHT, TYKUMaJIapUHHUHT,  XYKaipa
YIuaMJIapuHUHT peayKuuscu HaTwxkacu xucoOnanaau (bythuk, 1984; Tumonus,
2011).

Climacoptera TypiapiHHHT CTPYKTYPaBHil MOCHAIIMIIN — Mypakkald Ky
OMWLIN >Kapa€H XucoOJaHWO, TYPHUHT KeJUO YMKHIIM Ba apeaiu, (GUIOTeHETUK
WYIMHUHT y30K JAaBOMUWJIMTY Ba XO3UPTHU SIAII IApOUTH OmiaH O6ornukaup. by
ommutapra 6oriauk xoimaa Climacoptera typinapunan 3 Ta: rajoMopd, kcepomopd
Ba rajio-kcepomMopd rypyxJapra axxpaTuil MyMKHH.

|. T'anomop¢ rypyxra cynbdar-xJIOpu i HIyplaHraH TYNPOKAa YcaauraH
C. intricata Typu Amblyostegia Pratov cekuumsicura mancy® 0ymm0, XKanyOwii-
Typon xwumk apeanra xkupagu (IIparoB, 1986). C. intricata typura
TEMUCUMITOIMAIT YCUIIT TUIIH, Xamjia MeBajapy TYJIKYPFOHUHUHT NapeHXUMITUIUTY
Xocaup. YCTYHCUMOH XyKailpajap COHM ypyfnamiadapria OuTrarada KUCKapraH
0ynmu6, OyJyTCUMOH MapeHXMMa KYI KaBaT/IM Ba WHPHK Xyxahpamumup (5-pacwm,
2-kanBan). bapru XaaKacMMOH, TYKWIYBYM TYKJIH, OSIHIACPMACH HHPHUK
XyXailpany, OfM3YaJAapUHUHT  COHM  KaM, WHPUK  aCCUMWISILMSIIOBYU
XyKaupaapJaH udopar. [TossHUHT OoupaamMuu IIYCTJIOFU
ckiepuduKkanysuiamMarad - 0ynub, WKKWIaM4d YTKa3yBYd Oofjamiap Kam
comnuaup. by Oenrunmap smam MApOUTUHUHT CYIb(aT-XJIOPUAJIATUTA OOFIUK
Oynub, Mas3Kyp OEJNTHWIApPHUHT  TaJlOCYKKYJEHTIUTMHH, TaloMOpP(IMTruHI
KypcaTau.

I1. Kcepomop¢ rypyxra Amblyostegia Pratov cekIuMsiCHHUHT Typiid apeat
THOMra Maucy6 3 Ta Typ kupaam: Illapkmii Vpraep nenrmsu (C. transoxana),
Tumonuii-Typon (C. turgaica Ba C. aralensis) (ITpatos, 1986). by rypyx Typiapu
Me300a3UTOH [IOXJIQHHII Onan TaBcU(IaHAIH. MesBanaru
TYJIKYPFOHAANIAPEHXUMAIM XaMJIa CKICPEHXUMAIIA XyXalpaJlapy YWFyHJIAILITaH.
VYpyrnamnaGaprojaru yCTYHCMMOH — Xy)Kailpanap KaTOpMHMHI COHM 1 1aH
(C. aralensis), 2 (C. turgaica), 4 raua (C. transoxana) y3rapu® TypHUIIH MYMKHH.
bynyrcumoH napeHxuma Xyxanpaiapu Manga. bapr kym xosmapaa siCCHIIAIITaH,
tykiapu TtykwiyBuan (C. aralensis) Ba tykuimaimuranaup (C. turgaica,
C. transoxana). bapr smuaepmacu Maiiga Xyxaipaid, Oapr Ofu3uajIapu Ky
connmuaup. CyB CakJIOBYM XyKalpajlap KHYUK Yiyamra sra 0yimnb, yCTYHCHMOH Ba
KpaHIIl-XyKarupajiapu Maua. [TostHuHT oupiaMuu Y CTJIOFU
CKIepuUKalMsUTIAITaH, HWKKWIAMYd TYCTIOFM 3ca — (EUIOTeHHUHT XOCHII
Oymumm  xucobura  ckiaepudukanusutamrad.  byHmait  Gapua  Oenruiiap
KCEepOMOP(DJIMKHUHT ~ Ky4alMIIMHM ~ KypcaTuO,  XJopua-cyilbdariu  smiami
mapouTrra Ooraukaup (5-pacm, 2-xaaBai).

I11. Tano-kcepomopd rypyx y¥3 mumra 3 cexiusra MaHcyO TypJiapHU OJIaJIu.
Opou-Typou-XKynrop apeanu (C. ferganica), Typou-Xynrop apeanu (C. affinis)
Ba kenr Ilapkuit Ypraep nenrus apeanu (C. lanata sa C. longistylosa) (ITpatos,
1986). 'anomopd Ba kcepomopd OeATrUIapHUHT TEHT HUCOATU TP OpraHiapia
Ba OHTOTCHE3HHHT TypJu OocKkuwiapuaa HaMoeH 0ynanu (5-pacwm, 2-xxamBan).
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2- JKaaBaJa

Climacoptera TypkymMu TypJiapu 3K0JIOTHK-0MOJIOTHK I'YPYXJIAPHHHHT MOP(0-aHATOMHUK KYPCaTKHWIAPH

. T'ypyxaap Mocammm 6eJarnaIapuHuHD
Kypcarkuuiaap
rajaomopgd Kkcepomopg rajgo-KcepoMop¢ axaMHuATH
OnTorenes: J 6ockuu-
JIry YCHLI MIAKIH TyHnOaprIHIIUK Kyprakuu xumostarn
[oxranun 0a3uToH Me300a3UTOH ‘ 0a3uTOH Ba ME300a3UTOH Cy0cTparra MycTaxKaMJIUTH,
o KaJaJl MIOXJIAHUIITY Ba
Yeu T€MHUCHMITOIHAITBHOE
MEBAJIAIIU TN
I'K MapeHXuMaTU3aAIHs cKIIepupUKaIus NapeHXUMaTH3AIMUSI U CKIepuUKaIus VpyFHU XUMOSIIALL
Ypyrnaniaa: YcryHcH-
MOH XYXanpa KaTopHu- 1 1-4 1-3 CyKKYJIEHTIUKHUHT Ky4yaluIu
HUHT KUCKapHILIX
XaJKACUMOH IIAKJI - MapruHal
Bapr:1lakn XaJIKaCUMOH SICCUIAIITaH XaJIKAaCUMOH Ba siCCUJIAIITraH N .
VCHUIIT TABPUHUHT HYKOJIUIIIN
Tykna"nra"nivuk TYKWIYBUU TYKIIYBUM Ba TYKWJIMaguTaH byFnamum sa Kyéu Hypuaan
K YHIYB YKHITYB Y XUMOsIaIl
OFfu34aHUHT KYTICOHJIMIIUTH —
Oru3zua KaMCOHJIU KYTICOHJIN KaMCOHJIM Ba KYTICOHJIN TpaHCIUPALUSHUHT
KalaJuTalInIy
CyKKYJICHTIIUK KY4WIN ypraua KYWIH Ba ypTada CyB Tynnai
Kpani-ryzunma Cy WHPHUK KpaHII- . . DOTOCUHTE3HUHT
o Maiia KpaHL-XyXaiipa
(boTOCUHTE3 TUITH XyKaipa KAJAUTUTUHUHT OPTHUILH
IMos: bupnamuun ckIepuuUKasIam- | CKICpUPpUKAIHSI- cKIIepu(UKaIMsIaIMarad Ba <
P pHd prc pHd YTka3zyB4M 3JI€MEHTIAPHU
MY CTIIOK Mmar JIAIITraH ckiepuduKanysanmran
XUMOSICH Ba HAMJIMKHH CaKJIalln
[Tapenxummammuin KYy4CHu3 Ky4JIH KYy4CHU3 Ba Ky4JIH

NYB KaTOpUHUHT COHH

KaMcoHJu (4)

kynconnu (7-8)

kamconiu (4) Ba kyniconu (11-12)

NVYDb KaTOpUHUHT OPTULLIN —
OpPraHOT€HE3 JKaNAJINTH

H3ox: TK- eynypeon, UYE —uxkunamuu ymxazyeyuu 60enam, j — i06eHun 60ckud.
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5-pacm. Climacoptera Typ;aapu BereraTus opranjiapuaaru rajiomopg Ba

kcepomopd Mocaamran oearmiapuauar (N=33) HucéaTH:
1 — cex. Amblyostegia Pratov , 2 — cek. Ulotricha Pratov, 3 — cex. Climacoptera Pratov,
4 — cek. Brachyphylla Iljin ex Pratov. | — ramomopd rypyx; Il — kcepomopd rypyx;
Il — rano-kcepomopd rypyx.

C. affinis Typu MeBacCHMHUHT TYJIKYpFOHHMIA Ba TOSACHAA  KYWIH
ckiepuduKanusuiamrad  — Kcepomopd Oenrum  aHMKIaHAM. bUpOK, mosna
IIYCTIIOKHUHI Ba MAapKa3ui UWJIMHAPHUHI MapeHXUMMIIAIIUIIN KYIPOK TAPAKKUN
sTrad. byHnail yiryHINK Ma3Kyp TypyXHUHT OOIlIKa TypJapuja XaM Ky3aTHIa Iu.

benrunapuunr (Mo3aMkacu) TypaH-TYMaHJIWINTA — (QUIOTEHE3/a OpraHyap
MAKJUIAHUIIAHUAT TYPJIW BaKTJIWJIWTH, PUBOXKJIAHUII Ba MOCJAIIUIIHUHT TYpJIU
OocKkuuIapuaaH YTraHJIUTHMHU KypcaTakuuu O0ynub xucobianaau. Maskyp rypyx
TypJIapH XaM XJIOPUJITH, XaM CyJIb(paTiv mapouTna ycaau (2-xaaBan)

Mop@oreHe3HrHr y3ura XOCIUTH, BEreTaTUB OPraHJIAPHUHT aHATOMUK
tyswnimi - acocuaa Climacoptera Typmapununr kcepomopd Ba rajgoMopd
OeJITMIApUHUHT TYpJiMYa YUFYHJIAIITAHINIY, YIAPHUHT KeIUO YMKUIIH, apeasuiap
dapku xucobura, TypaW DOKOJOTHUK SINAll IIAPOUTH, SHHU XO3UPTH  SIIIAIl
IAPOUTUTA MOCJIAIITAHIUTUHU TaAbMUHJIAN]IH.
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XVJIOCAJIAP

«Climacoptera Botsch. (Chenopodiaceae) Typkym Typiapu BereTaTHB
OpTaHJIAPUHUHT IIYPIIAHUII TahCHUPUTA MOCIAIIMII XyCYCUSATIApU» MaB3yCHUIaru
JTOKTOPJIMK JAHccepTanusicu Oyinda oiaud OopuiraH TaaKUKOTIAp HATHXKacHIa
KyH#uaara xynocaiap TakJIuM dTHIIIH:

1. Climacoptera TyplapWHUHT MEBaJapy OHTOTCHE3HHWHI JIATCHT JaBpHUa
TYypiH Japaxkanga ckiepuUKanusIarad TYJIKYpFOH OWJIaH XUMOSUIAaHTaHIIUTH,
NepUKapnuii  Ba  CIEPMOJAECPMACH PENyKIUATa yYparaHiurd, MYypTardHu
CHOUPAJICUMOHJINTY SIIUI  ypyFajutabapr Xamja KypTard Kym ab30JIMIUTd
aHUKJIaHAn. HUXOMHUHT TYMOApTIMIINTH, TAIIKH KYPUHUIIMHUHT UXYaMIIMTH Ba
OHTOTEHE3HHHI XaMMa OOCKUWIAPUHH JaBOMHUIIIMTH XO3UPTH apuj IIapOUTIa
TYPJIAPHUHT MOCJIAIITAHIUTAHYU aKC dTTHPAJIH.

2.  Climacoptera  TypmapuHUHT  aCCUMWIALMUSUIOBYM  OpraHiIapuiaa
Me30WLTHUHT TYpJH THILIApU — ypyFHamabapriap JTOpCUBEHTpall, Oapriap 3ca
Climacoptera-tun Ba KpaHIl-BEHTPO-IA0PCal TUIUIMIMTH aHUKJIAHIW. bapriapHu
apuJl MIApOWTra MOCIAIINIIY YJIAPHUHT FOKOPH Japaxkalard CYKKYJICHTJIAIUTH
xamza (oToCHHTE3HUHT C,4-TUIUTH KpaHI[-Xy>Kallpach XUCOOUTa TaAabMUHIIAHAIH.

3. BapruHHMHT CTpYKTypaBHUil OeNruiIapu XUCOOUTa XJIOPCHXUMa KaBaTHHUHT
Y3IIYKCH3JIUTH, MapKa3uii KUCMUAArd 3 Ta YTKa3yBUYd OOFJIAMUHUHT MaBKYIJTUTH,
nepudepruk OOFIaMIApHUHT KpaHIl-ypamuaH anoxuaanurura kypa Climacoptera
Typiapunu Salsola typkymu Typiapuaas dhapkiaapy TaCaUKJIaHAIH.

4. TlosHWHr OWpiaM4M IYCTIOFUAA TYpJIM XaKMJIard TMapeHXrMa Ba
KOJUICHXUMAHUHT  YWFYHJIAINTAHJIWTH  yJApPHUHT  SIIAll  IHapouTH  OWjIaH
OOFIMKJIIUTH: YceropTaa ycaguran TypJiapaa Ty CTIOKHU
ckiepuukanusamrananry, Mup3auynga Ba Kusuikymaa ycaauran typiapja
NapeHXUMUTH3AISUIAIITAHIUTUHY YCTYHIMK KUTUIIA aHWKJTaHIH.

5. Climacoptera Typsapu MOSICHHUHT aHATOMHUK TY3WIHIIHHA apy]] UKJIAM/Ia
HAMJIMKHU ~ CaKJIalllJlard axaMusATH OwjiaH OOFIMKIUTH — T1os OupiaMuu
TY3WIAITUHUHT OOFJIaMIIM, WKKWJIAMYUCH TY3WIMIIHHUHT aHOMaJ TOJUKaMOHual
HYFOHJIAIITaH CKICPEHXUM-00FIaM TUTUTHIIUTH OWJIaH U30XJIaHA/IH.

6. Climacoptera typnapu wigu3 TH3UMUHUHT YKCHMOH, TOMOPH3IINUIH,
OWpiamMud  KCWJIEMAaHWHI  JUAPXJITH,  WKKWIAMYA  WYFOHJIAIIUTITHHUHT
MOJIMKAMOMAJUTUTH, (DEJJIOTEHWHUHT d3pTa IIAKJUIAHUINN, CHUpPaT-OOFIamin
AYFOHAINMIN ~ THIH, KyWIM [apeHXMMATU3AIMSUIAIITAHIUTA  Ba  KyuCHU3
cknepudukarnmsutamranaura (C. ferganica, C. affinis) apun mapowntna uiaau3HUHT
YTKa3yBUaHJIMK KOOWIMSTHHY OIIMPHIIN Ba KypuO KOJIMIIMHU OJIIUMHU OJIAIIIATH
axaMuATH OWJIaH U30XJIaHAIH.

7. Climacoptera Typmapu ep YCTKH KUCMUHUHT TapKuOHWAa TypiH
AJIKAJIONJIap MUKIOPHHHA KaMJIMTH M30XJIaH/IN Ba O3YKaBUW KUHMATH aHUKJIAH/IH.

8. Climacoptera typnapuaa YCUITHHHT TynOapriid MIAKJId, Me300a3UTOH Ba
0a3WTOH WIOXJIAHWINK, KPAHI-TY3WJIMald OApTHHUHT CYKKYJCHTJIWIWTH, IOSI Ba
WIIM3HAHT TIOJUKAMOWAJUTUTH, TYJIKYPFOHHUHT CKJICpU(UKAIASIIAITAHIATH Ba
MMAPEHXMMJIAIITAHIUIY ~ MOCJHAIIMII  Kapa€HUHUHI  aCOCHM  MYyHaIMIUIApU
XucoOJaHaIu.
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9. BereratuB opranwiapHuHr raiomopd Ba KcepoMmopd OenruiapuHu
HUcOaTura acociianu®, TypJapHUHT rajgomopd, kcepomopd Ba rano-kcepomMopd
CTPYKTypaBUH-MOCTAIITaH TypyXJapWHUA sIIall MYyXATH Ba TYpJId apean
TUTUTAPUTA TETHIUTMIUTUHN aKC dTTHPHUIINA aHUKJIAH/IH.

10. Climacoptera WMCTUKOOJIIU TYpJIApUHUHT TajioMopd Ba KcepoMopd
Oenrmiapu acocuaa ep YCTKH KUCMHU MaccacH TapKUOMHUHT OHOKHUMEBHIA
03yKaBUH KypCcaTKUWIAPWHU WHOOATTa OJITaH XO0JIJ1a MHKAPO3Ta yuparaH siijoBiap
duToMenmopanuscuaa ¢oiagaHuI yayH TaBCHUS STUIIAH.
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BBEJEHMUE (anHOTAIMSI JOKTOPCKOI IMCCEPTALIHN)

AKTYaJIbHOCTb M  BOCTPeOOBAHHOCTHL TeMbl jauccepranuu. Ha
CErOJHALIHUYN JIEHb 3aCOJICHUE MOYBHI B MUPOBOM MacIITalde SIBJISIETCS OJHOM W3
rJI00aNbHBIX MPOOJIEM, HAHOCSIIUX OONBIIONW Bped OTpacisiM SKOHOMHUKU. «B
Hacrosiee BpeMs B Mupe noutu 10% cCylm cOCTOMT U3 3aCOJEHHBIX MOYB, YTO
OKa3bIBA€T HETAaTHBHOE BJIUSHHE B 75 CTpaHaX, PACIOJIOKEHHBIX B apHUIIHBIX
30HaxX»

B cenbckoM X03s1iCTBE Halllel CTpaHbl 3a TOJIbI HE3aBUCUMOCTH ITPOBOJSTCS
IMUPOKOMAcIITa0HbIe pedOopMBI, TPHU ITOM 0C000€ BHHMAHHE YJEISETCS
KOPEHHOMY YJIYUYIIEHUI0 MEJIUOPATUBHOIO COCTOSIHUSI 3€MJIA U TMOBBIIICHUIO
oaopoaAus mouB. Ha 0OCHOBaHMU OCYIIECTBICHHBIX MPOTPAMMHBIX MEPOIPUSTUN
B JaHHOM HAaNpaBJIECHUU JOCTUTHYTHI OMpEACICHHBIE PEe3yJbTaThl, B TOM YHUCIIC
ucnonb3oBaHue 3IPYEKTUBHBIX CIMOCOOOB OOpbHOBI C  3aCOJICHMEM TIOYBBI,
BHEJIpEHUE BOAOCOEpEramIiel TEeXHOJIOTUHU, OMpEeeNieHue YCTOMYMBBIX BUJIOB
pPacTEeHHII U CO3/IaHHE HOBBIX COPTOB JJIS 3aCOJICHHBIX TOYB, & TAK)KE MOBBIIICHUE
uX 3(pPeKTUBHOCTU B PUTOMETUOPATUBHBIX MEPOITPUSATHUSX.

B Mupe BakHO€ 3HaUEHUE MMEET OMpENIETICHUE YCTOMYUBOCTU TalO(PUTHBIX
pacTEeHHI Ha 3aCOJICHHBIX [MOYBAX U MX UCMHOJIb30BAHUE JJISI OCBOEHUS 3aCOJIEHHBIX
3eMelib, B TOM YHCIIe, ONpeielieHne raloMOPPHBIX U KCEPOMOPGHHBIX MPU3HAKOB Y
BugoB poaa Climacoptera Botsch. u3 cemeiictBa Chenopodiaceae Vent.,
npeodyiaialonux cpeau raaodUTHBIX pacTeHUM, 4YTO JaéT BO3MOXKHOCTh B
MOHMMAaHUU YCTOMYMBOCTH PACTEHUM K 3aCOJICHHIO U aJIallTUBHBIX OCOOEHHOCTEN
ranogutoB. OgHON U3 aKTyaJdbHBIX MPOOJIEM SIBIISETCS ONpeeieHNEe aJanTUBHBIX
O0COOEHHOCTE BEreTaTMBHBIX OPraHOB K 3aCOJICHHIO HAa OCHOBaHUU MOp(do-
AHATOMHUYECKUX NpU3HAKOB y BHIOB pona Climacoptera w BHeIpeHUE UX B
npakTuky. Ornpenenenue MOp(OJOTUUECKUX W aHATOMHUYECKUX aJanTHUBHBIX
0COOEHHOCTEH BereTaTUBHBIX OpPraHoB BUAOB poaa Climacoptera K 3aCONCHUIO U
UCIIOJb30BAaHUE HX B IMPAKTUKE 3aKIIOYAETCS B CIEAYIOMIEM: YTOYHEHUE
IPOUCXOXK/ICHUS, CUCTEMATHKN U dKoJIoTuu BUAOB pona Climacoptera, u3yueHue
OCOOEHHOCTEW CTPOCHUS W PA3BUTHS BETETATUBHBIX OPTraHOB II0J] BIIMSHHUEM
3aCyXM UM 3aCOJICHUS C TOMOIIBI0 MOpP(]O-aHATOMUYECKUX METOJMIOB, OIICHKA
cnenu@UIHOCTH U (PYHKITMOHAIBHOCTH aJIalITUBHBIX aHATOMUYECKUX MPU3HAKOB,
ONpe/IeJICHNE YCTOWYMBBIX MOKa3aTesield BUAOB Ha OCHOBAHMM T'€HOTUIUYECKUX U
(EeHOTUITHYECKUX MPU3HAKOB, 000CHOBaHUE rajoTOJICPAHTHOCTH u
TaJIOPE3UCTEHTHOCTH, OMNPEHCICHUE XO3SMCTBEHHOTO 3HAYCHUSA PACTCHUH,
JI0KA3aTeIbCTBO BO3MOXKHOCTH HCIOJIb30BaHUS TalOUTOB B peaduUiuTaluu
3aCOJICHHBIX U MaprUHAIbHBIX 3€MEJTb.

JlaHHO€ nuccepTaMOHHOE MCCIIEOBAHUE B OMPEACIICHHON CTENEHU CIY>KUT
BBITIOJTHEHUIO 3ajlad, MpeAyCMOTpeHHbIX B Ykaze Ilpesumenta PecnyOnuku
V36ekuctan Ne YII-3932 ot 29 oktsa6ps 2007 roga «O Mepax Mo KOPEHHOMY
COBEPIICHCTBOBAHUIO  CHCTEMBI  MEJIMOPATUBHOTO  YIYYILICHUS  3€MEJIbY,
ITocranoBnenue Ne ITI1-1958 ot 19 anpensa 2013 rona «O Mepax paluoHaIbLHOTO

! International Institute for Environment and Development (http://www.iied.org)
International Center for Biosaline Agriculture (http://www.biosaline.org)
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WCTIOJB30BaHUs BOJIHBIX PECYPCOB W YIYUYIIEHUS MEJIHOPATUBHOTO COCTOSIHUS
opoiaemMbix 3emenb B 2013-2017 rogax», a Takke ApYrux HOpMaTUBHO-TIPABOBBIX
JOKyMEHTaX, MPUHSATHIX B JAHHOU cdepe.

CooTBeTCTBHE HCCJIEI0OBAHMS € TNPHOPUTETHHIMH HANPaBJIEHUSAMH
Pa3BUTHSI HAayKM MW TexXHoJIoruid pecnyOgukn. J[anHoe wuccienoBanue
BBITIOJIHEHO B COOTBETCTBUM C MPUOPUTETHHIM HAIPaBICHUEM Pa3BUTHS HAYKU U
TeXHoJoTul pecnyonuku — V. «Celbckoe X03MCTBO, OMOTEXHOIOTUS, SIKOJIOTUS U
OXpaHa OKPYXKAIOLIEH CPEIbD).

O030p 3apy0e:KHBIX HAYYHBIX MCCJICJOBAHUI IO TeMe IMCCEPTALMM.
Hayunsie  ucciaemoBaHusi 1O  U3YYCHHUIO  CHCTEMATHKH,  (UIOTCHUH,
aHATOMHYECKOTO CTPOCHHS W Tporiecca ¢orocuHTe3a BUaoB poaa Climacoptera
cemeiictea Chenopodiaceae ocymiecTBISIOTCS B BEAYIIUX HAYYHBIX IEHTpaX H
BBICITUX 00pa30BaTENbHBIX YUPSKACHUAX Mupa, B ToM umcie: Department of
Biochemistry and Molecular Biology, University of Georgia (CIIIA), Institut fiir
Allgemeine Botanik, Johannes Gutenberg-Universitit Mainz (I'epmanus), Institute
of Biology, Section Systematics and Morphology of Plants, University of Kassel
(l'epmanus), School of Biological Sciences, Washington State University (CILA),
Department of Plant Sciences, University of Tehran (Mpan), Department of
Ecology, University of Bielefeld (@'epmanus), Bcepoccuiickom Hay4dHO-
UCCIICIOBATEILCKOM HMHCTHTYTe KOpMmoB (Poccus), BoTraHMueckoM WHCTHTYTE
(Poccust), Y30€KCKOM Hay9HO-HCCIIE0BATEIILCKOM HHCTUTYTE KapaKyJIeBOJICTBA U
AKOJIOTMH MYCThIHb (Y30EKHUCTaH).

B pesynbraTe wucciieqoBaHWM, NPOBEIEHHBIX B MHpPE IO BOIMpPOCaM
TaKCOHOMHUH, YCTOMYMBOCTU CHELMAIM3UPOBAHHBIX CTPYKTYpP K 3aCOJIEHUIO,
XO31CTBEHHOMY 3Ha4eHHIO BHIOB poma Climacoptera momydeHsl psia Hay4dHBIX
pe3ynbTaToB, B TOM 4HMCIE: omnpeeneHa (UIoreHus U yTOUYHeHa CUCTeMaTHKa Ha
OCHOBAaHHHM  MOJIEKYJIIPHO-TEHETUYECKUX  HCCIENOBaHUN y BHAOB  poja
Climacoptera (Institute of Biology, Section Systematics and Morphology of
Plants, University of Kassel, ['epmanus); moaTBepaeHo 3HaUCHUE U CBSI3b KPAHII-
cryktypsl Cg-tuniom dotocuntesa (Institut fiir Allgemeine Botanik, Johannes
Gutenberg-Universitdit Mainz, [Iepmanus); omnpeacieHO 3HAYCHHE BHUJIOB
Climacoptera npu (GUTOMETUOPALMH JETPATUPOBAHHBIX U 3aCOJICHHBIX 3eMeEJb
(Department of Ecology, University of Bielefeld, I'epmanus); HaydHO 000CHOBaHO
CO37JaHME BO3MOXKHOCTH KOPMOBBIX arpoduroneno3zoB BuaoB Climacoptera npu
noJiuBe cojieHoil Bojaoi (Bcepoccuiickuii HaydyHO-MCCIIEIOBATENBCKUM UHCTUTYT
KopmoB, Poccus).

B Mupe mo aganTUBHBIM OCOOEHHOCTSM pPAcCTE€HUH K 3aCOJICHHIO MO Psay
OPUOPUTETHBIX HAMNPABJICHUM MPOBOJATCS HCCIEAOBAHMS, B TOM YHUCIE:
000CHOBaHUE BIUSHUSA SKCTPEMAJIbHBIX (PAKTOPOB HA aJanTalyio Tajo(uToB;
ompeneneHue (PprIOoreHn TanoQUTHBIX pPACTEHUN HAa OCHOBAHUU MOJIEKYJISIPHO-
TCHETUYECKUX HCCIICIOBAHUM;, OICHKA YCTOMYMBOCTH CTPYKTYPHBIX IPU3HAKOB
BEr€TaTUBHBIX M T€HEPATHBHBIX OPraHOB pAaCTEHUN K 3aCOJEHUIO; HAy4HOE
00OCHOBaHME 3HAUEHUS KPAHI-CTPYKTYpbl TalOQUTHBIX PACTEHUU B IMpolecce
aZanTaiy; BHEIPEHUE MEPCIEKTUBHBIX TAIO(UTHBIX PACTCHUA HAa 3aCOJCHHBIX
3eMJISIX [ )KUBOTHOBOJZICTBA U (papMarieBTUUECKON OTpacu.
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CreneHb  M3YyYeHHOCTH  mpodJjeMbl.  3apyOeXHBIMM  YYEHBIMH
V.J. P’yankov et al.z, W. Wucherer et a1.3, G. Kadereitet et al.®, H. Akhani et al.’,
Ould Ahmed et al.® mpoBemeHBI HCCIEIOBAHMS 1O MOJEKYISIPHOH OHOIOTHH U
KPaHI-CTPYKTYpE OpPraHoB pacTeHuil, ocymecTBistomux Cy-tun poTrocuHTE3a, B
TOM uucie rajioduToB, B dYacTHOCTH, BuUIoB poaa Climacoptera cemelicTa
Chenopodiaceae wu BiMsgHHE TaJIOPUTOB HA  YIYYIICHHE 3aCOJICHHBIX
JerpagupoBaHHbix 3emenb. B crpanax CHI' wuccienoBaHus, MOCBSIIEHHbBIE
CUCTEMAaTUKE, OKOJOTMH U PACHpOCTPAHEHUIO HEKOTOPBIX BHIOB poJa
Climacoptera, mnpoBeneHsl B paborax A.Il. CyxopykoBa', aHATOMHYECKOMY
CTPOCHHIO OCEBBIX OpraHoB — B paborax A.K. TUMOHMHA®, CeTeKUHH U HX
XO3MCTBEHHOMY 3HAQYE€HUIO, B Kauye€CTBE KOPMOBBIX pACTCHHUH, OCBSILIEHBI B
pabotax 2.3. [llamcytauroBoit 1 M. Durikov et al.’ u gp.

B xoze uccnenoBanuii, NpoBEAEHHBIX B HAIlIEW peciyOiMKe, ObUIH MOJTyYEHbI
HEKOTOpbIE Hay4yHbIE JaHHbIE 10 BuaaM poja Climacoptera. CuctemaTiKa BHJIOB
JaHHOTO poja mpenacraBieHa B padortax Y.II. [lparoma, ramoTosiepaHTHOCTh —
H.W. AxoxururtoBoii, yactuuno mopdonorusi, anatomus — A.A. BytHuk u np.,
smbOpuosorus — J.T. XampaeBoii. HemoctaTounbsl gaHHbBIE MO aHATOMHYECKOMY
CTPOCHHIO BETETATUBHBIX OpPraHOB, IO AJANTUBHBIM OCOOCHHOCTSIM U
ycTouuBOCTH K 3acojeHuto BumoB poaa Climacoptera. Onpenenenue
aJanTUBHBIX OCOOEHHOCTEH K 3aCOJICHUIO Ha OCHOBaHUM OMOMOP(OJIOTUYECKUX U
CTPYKTYpHBIX  Tpu3HakoB BuaoB poxa Climacoptera, mnoarBepxkueHue
YCTOMUYMBOCTHU K 3aCOJIEHUIO C (PU3MOJIOTMUECKOM TOUKH 3PEHUs, a TaK)KE HAYUHOE
000CHOBaHUE KOHCEPBATUBHBIX M HM3MEHSAIOMIMXCA TPU3HAKOB, OIPEICICHHE
MpaKkTUYecKoro mnpumeHeHus BunoB  Climacoptera,  WCNONb30BaHUE B
(uTOMENHOpaMM 3aCOJEHHBIX 3€MENb B HACTOAILEE BPEMs aKTyalbHbl U UMEIOT
Hay4YHO-TIPAKTUYECKOE 3HAYEHUE.
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CBa3b TeMbI JUCCEPTAIMU € HAYYHO-HCCJIEI0BATEIHLCKHUMH PadoTamu
HAYYHO-UCCJIEN0BATEIbCKOI0 YUPEXKIACHHUsI, Ile BBINOJHEHA IHCCePTALMS.
JluccepTalMOHHOE UCCIENOBAHHWE BBINOJHEHO B paMKax IJlaHA HAy4HO-
UCCIIeIOBATENLCKUX PaboT (PyHIaMEHTaJbHBIX MPoekTOB MHcTUTyTa reHodoHaa
pacTUTENBLHOTO U KUBOTHOro wmupa 1mno TteMe DA-D3-T154 «CTpyKTypHO-
(GyHKIHOHATBHAS TAJTOWHIUKAIMS W KUHETHUKA HAKOIUICHHs COJIEW B PacTEHUSX
pa3HbIX dKoyiormueckux rpymm» (2007-2011) u mo Teme @5-OA-0-13289
«Crenuann3upoBaHHbIe CTPYKTYpbl PACTEHUH M UX POJIb B TOBBIIICHUU
yCTOMUMBOCTH K cTpecc-pakropam» (2012-2016).

Heabio uccieoBaHus SIBISICTCS ONpPE/EICHUE aJallTUBHBIX O0COOEHHOCTEN
MopdoreHe3a, OHTOTCHE3a W aHATOMUYECKOTO CTPOCHUS BETETATHBHBIX OPTaHOB
Bu0B poja Climacoptera Botsch. (Chenopodiaceae) B ¢Bsi3u ¢ ranoutu3mMom.

3axayu uccJie10BaHUA:

U3y4uTh MOp(doreHes U 3Tambl OHTOreHe3a Bu10B poaa Climacoptera;

U3YYUTh aHATOMUYECKOE CTPOEHUE ACCUMUWIMPYIOIIMX OpPraHOB B CBS3U C
Pa3IMYHON cpefoil OOUTaHMUS;

OTIPENIEINTh aJallITUBHBIE OCOOCHHOCTU CTEOJII B Pa3HBIX HKOJIOTHYECKUX
YCIIOBUSIX;

BBISIBUTh MOP(HOJIOTHYECKHEe W aHATOMUYECKHE OCOOCHHOCTH KOPHEBOM
CUCTEMBI;

ONpPENeNIUTh XUMUUYECKUH COCTaB aJKaJOUIOB HAJA3€MHOW Macchl |
MUTATENbHYIO LIEHHOCTh BUA0OB pona Climacoptera;

BBISIBUTH OOIllee HampasjicHue amgantanuud BuioB Climacoptera Ha ocHoBe
BBISIBJICHHBIX ~ OCOOCHHOCTEM MopdoreHesa, OHTOreHE3a U  CTPYKTYPHBIX
MIPU3HAKOB, B CBSA3U CO CPEION OOUTAHUS U apeasioM.

PEKOMEHIOBATh MepcreKTHBHBIC BUIbI poga Climacoptera ¢ yuetom crenenu
YCTOMYUBOCTH K 3aCOJICHUIO M 3HAYEHUSI SdKOHOMUYECKOU OTPaCIIH.

O0bexkTOM HMccae0BaHus sSBISIOTCS 8 BUmoB poaa Climacoptera Botsch. u3
4-x cekumii, mpouspactaroue B Mup3sauyne, IOro-zanagHom Kei3buikyme,
VYceropre: |. Sect. Ulotricha Pratov — C. ferganica (Drob.) Botsch.; Il. Sect.
Brachyphylla Iljin ex Pratov — C. affinis (C. A. Mey.); Ill. Sect. Amblyostegia
Pratov — C. transoxana (lljin) Botsch., C. turgaica (lljin) Botsch., C. intrcata
(lljin) Botsch. — sumem Cpenneit Asum, C. aralensis (lljin) Botsch. — snmem
Cpenneit Asum; V. Sect. Climacoptera Pratov — C. longistylosa (lljin) Botsch.,
C. lanata (Pall.) Botsch..

IIpeamerom ucciieq0BaHusl SBISIIOTCS MOp(dOTreHe3, OHTOTeHE3, aHATOMUSI U
amanranus BuaoB poga Climacoptera.

MeTtoabl HCCJIe0BAHMS. B JUCCepTaluU UCII0JIb30BaHbI
MopdoJIoTHYeCKre,  aHaTOMHYecKue,  (eHOoJoruueckue, OHOMETpUUYECKue,
CTAaTUCTUYECKUE U OMOXMMHUYECKHE METOAbl HWCCICIOBAHMUS M CPaBHUTEIIbHBIN
aHalu3.

Hay4nasi HOBU3HA MCCJIEIOBAHUSA 3aKII0YAETCS B CJICIYIOIIEM:

BIIEPBBIE OMpEIEICHBl BHAOCHEIM(UUHBIE TPU3HAKA B OHTOTEHE3E U
Mopdorenese BuaoB poaa Climacoptera B CBSI3U C Pa3HBIMU yCIOBUSIMH OOUTaHUS;

BBISIBIICHBI Pa3IMYHBIC THIBI Me30(pwima B aCCUMWIMPYIOMUX OpraHax,
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COUYeTaHHE KCEepO- M rajJoMOp(HBIX MPU3HAKOB B CBSI3U CO CPEIOW OOMTaHUS, a
TaK)Ke PEeaKIus JINCTa B U3BMEHEHHBIX YCIIOBUSIX OOUTaHUS;

O0XapakTepu30BaHO (OPMHUPOBAHUE CTPYKTYPHI OCEBBIX OPraHOB BUIOB poja
Climacoptera u omnpejaeneHo HalpaBiCHHE Pa3BUTUSA CTPYKTYpHI: B CTeOjJe — OT
MEePBUYHOIO IYYKOBOTO K aHOMAJIBHOMY MOJUKaMOWabHOMY, B KOpHE — OT
JMAPXHOTO K BTOPUYHOMY YTOJIIIICHHUIO;

JIOKa3aHO CTPYKTYPHOE 3HAYCHHE TMEPBUYHONM W BTOPHUYHOM KOPBI B 3aIUTE
LHEHTPAILHOTO WJIMHPA B PA3HBIX SKOJOTMYECKUX YCIOBUSIX;

ONpENICJICHO HaJMYue KOJWYECTBa AQJIKAJIOWJIOB B HAA3€MHOM Macce u
NUTaTelibHasi IEHHOCTh BUAOB pona Climacoptera;

BBISIBJICHO OOITIee HAMpaBJICHUE ajanTaiorene3a BuaoB pona Climacoptera:
po3erouHas (Qopma pocta, Me300a3UTOHHOE U  Oa3UTOHHOE BETBJIICHUE,
CYKKYJICHTHOCTb JIUCTA C KPaHI[-CTPYKTYPOU, HOJTMKaMOUAIIBHOCTh CTEOJISI U KOPHSI,;

ompeneneHo  npeobiagaHue  TaJloMOpP(HBIX  MNPU3HAKOB Yy  BHUIOB,
npouspactalimx B Mup3adylie Ha TMOYBaxX C CYyJb(PaTHO-XJOPUIHBIM THUIIOM
3acoJIeHUs, KCepOMOP(HBIX MPU3HAKOB — Y BUJIOB, MPOU3PACTAIONIUX B Y CTIOPTE C
XJIOPUIHO-CYJb()ATHBIM THUIIOM 3aCOJICHHS TTOYBHI;

PCKOMEHJIOBaHO  HcHojb3oBanue  BujaoB  poma  Climacoptera B
dbuTOMENMOpau AETPaUPOBAHHBIX IMACTOUI HA OCHOBAaHUU TaTOMOP(HBIX H
KCepoMOP(DHBIX MPU3HAKOB, a TAKKE UX KOPMOBBIX KaueCTB.

IIpakTHyeckue pe3yabTaThl HCCJAEA0BAHMS 3aKIIOYAIOTCS B CJICIYIOIIEM:

B CBSI3M C Y4YETOM OO0Jiee BBIPAKEHHBIX TalOMOPQHBIX M KCepOMOpP(]HBIX
npusHakoB y BujpoB C. lanata, C. longistylosa, C. ferganica, C. affinis u
C. intricata pa3paboTaHbl PEKOMCHIAIMM MW BHEAPCHBI B TPAKTHKY IS
MIPUMEHEHUS B (PUTOMETHOPAIIMH Ha 3aCOJICHHBIX MOYBAX;

C y4eTOM OMOXMMHUYECKHX TOKa3aTejael MUTATeIbHON IEHHOCTU HaJ3eMHOM
maccel Bunbl poja Climacoptera BHEIpPEHBI B TPOU3BOACTBO B KAdeCTBE
KOPMOBOI'O PACTEHHUSI.

JlocToBepHOCTH pe3yJibTaTOB HCCJIeOBAHMS 000CHOBBIBAECTCS
NPUMEHEHUEM KJIACCUYECKHX, COBPEMEHHBIX METOAOB, a TaKX€ COBMAJCHUEM
TEOPETUYECKNX JAHHBIX HA OCHOBAHMM HAYYHBIX MOAXOJOB C MOJYYEHHBIMU
pe3ynbTaTamMu, OIMyOJIMKOBAaHUEM DE3YJIbTATOB B BEAYIIUX HAYYHBIX H3TAHUSIX,
MPU3HAHUEM HAYYHBIM COOOINECTBOM B XOJ€ pealn3allid TOCYJapCTBEHHBIX
byHIaMEHTAJIBHBIX TMPOEKTOB, TMOATBEPKIACHUEM MPAKTHUYECKUX PE3YJIbTaTOB
JIMCCEePTAIMOHHONW pa0OThl YMOJHOMOYEHHBIMU TOCYAAapPCTBEHHBIMH OpraHamMu W
BHEJIPEHHUEM B MPAKTHUKY.

Hayynasi U mpakTHyeckass 3HAYUMOCTb Pe3yJbTATOB HCCJIEeI0OBAHMSI.
Hayunas 3HauuMOCTb pe3yJIbTaTOB UCCEAOBAHUS MOATBEPHKAACTCS B BBISIBICHUU
aJIalTHBHBIX OCOOCHHOCTEW BereTaTHBHBIX opraHoB BuaoB poaa Climacoptera
Botsch. (Chenopodiaceae) B cBsizu ¢ ranoduTu3MOM, Ha OCHOBAHHUHM H3ydYCHHSI
OHTOTeHe3a, MopdoreHe3a W  CTPYKTYPHBIX TPU3HAKOB,  OINpPEIACICHUEM
3aKOHOMEPHOCTH aJamnTallid BHUJIOB K KCEpo- M TanodakTopaM; pacKpbITHEM
CPaBHUTEIHHBIX TEHOTUMUYECKUX U (EHOTHUIMUYECKUX IPU3HAKOB TMPHU Pa3HBIX
THUIIaX 3aCOJICHHUSI.

[IpakTHyeckass 3HAYMMOCTH PE3YJbTATOB HCCIEIOBAHUS 3aKIIOYAeTCs B
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YIIy4IIEHUU (PUTOMENNOPATUBHOTO COCTOSHUS 3aCOJICHHBIX 3€MEJNb 33 CUET BUIOB
pona Climacoptera M WMCHOJIb30BaHUM TaKUX TEPPUTOPUN Tpu (HOPMHUPOBAHUU
KOPMOBOI 0a3bl ’)KUBOTHOBO/ICTBA.

Bueapenne pe3yiabTaToB nccjeqoBaHusa. Ha ocHOBe MOydYeHHBIX HAYYHBIX
pPE3yNbTATOB MO M3YYECHHIO JaNTHUBHBIX OCOOCHHOCTEW BEreTaTUBHBIX OPraHOB
Bu0B poaa Climacoptera Botsch. (Chenopodiaceae) B ¢cBs3u ¢ raiohuTU3MOM:

Bubl poaa Climacoptera — C. lanata, C. longistylosa, C. ferganica, C. affinis
u C. intricata BHeapeHBI B KayecTBE (UTOMEIMOPAHTOB M KOPMOBBIX PACTCHHIA
JUISL  3aCOJICHHBIX 3eMenb (cnpaBka MMHHCTEPCTBA CEIBCKOINO M BOJHOTO
xo3stiictBa oT 3 okTsa0ps 2016 roma, 02/20-1215). Hayunsle pe3ynbTaThl
MO3BOJIMIIM TIOJyYUTh TIOBBINIEHHE ypokaitHocTu BumoB poxa Climacoptera B
KAaueCTBE LIEHHBIX KOPMOB JUIsl )KWBOTHOBOJICTBA MPHU CO3/IaHUU arpo(UTOIEHO30B
Ha 3aCOJICHHBIX 3eMJISIX;

[OJly4YE€HHbIE HAy4yHBIE PE3yJbTaThl MO aJalTHUBHBIM OCOOCHHOCTSIM BHJIOB
pona Climacoptera B CBA3U C rajo@uTU3MOM OBUIM HCIIOJNB30BaHbI B HAy4YHO-
UccleoBaTenbCKux pabotax WMHcturyra oOmei OotaHuku u  (U3HOIOTHH
pacrenuu npu Menckom yuuBepcutere I'epmanun nmenn ®puapuxa uepa B
npoekte AP 54/11-1 «CBeT-uHayuupoBaHHasi reHO-CHeIMpUYEcKas KCIPECCUs
BAK Arabidopsis thaliana u ee perynupoBaHue ¢ TpPaHCKPHIIIUCH W
TpaHcisue» (crpaBka MHcTuTyTa 001Iei O00TaHUKM M (U3HOJOTUU PaCTECHUMN
npu Menckom yrusepcutere I'epmannn uvenn ®punpuxa llumtepa ot 23 HO6ps
2015 roma). HayuHble pe3yabTaTbl TMO3BOJIMJIM OMNPEACTUTh YCTONYUBOCTH
KOPMOBBIX PacTe€HUil HA OCHOBAHUM UX aHATOMHYECKOTO CTPOEHUSI B CTPECCOBBIX
YCIIOBHUSIX.

AnpobGanusi pe3yJbTaTOB HCCJIeI0BaHus. Pe3ynpTarsl HCCIEAOBAHUS
M3JI0KEHBl B BHJIE JIOKJIAJO0B W Mpouuiy anpobauuio Ha 20 MeXIyHApOAHBIX U
pecnyOJIMKaHCKUX  HAyYHO-TIPAKTUYECKUX KOH(PEpeHLUMsSX, B TOM YHUCIE:
«buonorus — nayka XXI Beka» (Ilymuno, 2011; 2012; 2013), «buocucrema: ot
teopun Kk mpaktuke» (Ilymuno, 2012; 2013), «buopaszHooOpaszue. IKOJIOTHA.
Ananrarmusa.  OBomonus»  (Omecca, 2013), «VHHOBaIMOHHBIC HaMpaBICHUS
MOJITOTOBKM KBaU(UIIMPOBAHHBIX KaJIpOB B BBICHIMX Y4YEOHBIX 3aBEIICHUIX)
(I0evkenT, 2013), «AHTpomyKius pacTEHUW: TOCTUKEHUS U MEPCIECKTUBBDY
(Kapmm, 2011; Tamkent, 2013), «buopasznooOpasue ¢nopsl Y30ekucrana u
npoOJieMbl paloHaabHOro Hcnosib3oBanus» (Camapkana, 2011), «buoxunma-
XWUIMKHA ~Cakjall Ba pUBOXJIAHTHUpuIL MyamMmonapu» (I'ynucron, 2012),
«AxTyanpHble  TpoOsieMbl  dkosioruu  pacteHui»  (Tamkent,  2012),
«Hayka, TexHUKa 1 MHHOBAIIMOHHBIE TEXHOJIOTHH B 3TIOXY MOTYILIECTBA U CHACTHS»
(Amraban, 2014), «buopasHooOpasue, COXpaHECHHE W  PalUOHAIBHOE
UCIOJIb30BaHUE TeHooHaa pacTteHud W KUBOTHBIX» (Tamkent, 2014),
«Innovations for sustainability and food security in arid and semiarid lands»
(Samarkand, 2014), «Bioorganik kimyo fani muammolari» (Namangan, 2014),
«AKTyanbHble TpobnemMbl (usuko-xumuueckon Ouonorum» (Tamkent, 2015),
«IIpoGnembl  MyCTHIHHO-MIACTOMIHOTO  J>KMBOTHOBOJCTBA W ApPHUJIHOTO
kopMornipousBojactBay (Camapkanna, 2015), «buonormueckue u CTPYKTYpHO-
(yHKIIMOHAJIbHBIE OCHOBBI ~HM3YYE€HHUS U  COXpaHEHUs OHopazHOOOpa3us
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V36exucrana» (Tamkent, 2015), «VcHMIMKIApHUHT Xa8THH CTpaTErHsUapH Ba
pernpoaykius kapaéun» (I'ymucran, 2016).

Ony0/MKOBaAaHHOCTH pe3yabTaTOB HcciaenoBanus. [lo Teme nuccepranuu
onyOnukoBaHo Bcero 39 HaydHbeIX pabor. M3 Hux 16 HaydHBIX cTaTeld, B TOM
gyucie 13 B pecnyOJIMKaHCKUX U 3 B 3apyOekKHBIX JKypHaJlax, PEKOMEHAOBAHHBIX
Bricmieit arrectanmonHnoit komuccued PecryOinuku Y30ekucrtan s myOauKaIuu
OCHOBHBIX HAYYHBIX PE3YyJIbTATOB JOKTOPCKUX AUCCEPTALUN.

Crtpykrypa u 00bem auccepraumu. CTpykTypa JUCCEPTALMM COCTOUT W3
BBEJICHMS, YETHIPEX TJIaB, BHIBOJIOB, CITMCKA MCIIOJIB30BAHHOW HuTepaTypbl. O0beM
aucceprauuu coctasiaeT 181 crpanu.

OCHOBHOE COAEP XAHHUE JUCCEPTALIMHU

Bo BBegeHHMM O0O0OCHOBBIBAIOTCS AaKTyaJbHOCTh M BOCTPEOOBAHHOCTH
MIPOBEJICHHOTO WCCIICAOBAHUSA, 1IE]db W 33Ja4d HMCCICIOBAHUSA, XapaKTePU3YIOTCS
O0BEKT W TMpPEeIMET, IOKa3aHO COOTBETCTBUE HCCIICOBAHUS MPUOPUTETHBIM
HaNpaBJICHUSAM Pa3BUTHs HAYKH M TEXHOJIOTHH PecryOIMKH, H3JIaraloTcs HaydHas
HOBH3HA M TPAKTUYECCKHUE PE3yJIbTaThl MCCIICIOBAHUS, PACKPBIBAIOTCSA HaydHas U
HpaKTUYeCKass 3HAYMMOCTh IMOJYYCHHBIX PE3yJbTaTOB, BHEAPCHHE B IMPAKTHUKY
pe3yIbTaTOB MCCIICIOBAHMUS, CBEICHUS 110 OMyOJIMKOBAaHHBIM pab0OTaM U CTPYKTYPE
JVICCEepPTAITHH.

B nepBoii rnaBe guccepraimu  «M3ydyeHue  OHMOIKOJIOTHYECKHUX
ocooennocreii BuaoB poaa  Climacoptera»  ocBemeHa  HM3y4eHHOCTH
cUCTeMaTH4yecKkoro mojiokeHuss poxa Climacoptera, skosnoruu, Mop¢oJIOTHH,
AHATOMHMYECKOTO CTPOCHHUS U XO35MCTBEHHOTO 3HAYEHHUS BUIOB.

[To ramortonepantHocTH BuABl poma Climacoptera otHocsTCS K Tpymme
rurnepranoputoB wiu dyranoputos. 1o sgadorumy C. intricata u C. longistylosa
BXOZST B TPYIIIY MEIUTOTAT0(UTOB, MPUCIIOCOOIEHBIX K TIOX0 a3pUPOBAHHBIM U
3acosieHHbIM mouBaM. Buger C. ferganica u C. lanata npuypoueHs! K TIHHUCTBIM,
TMIICOHOCHBIM ITOYBaM, 3aCOJICHHBIM B Pa3jMYHOW CTEICHH, PaclpOCTPaHEHBI Ha
paBHMHE M B HHU3KOTOpbsix apuaHoi 30HBL. Bupg C. aralensis oTtHocutcs k
MICAaMMOTIETUTODUTAM C MIMPOKHUM DKOJOTHYECCKAM CIIEKTPOM MEXaHHYECKOTO
COCTaBa IMOYBHI.

Buasr Climacoptera siBisitoTcst IEHHBIMH KOPMOBBIMH pacTeHusMu. B (daze
IUTOJIOHOIICHNUST OHM OXOTHO TIOEAAar0TCs BepOJroJaMu, OBIAMH W KO3aMH,
CUMTAIOTCS HAKHUPOBOYHBIM KOpMOM. Y HekoTtopeix BumoB Climacoptera
OOHapy)KEHBI aJIKAIOMIbI, (DIAaBOHOMIBI, CAIOHHHBI, KyMapuHbl B HaI3€MHOM
Macce, TO €CTh OHHU SIBJISTIOTCS IMTOTEHIHAIBHO JIEKAPCTBEHHBIMH PACTCHHSIMH.

AHamu3 JMTEpaTYpPHBIX [JaHHBIX IIOKas3al, YTO, HECMOTPS Ha Halu4ue
HEKOTOPBIX TEOPETHUYECKUX M MPAaKTHYECKMX cBeacHMii mo poxy Climacoptera,
JaHHBIE TI0 MOp(dOreHe3y, aHATOMHYECKOMY CTPOCHHIO BEr€TaTHBHBIX OpPraHOB
HEJIOCTATOYHBI Ui OINpPEICICHUsI €ro aJanTUBHBIX CBOMCTB, MOJOXKEHHS poja B
cucteMme cemericrBa Chenopodiaceae u x03siCTBEHHOIO UCIIOJIB30BAHUS.

B oroii rmaBe Takke oONMMCaHBl MaTepUAbl M METOMAbI HCCICIOBAHMI.
Marepnan coOpan Ha 3acojeHHOW mouBe HOro-zamamnoro Kei3bsuikyma
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(C. ferganica, C. lanata), Mup3auyns (C. intricata, C. longistylosa), Ycrtiopta
(C. affinis, C. transoxana, C. turgaica C. aralensis). JlabopaTopHasi BCXOXECTh
omnpenenena mo M.I'. HukomaeBoii, M.B. Pasymosoii, B.H. I'mankoBoii (1985).
[IpuroToBneHue coJIeBBIX pacTBOpoB — mo Metoauke [.B. Ymosenko (1973).
Mopdonoruueckoe omnucanue U (PEeHOHAOMIONEHUS — 1O  METOJUKE
E.A. Kougpateepoit--MensBuns  (1979), T.A. PaGornoBa (1960), W.I.
CepebpsikoBa (1952, 1962), A.JI. Kykosoit (1988), M. Guedes (1982) u M.B.
MapkoBa (1989). Dnunepma onucana no C.d. 3axaperuu (1954). Conepxanue
BJIarM B CHIPOM MaTEpHUaje U MUTATEIbHYIO LIEHHOCTh OMPEACISUIN M0 METOAUKE
ILT. JlebemeBa, A.T. VYcoBuu (1969). Bce mnoxkaszarenu o00paboTaHbI
MopdomeTprudeckn, KOdDOUIIMEHT CXOJCTBAa MO KOJUYECTBEHHBIM TOKAa3aTeIsIM
onpenened mno Kakappy (IlImuar, 1984). Cratuctuueckas o00paboTKa
KOJINYECTBEHHBIX JIaHHBIX TIpoBeeHa o [ H. 3aiiueBy (1991).

Bo Bropoii rmaBe paucceprauun «OHTOreHe3 W Mop¢oreHes BHIOB
Climacoptera» onucanbl 0COOCHHOCTH Pa3BUTHsI O0BEKTOB UCCIICTIOBAHUS.

T.A. PabotraoB (1960) Bbimenmun 4 mnepuona M 8 BO3PACTHBIX COCTOSTHUMN
(7Tarbl) OHTOTeHe3a, KOTOPBIX MbI PUJIEP)KUBAEMCS B CBOEM ONMCAHUU.

JlatrentHblii  mepuon. Ilmoxer BumoB Climacoptera omHoceMsiHHBIE,
JIM3UKAPIIHbIEC, CEMSHKOBUAHBIE B MEPUTOHHAIBHOM MOKPBIBAJIE U3 5 JUCTOYKOB
OKOJIOI[BETHHUKA pa3HbIX MO pasmepy u ¢opme (puc. 1, a). Juamerp mionos
koJsieoercs ot 12,7 mm 1o 16,6 MM nipu aGcomtotHor macce ot 7,4 T o 174 r
HauGonee xpymubie u Tspxensie mioasl C. aralensis m C. ferganica, menkue —
C. transoxana. CmocoObl TUCCEMHWHAIIMA — TEMHUAHEMOXOPHBIM M YaCTHYHO
XUOHOXOpHBIN (knaccupukanus JleBuHoi, 1987). JIMCTOYKM OKOJIOLIBETHUKA
00pa3yloT MEPUTrOHUATILHOE TOKPHIBAJIO, SBJSIOTCS OCHOBHBIMU B  3alUTe
3apoJiplllia U COCTOSIT U3 MAPEHXUMbI M CKJICPEHXUMBI B PA3IMYHOM COUYETAHUHU.
Haubonee cknepudunuposano mnokpeiBago C. aralensis (Ycriopt), uTo
KOPpPEJIUPYET C I'E€MHUAHEMOXOPHON auccemuHanuen. [Iupokue u y3kue KpbUIbs
pa3BUTBI B CpPEJHEW YacTU OKOJIOIBETHUKA, COJAEpKAT MapEHXUMHBIE IOJIOCTH,
y C. ferganica Bximo4aroT UAMOOIACTBI C KOPUYHEBBIM MHTMEHTOM U JpYy3aMH
oKcasaTa KaibIus (puc. 1, r-e).

Takum 00pa3om, aganTUBHBIE MPU3HAKU TUJIOJa — TIEPEKIIIOYCHHE 3allUThI
3apojiplllla  OT TMEpUKapOusi ¢ CIHEPMOAEPMBI HA HAPYXKHBIE SJIEMEHTHI
OKOJIOIIBETHUKA, COUETAIOIINE MAPEHXUMY U CKICPEHXUMY.

BuprunmibHblii mepuon. l3ydeHwe npopacTaHusi ceMsiH SYyrajoQHUTOB B
pacTBOpax YUCTHIX COJEN M KOMOMHALIMI Pa3HOM KOHLIEHTPALMH BISIBUIO X BBICOKYIO
BCXOXECTh, KaK Ha JUCTWIMPOBAHHOM BOJE, TAK M B COJIEBBIX pacTBopax 10 5%.
Bexonsr Bumo Climacoptera mosiisirorcss B pasHble CPOKH (OCEHBIO, 3MMOHA,
paHHEW BECHOM), B 3aBUCHUMOCTH OT TOTOJHBIX ycioBUW. BceieactBue 3Toro
BaphUpyeT TaOWUTYC pacTEHHUs, MPOIECC POCTa M OpraHoreHe3a (aKKOMOIAIIHS
pocta, o CeBepiioBy, 1987).

Poct mnoGera [ mopsaka B IOBEHWIBHOM JTale  XapaKTepU3yeTCs
PO3ETOYHOCTHIO 33 CYET YKOPOUSHHOCTH MEPBBIX MEXI0y3nuil mobera I mopsiaka.

Pozerounas gopma pocta — ApeBHSISA, HO BRICOKOAJANTUBHAS B COBPEMEHHBIX
ycnoBusix ooutanus (I'opmikosa, 1966; CepebpsikoBa, 1981; bytauk u ap., 2009).
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Puc. 1. Crpykrypa njoaa (a-B), BepxHeii (r), HUKHe# (1) 9acTH JHCTOYKOB
okoJionBeTHNKA 1 KpbLiaa (e) C. ferganica. YcjioBHbIe 0003HAYEHHS:
BbK — 6onbioe kpouio, 1 — npy3a, 1 — uaunodnacrt, I111 - npoBoasiuii my4ox,
[Ix — mapenxuma, CpK — cpennee kpsuio, T — Tpuxoma,

V3K — y3koe kpbuio, D — 3nuaepma.

NMmaTypHBI 3Tan OHTOT€HE3a HAYMHAETCA B ampesie—mae. Pacnomoxenue
noberop 0a3UTOHHOE U Me300a3uTOHHOE. BupruHuIbHBIN TIepuoj OoJiee
mmrenpHpii y C. longistylosa (Mwup3adyns) BBUAY MO3THET0 HACTYILUICHHUS
TE€HEPATUBHOIO Nepruoaa. Bo3MOXKHO, 3TO CBA3aHO C JEUCTBUEM COJIEN U BBICOKOU
TEMIIEPATYPhI, TOPMO3SIINX '€HEPATUBHBIN MpOLIECC.

I'enepaTuBHbI mnepuoa. Y U3YYCHHBIX BHUJOB HAYMHAECTCA B HIOHE,
y C. longistylosa mosxe — B aBrycre—ceHrsope. B ¢a3e mBerenus Ooiee
WHTEHCUBHBIN POCT (IJIMHHBIE MEXKIO0Y3JIMsA) U OpraHoreHes3 (0osblie MeTaMepoB)
nobGera I mopsiaka otmeuen y C. affinis u C. aralensis.

Y BumoB Climacoptera BuUpPrUHWIBHOW  3Tal M CEHWIBHBIH IEPHOJ
OTCYTCTBYIOT. Pa3zBuTue mpoxoaut B 3 mepuoaa (JaTEeHTHBIA, BUPTUHUIBHBIA U
T€HEepPaTUBHBIM) W 3 BO3PACTHBIX COCTOSIHUSI (IIPOPOCTOK, IOBEHWIBHBIA U
ummaryphsiii). Y BugoB Climacoptera nepssie 2-3 maphl JIMCTHEB CYIPOTHBHEIE,
MOCJIEIYIOUIUE MEXKI0Y3IUS YePEIYIOIINECs: KOPOTKUE U ITTUHHBIE.

B onrtorenese usmensercs ¢opma u rabutyc kycra. B daze OyroHuzarmu—
1BeTeHUs AoMuHUpyeT nober | mopsaka, kpome C. ferganica, y koToporo JjvHa
no6eros | u I nmopsinka oguHakoBasi. K oceHu nmopsiiok BETBIACHUS YBEIUUUBACTCS
no IV mopsinkoB, ninuHa noderos I mopsaka wHOTAA MpeBbIIaeT NIUHY mnoodera I
nopsiika. PocToBble mponecchl U OPraHOreHe3 y BCEX BHJIOB IPOJOJIKAIOTCS 10
IUIOZIOHOIIICHNsI, HO HamOojee oHm BeIpakenol y C. affinis m C. aralensis,
uMermmx 6onbiryto BeicoTy (50,5-56,8 cMm), uncno y310B Ha mobere | mopsiaka
(55-58) u gucio nooderos I mopsiaka (42-48).

B ¢aze mnogonomenus y Bcex BuaoB mobderu Il mopsiika modTH paBHBI

39



nodery [ mopsmka (L;=L,), Hapacranume mO0OEroB TE€MUCHUMIIOAHAIBHOE.
basuronHoe W Me300a3UTOHHOE paCIOIOKEHHE MMO0EroB
YCTOMYUBOCTH B CyOCTpaTe ¥ HHTEHCHBHOE I1JI0J000pa30BaHue.
Takum oOpaszom, m3ydenHsie Buabl Climacoptera — pactenust ¢ J1a0MIBHBIM
MOp(OreHe30M M OHTOT€HE30M, CHOCOOHBIE MPOpPAcTaTb OCEHBIO, 3UMOU WU
BECHOM B 3aBUCUMOCTH OT TIOTOAHBIX YCIOBHH. ['eHepaTHBHBINA mepuoa
nponoinkaercs y C. intricata, C. longistylosa no xonna oktsops, y C. ferganica,
C. transoxana, C. turgaica, C. aralensis, C. lanata mo konrma HosiOpst (puc. 2).
[TponomKUTENFHOCT BCEX 3TANlOB OHTOTE€HE3a B KCEPOTEPMHUUECKUN MEPHO

OTPaXXaeT BBICOKYIO aJaNTHPOBAHHOCTh PACTCHUS K apUIAHBIM  YCJIOBHSIM
oOuTaHus.
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Puc. — 2. Buemnmii Bua (p, j1, j2) m mogeanb BerBiaenus (im, g) C. lanata
M0 3TanaM OHTOTeHe3a.

B Tpetpell rmaBe auccepTannii «AHATOMHYECKOE CTPOCHHE BereTaTUBHBIX
opranoB  BuaoB Climacopteray  onmcaHo  aHaTOMHYECKOE  CTPOCHHE
ACCUMUJIMPYIOILME OpTraHbl, BIUSHUE U3MEHEHHOM cpe/ibl OOUTAaHUS HA CTPYKTYPY
BUJIOB, (DOPMHUPOBAHUIO CTPYKTYPhI CTE€OJSI M 3HAYCHHIO MOJMKAMOUAIbHOCTU B
aJanTUBHOM Tpouecce, MOpPQOJOrHUYECKHEe U CTPYKTYpHbIE OCOOEHHOCTH
KOPHEBOM CHUCTEMBI, ONPEACICH XUMHYECKHM COCTaB HAJI3€MHOM MacChl BHUOB
Climacoptera. B nepBom pa3jese onucaHo aHATOMHUYECKOE CTPOSHHE POPOCTKOB.
Y u3yueHHBIX BHUIOB CEMSJOJM IUIACTUHYATHIE, aM(UCTOMATH4YHBIE, C 3-Ms
TUNIAMH  YCTBHUII B Ppa3HOM COYE€TaHMU. Y BceX BHUAOB MHpeoliaaaer
reMUIIApAlUTHBIA TUIl YCTHUL, Y BUJIOB B Mup3auyine u Ke3buikyme — Oonee
BBIPAKEH MApalUTHBIM THI, Y BUJIOB YCTIOPTa — aHOMOIMTHBINA Tuil. Me3oduin
JNOP3UBEHTPAIBHBIN, PBIXJIBIMA, C KPYIHBIMM IOJIOCTAMU U PA3JIMYHBIM YHCIOM
(1-4) psmoB manHMCaaHBIX KICTOK. YMEHBIICHHE 4YHCIAa DPAJOB M YBEIHUCHHE
BBICOTBI MAJIMCAIHBIX KJICTOK — mporpeccuBHbii nmpu3Hak (C. ferganica, C. affinis u
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C. aralensis). Ilpoomsmme myukm cemsgoneir C. ferganica, C. aralensis
HEeCKJIepUUIIMPOBaHbIC, Y OCTATBHBIX BUJOB CIA00CKIEPUPUIIIPOBAHbIE.

Kcepomopdubie npuszHaku ceMsiioeil: HeBbICOKHUE 3MHIEPMaIbHbIE KIETKHU C
YTOJILIEHHOW HApYKHOW CTEHKOM; BBICOKHM HWHIEKC MNAJIUCATHOCTH; MEJIKUE
COCyIbl B TMPOBOJAIIEM IYYKE, YCHIMBAIOIIME BOCXOIAIIMN TOK, KOTOpbIC
npeobnanatot y C. turgaica u C. transoxana (Yctioprt). ['atomopdHbIe pU3HAKH:
BBICOKHE SIUIEPMaJIbHbIC KJIETKH; TOHKAsl Hapy»KHAsl CTEHKA 3MUAEPMbI; KPYITHbIC
MHOTOpSAHBIE TyOdYaTble KIETKH, BBIMOJIHIIONIME BOJAOHOCHYIO (YHKIHUIO U
KpYITHBIE COCYBI B POBOAsIIEM myuke mpeodnanator y C. ferganica, C. intricata
u C. affinis (Ke3sutkym, Mupzauynb u Y cTopT).

dopMUpOBaHUE TNEPBUYHOM TMPOBOMASIIEM CUCTEMbl — MEPBBIA JTall B
Mopdorenese pactenus. [lo TeMiy pocta u pa3BUTHs MPOPOCTKOB MOXKHO CYJIUTh
0 KCepoOMOpP(HOCTHM BHAA M €ro MNPUCIOCOOJEHHOCTH K AapHIIHBIM YCIOBHIM
(Bisalputra, 1961; Bacunbuenko, 1941; bytauk, 1972, 1979).

OceBble OpraHbl IPOPOCTKAa HMEKT XapaKTEepPHbIE NPU3HAKU ITYCTBIHHBIX
pacTeHMi: TOJICTYI0 KOpY, OOECHEYMBAIOIIYI0 BOJOHAKOIUIEHUE U OYEHb
HEOOJIBIION MEIKOKJIETOUHBIN LEHTPAJIbHBIA IIMIMHAP, OBICTPO 3aBEpIIAIOIIUN
(opMupOBaHKE IEPBUYHON MPOBOJAIIEH CUCTEMBI.

IlepBruuHOE CTpo€HME KOpPHA — JUApPXHOE, LEHTPAJIBHBIA LUIMHAP
MEJKOKJIETOYHbI. MHOropsiaHass  MEJKOKJIETOYHas  KOpoBas  IMapeHXuMa
(C. transoxana, C. turgaica, C. aralensis) — kcepomopdHsbIii pu3nak. Toncras u
KPYIHOKJIETOYHAasi KOpOBasg TNapeHXWMa — [I0Ka3aTeslb TaJloMop(HOCTH
(C. aralensis, C. intricata, C. longistylosa).

VYcaoBus npouspactaHus, SHAEMU3M U MPUHAIIEKHOCTh K PA3HBIM CEKIMSIM
pOJia MPOSIBIISIOTCS. B CTPOCHUH JaKe TaKOTO 3(heMEpHOro opraHa Kak ceMsI0JId U
OCEBbIE OpraHbl NpopocTka. Pa3nuuusg B pasmepe ceMsaloyied U 4ucie psaoB
NAJIMCAJHBIX KJIETOK MOYKHO MCIOJIB30BaTh JJIs ONPEIEICHUS BHUJIOB HAa PAHHEM
JTane OHTOI'€HE3a.

Bropoit pasgen rnaBel BKIHOYaeT MOPQOJIOTHYECKOE U aHATOMUYECKOE
ctpoenue nucrta. Bunwsl Climacoptera — TUNIMYHBIE JHUCTOBBIE CYKKYJEHTHI,
OCOOEHHOCTBIO KOTOPBIX SIBJISIIOTCS HAJIWYME BOJIOHOCHOM TKAaHW U BBIIIOJHEHHE
BOJIO- U COJIe- YACPKUBAIOLIEH PYHKIIMH IPYTUMH TKaHSIMHU JIUCTA.

Kpannessiii Tunm Me3oduiia sSBISETCS MOKa3aTeeM Iepexoja Ha Oolee
3¢ exTuBHYIO0 cTeneHb YCBOeHMs yriepoaa mnyreM Cg-Tuma QoTocHMHTE3a ¢
Metabonu3MoM acrapratHoro tumna (bumie u ap., 1983; Artaxano, 1990;
Pyankov et. al. 1998).

BoisiBiieHbl XapakTepHble NpHU3HAKU JucTa BUIOB poxaa Climacoptera:
omyuieHue 4-Ms pa3HbIMU TUIIAMH TPUXOM, BaIbKOBATOCTh, aM(PUCTOMATUUYHOCTD,
NOTPY>KEHHOCTh YCTHHUII, YTO CIIOCOOCTBYET COKPAICHUIO TPAHCTIHPALIUU.

OnuaepMa JMCTa, KPOME 3allUTHOM, BBINOJHAET (YHKIUIO BOAO- H
COJICHAKOIUIEHUs. OJTO OJMH W3 TAJOMHAMKALWOHHBIX IMPHU3HAKOB poJa
Climacoptera.

B BepxHeit u cpenneit yactu aucra mezopuiun onucan kak Climacoptera —
tun (Kadereit, Borsch, Weising et al., 2003), B HuwXHEWl TpeTu — KpaHII-
BEHTPOJOPCANbHBIN, YTO U MoATBepkaeHO Hamu ([ycuanosa, 2011; Duschanova,
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2015). Tun mucra Climacoptera otiudaercss oT Tuma Jucta Salsola
HECOMKHYTOCTBIO XJIODEHXMMBbl Ha aJaKCUAJIbHOM CTOpPOHE, OTIEIECHHOCTHIO
nepupepruueckux MNPOBOASAIIMX IMYYKOB OT KPaHI-OOKIAJAKH BOJOHOCHBIMU
KJICTKaMU U 3-Ms IPOBOJIAIIMMY ITydyKaMHu LIEHTpaIbHOM vacTH (B ymcte Salsola —
1). MHorue BOJIOHOCHBIC KJIETKM 3allOJIHEHbl Jpy3aMU OKcajlaTra Kalblusi |
KpucTaiamu rurnca (puc. 3).

sa --.
LI
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Puc. 3. Ctpykrypa qmmcra (a-0), credas (B) u kopHs (1) Buaos Climacoptera:
a—0— C. aralensis, B — C. transoxona, r — C. ferganica. a, B, r — 1eraJb,
0 — CXeMBI pa3IMYHBIX YacTeH JINCTA.

[aomMopdHBIMU MPU3HAKAMHE JIUCTA SIBISIOTCS PEAKOE OIMYIICHUE, TOJCTHIM
BOJIOHOCHBIW CIIOW C KPYIHBIMH KJIETKaMH, BBICOKHE KJIETKH KpaHI[-OOKIAJKH,
KPYIIHBIC MHOTOYMCIICHHBIC COCY/ABl. bBOIbIell CYKKYJIEHTHOCTBIO 00JIaNaloT
C. intricata u C. longistylosa, 4To cOOTBETCTBYET MPUCYIIEH UM Cpe/ie OOUTaHHS
(Mup3auyne) ¢ cynb(aTHO-XJIOPUJHBIM THIIOM 3aCOJICHUS, TOrJa Kak
kcepomopdnocteio — C. ferganica u C. lanata (Ks3buikyM), COYeTalomMX B
pPaBHBIX KOJIMYECTBaX XJOpUAHbIE U cynbdaTHbie conu ([Tankos, 1974).

TpeTwuii paznen raaBbl MOCBSIICH BIUSHUIO U3MEHEHHON Cpellbl OOMTAHUS Ha
ctpyktypy BuaoB Climacoptera. IToceB 8 Bumor Climacoptera B ycioBusx
borannyeckoro cama (KyJabTYpHBIH cCepO3eM) C IEIbI0 HM3Yy4YCHHsI CTCIICHH
IUTACTUYHOCTH BUJIOB B M3MCHEHHBIX YCJIOBUSX OOMTAHWS, BBISBHJI CIICAYIOIIUC
3aKOHOMEPHOCTH.

Jluct Bugo Climacoptera u3 pa3HbIX CEKIMH W YCIOBHUH OOUTaHHS I1O
HanOoJiee BAKHBIM IMPHU3HAKAM CXOJHO PEarupoBal HAa H3MECHEHHBIC YCIOBUSI
OOWTaHWS: YMEHBIIMICS pasMep JIUCTA, OJIUACPMAIbHBIX, MMAJTHCAIHBIX,
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BOJOHOCHBIX M  KpaHI-KJIeTok. OtmeueHsl Oojiee  MOTPY>KEHHBIE U
MHOTOYHMCJICHHBIE YCTHHIIA, TO €CTh BCE M3MEHEHUS TIPOMCXOAUIN B HAPaBICHUH
kcepomopdoza. M3menenne mokazateneii sucra C ferganica u C. lanata us
Ke3puikyma u C. intricata u C. longistylosa n3 Mup3auysst 6s110 cxoaH0€e 1o 10
NpU3HAKAM, YTO CBHJICTEIIBCTBYET 00 HIICHTUYHOCTH UX PEaKIIHHA.

B u3MeHeHHBIX YCIOBHSIX KCepOMOP(HBIC MPU3HAKKU CTEOJIS COXPAHUIUCH Y
C. ferganica, C. aralensis u C. lanata, koTopsie pa3BHBaIUCh 10 HUMMATYypPHOTO
stama. ['amomopduele npusnaku y C. intricata m C. longistylosa Oputn Taroke
cXOomHbI o 12 mokasareisaM.

YeTBepThiii pa3fen TaaBbl MOCBAIICH (OPMHUPOBAHUIO CTPYKTYpHI CTEONA U
3HAYEHUIO MOJIMKaMOUaIbHOCTH B aaNTUBHOM Iipotiecce. [lepBuynHas kopa BUAOB
Climacoptera nekpanneBas. [lo cremeHHM COXpPaHHOCTH KOpPBI B OHTOICHE3E
BBIJIETIEHBI 2 rpynnbl. B [-rpynmy BXOAST BUABI U3 PAa3HBIX CEKIUH, )KU3HECHHBIN
IUKJ KOTOpBIX 3aKaHYMBACTCS paHblle (KOHEL OKTAOps W Hayauo Hos0ps),
npouspactaromue B Kboi3buikyme u Mupsauyne (C. intricata, C. ferganica,
C. lanata, C. longistylosa). TlepBuuHas Kopa COXpaHseTCs IO spycam cTeOJs B
OHTOT€HE3€ PACTEHMI 10 KOHIIa BETeTalllH, YTO CBSI3aHO C UX TrajJoMOpP(HOCTEIO,
npeodagaHueM CyJib(paTHO-XIOPUAHOTO 3acoieHus (puc. 4).

Bo Il-rpynmy BXOAST BUIBI TakKe W3 pa3HBIX CEKIIHMM, Mpou3pacTaroliie Ha
Yerwopre (C. aralensis, C. affinis, C. turgaica, C. transoxana). JKXU3HESHHBIN 1TUKIT
WX 3aKaHUYMBAETCA MO3ke (KOHEI HOsIOps), B OCHOBAHUM CTEOJIsI TIEpBUYHAS KOpa
3aMEHSETCS BTOPUYHOM, UYTO YyKa3blBaeT Ha KCEPOMOP(HOCTh, BHI3BAHHYIO
XJOpUaHO-CyJb(aTHbIM 3aconeHueMm (puc. 4). Takum 00pa3oM, CTPYKTypa
MEPBUYHON KOpbl Ooyiee cBsi3aHa C (paKkTOpaMu MECTONPOHM3PACTAHUSA, YEM C
CEKIIMOHHOM NPUHAJIEKHOCTBIO.

[lepBuunoe cTpoeHne cTeOAsT — MYYKOBOE, BTOPUYHOE YTONIIEHUE —
aHOMaJbHOE  MojuKamOuanpHOe. M3BecTHO, 4YTO B  pa3HBIX  TaKCOHAX
Centrospermae MojaMKaMOMaIbHOE YTOJIIEHUE BO3HUKAET Ha pa3HBIX 3Tarax
OHTOT€HE3a. BbIeneHbl HECKOJIIBKO THIOB MOJUKaMOUAIBbHOCTH, OTIMYAIOIINXCS
IO MECTY 3aJIO’KEHUs] MEpUCTEeMaTHYeCKON 30HbI, (hopMe U pasMepy BTOPUUYHBIX
IPOBOJIAIINX IMYYKOB, TPOMEKYTOUHOU ckiepenxumMuoil Tkanu (Fahn, Shori, 1967,
Fahn, Zimmerman, 1982; Bbytauk, 1983, 2009; Tumonun, 1985, 1987, 1990,
2011). V BupoB Climacoptera Mexay TNEepBUYHBIMU TPOBOASIIMMHU yYKaMU
cTebsis kKamMOuii He oOpasyercs, U OHM OCTaroTcs pasaenbHbiMU. [lo mepudepun
[EHTPAJIbHOTO IIWJIMHApPA, BCJIEACTBHE TAHTEHTAILHOTO JIEJICHHUS  KIIETOK
HEPUIIMKIIA, 00pa3yeTcsi MepucTeMaThueckas kamouepoaHas 3ona. Y C. affinis,
C. transoxana, C. turgaica u C. lanata ona ¢opmupyercs Ommke K KOHYCY
HapacTaHUs, UYTO SBJIACTCS MOKa3aTeaeM OOJBIIEH MPOJBUHYTOCTH STUX BHUIIOB.

dopma, pazmep, pacroI0KEHNE COCYIOB BO BTOPHUHBIX IPOBOASAIINX ITydKaxX
pasnmuuHoe. B ocnoBanumu crebms C. ferganica, C. affinis, C. transoxana,
C. aralensisu C. lanata mnpoBomsiiMe My4KH KPYIHBIC, I[OYTH CIUBIIUECS
(CKIEpEeHXMMHO-TTyYKOBBI THII, ME30MY4YKOBbIM moxaturn, no byrHuk, 1983),
y C. longistylosa — menkue, ¢ HEOOIBIIIMM YUCIIOM COCYIOB, Pa3aeIbHON (109MOM
(CKJIEpeHXMMHO-ITYYKOBBI THII, MHKpOMYy4KOBbIH moxarun), y C. turgaica u
C. intricata TPOMEXYTOYHOIO ME€30- U  MHKPOILYYKOBOTO  MOJTHUIIOB.

43



%

60

[ pepruna M cepenmnna B ocHOBaHUE _
50 — M B I
40 ] I
20 —
10
0
o QD > > & & L
& & &Q’& vc%\oca \@&\ o“‘”é\ & S
A O R R S O
¢ o) \QQ O 9 S <
o O/ /)
Y
| - rpynna Il - rpynna
Kbi3bliikym, Mup3auyib Yceropr

Puc. 4. OTHoIeHHe epBUYHOI KOPBI (%) K TuaMeTpy cTedJIs BUI0B
Climacoptera.

CepaueBuna cre0nst obmmpHas (21-33% ot nuamerpa crelns) ¢ apy3amu
OKcajlaTa KaJbpIlUsl W KPUCTAJUIAMH THUIICA, OTICNIbHBIC KJIETKH THUIPOIUTHBIC.
MHorounciaeHHble TUAPOLMTHBIE KIETKM oOTMeueHbl y BunoB C. aralensis,
C. affinis, C. turgaica, C. transoxana, mpouspacraroinmx B Y CTopTe.

ToHkast MenKOKJIETOYHasl NMEepBUYHAsI KOpa; MHOIOYUCIIEHHbIE BTOPUYHBIC
MPOBOASAIINE MYyYKHU; HEMHOTOUMCICHHbIE MEJIKHE COCYIbl BTOPUYHON KCUJIEMBI;
TOJICTOCTEHHAs! CKJIEPEHXMMa U MEJIKHE KJIETKH MPOMEKYTOUHON CKIEPEHXHMBbI;
y3Kasl cepJleBuHa — KcepoMop(Hble Mpu3HaKu, xapakTepHsie s C. transoxana
C. turgaica C. aralensis u C. longistylosa (puc. 3).

Toncrass KpymHOKJIETOYHAs TMEPBUYHAs KOpPa, MHOTOUYMCIICHHBIE KPYITHBIC
COCy/bl BTOPUYHOW KCHJIEMBI, MEHEE TOJICTOCTCHHAs KPYIMHOKIETOYHAs
CKJIEpEHXMMa, IIUPOKas M KPYMHOKJIETOYHAs CEepAIEeBUHA — TaloMOpQHBIC
npusHaku, npeodaanaromue y C. affinis u C. lanata.

Coueranne KCepOMOPPHBIX U TraJoMOpQHBIX MPU3HAKOB Yy BHUIOB
C. ferganica u C. intricata oOecrmeynMBaeT WX BBICOKYI aTalTHUBHOCTD Kak
K KCEepo-, TaK U K rajodaxTopam.

[IaTeIif pa3gen rAaBbl TOCBSIIEH MOPQOJOTUYECKUM U CTPYKTYpPHBIM
0COOCHHOCTSIM KOpHeBOH cucteMbl. KopueBas cuctema BumoB Climacoptera
CTepXKHEBasi,  ToMopu3Has.  BTopuuHoe  cTpoeHue  monMkamMOuaIbHOE,
OTJIMYAIOIIEECs OT CTeOJIA CIUPATBbHBIM PACHOJOKEHUEM, (POPMOI MPOBOISAIINX
My4YKOB, OOJBIIEH MapeHXHWMaTu3aluer, oOpa3oBaHueM MepuaepMbl. Bropuunas
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KOpa COJIEPXKUT: MPOOKY, KOPOBYIO MapeHXUMY, (eUIoreH, MEpUCTEMATHIECKYIO
30H. Bo3HukHOBeHHWE U (HOpPMHUPOBAHHE IOJTMKAMOWATBLHOTO BTOPHYHOTO
YTONIIEHUS HAYMHAETCS B HMMMATypHOM »JTalleé OHTOT€He3a. B reHepaTuBHOM
NepUo/ie BTOPUYHBIC MPOBOASAIINE MydykH 00pasyioT 7-14 psaoB, WX KCWieMa U
¢10dMa MOYTH COMKHYTBIC, MPOMEKYTOUYHAs CKIepeHxuMa oOmibHas. CTpoeHue
KOpHS CHOUpaJIbHO-Ty4yKoBOoro (kopHeBoro) Ttumna (o bytauk, 1983) wumun
KaMOHMaJILHOTO HETIPEPhIBHO-KOJbIIeBOro TUMa (o Tumonuny, 2011).

MHOTOYHNCIICHHBIE BTOPUYHBIC TMPOBOMAAIIAE IyYKH; MEJIKHUE COCYIbI
BTOPUYHOM  KCHJIEMBI;  TOJICTOCTEHHAsT  CKJIEpEHXMMA; MEJIKHE  KJICTKU
MIPOMEKYTOUHON CKJICPEHXUMBI — KcepoMop(HBIe TpHU3HAKH, MPEoOIaaaroniue y
C. turgaica u C. aralensis. HemHoro4nciaeHHbIE BTOPUYHBIC MTPOBOJISIINE MTYUYKH;
KPYIHBIE COCYIbI, MEHEe TOJCTOCTCHHAs CKICPEHXHMMA; KPYIHBIC KIETKA
MIPOMEKYTOUYHON CKJICPEHXUMBI — TajloMOpdHBIE TPHU3HAKK KOpHS, OoJee
BeipakeHHble y C. transoxana u C. lanata. I'amomopdHbie u kcepoMopdHbIe
npusHaku couetatorcs y C. ferganica, C. affinis u C. longistylosa (puc. 3).

Hawubosnee cknepudunuposan kopens C. transoxana, C. turgaica, C. intricata
u C. lanata. B kopue C. ferganica u C. affinis kpymHbsle ¥ MHOTOYHCICHHBIC
cocylel, Oosiee pa3BuTas (pjrodMa M TaHTEHTAJIbHAS MMApPEHXUMA, YTO SBISICTCS
MoKa3aTesieM UX TaloMOp(HOCTH.

[Ilectoit pa3men riaBbl MOCBAILIEH XUMHUYECKOMY COCTaBY HaJ3€MHON MAacCHhl.
Bunet poga Climacoptera paccMaTpuBarOTCsl Kak MOTCHIIMATBHBIC JIEKAPCTBEHHBIC
pactenust (Eckanuesa, 2004, 2007) u ucnonb3yroTcss B GEepMEPCKUX XO34KlCTBAX
KaK KOpMOBBIE. PacTeHHsIM OJHOTO M TOTO K€ pojaa CBOMCTBEHHBI XapaKTEPHBIC,
MPUCYIIAE UM XUMUYECKUE COCTUHCHHSI.

KonunuecTBenHblii coctaB ankajaonoB y BuaoB Climacoptera otimyaercs ot
BUI0OB pona Salsola orcyrctBueMm canbcosimHa W canbconuauHa. HawmOosbrnas
cymma ankamouoB obHapyxkena y C. ferganica (0,15%), C. lanata (0,18%) u
C. intricata (0,21%) (/ycuanoBa, Kapumos, 2016), uto cBsizZaHO C OOJBIIMM
00bEMOM BOJIOHOCHBIX U TAPEHXUMHBIX KJIETOK B aCCUMUJIMPYIOIINX OpraHax.

Bunasr Climacoptera sBiastoTcsi COYHBIME, MSCHCTBIMH, CE30HHO-TI0SAaeMbIMU
pacTeHUsIMU, C YpOKalHOCTbIO 63-77 1/ra, CYUTAIOTCS HAKUPOBOUYHBIM KOPMOM
Omaromapss OOWIMIO TIUIOAOB, cojaepkammx KapotuH u mnpoTend (18,8%)
(IlleBenyxa u ap., 1992; Wucherer, Breckles, 2001). ¥ C. lanata B ¢putomacce
HakaruuBaetrcs 10 40% conel, 4TO CHUXKAET €€ IMOEJaeMOCTh B CBhIPOM BHJIE.
[Tociie mpOMBIBKM CE€Ha TEIJIOM BOAOW MOeaaeMocTb mnoBbimaercs a0 79,1%
(Pa66umoB u 1p., 2011).

Ilo nurepatypubim (EckamueBa, 2007; CeittumoBa u ap., 2011, 2013;
XampaeBa, 2014) u nHammMm naHHbIM B (ase userenus y BujoB Climacoptera
COJIEp’)KaHME CyMMbI MUHEPAJIbHBIX BEIECTB (30i1bI) Haubojee Bbicokoe (39,8-
49,74%). B dase miogAoHOIICHUS COJEpKaHHUE CYMMBbl MHUHEPATbHBIX BEIIECTB
(307b1) oTMeueHO HaumeHnblee (26,05-27,62%), 4TO CBSI3aHO C 3acChIXaHUEM
ACCUMUJIUPYIOIIUX OPTaHOB, COXPAHSAETCA TOJBKO CTEe0eTh W IUIOM, OJHAKO
MUTaTelbHAs IIEHHOCTh IUIOJIOB BBICOKAas. B acCHMIWIMPYIONIMX —OpraHax
HaKaruIMBaeTCcs OOJIBIIIE COJICH, YeM B OCEBBIX OpraHax 3a CcYeT oOwmus
BOJIOHOCHBIX M TAPEHXUMHBIX KJIETOK. M3ydeHHbIe HamMu dyrano(uTHBIC BUIBI
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Climacoptera umeroT BBICOKHE ITOKa3aTeld 30JIbHBIX 3JIEMEHTOB, CBOMCTBEHHBIC
rajiouTaM 3a CYET COJEP)KaHMs COJIEH, YTO CIOCOOCTBYET MX YCTOMYMBOCTH K
MIOYBEHHOMY 3aCOJICHHUI0O W paclIUpseT BO3MOXKHOCTh MCIOJIb30BaHUS Ha
OpOCOBBIX 3EMIISIX.

ConepsxkaHue ChIpOro MPOTEUHA Y M3YUYEHHBIX BUAOB JIOCTATOYHO BBICOKOE,
Konebnercs B HeOomblux Tnpenenax (22-23%). ConepkaHue KIETYaTKU
Heckosbko Bhime y C. intricata — 17,34%, C. aralensis — 15,55% u C. ferganica
15,52%, muanmaneHoe otmeueno y C. lanata — 11,12%, comepikanue ChIporo
xupa (2,01-2,51%), comepxanne BOB makcumanenoe y C. lanata (37,3%) u
muHuManbHOE y C. intricata (27,6%). DT1o moaATBepkKaaeT MOJI0KESHHUE, O TOM, YTO
9YeM MEHBIIIE KJIETYATKH, TEM BBIIIE COJIEPKaHHE JICTKOMIEPEBAPUMBIX yTIICBOIOB.

[IutaTrenpHas IIEHHOCTh W3YYCHHBIX BHUIOB BBICOKAs, HECKOJBKO Ooiiee y
C. lanata. ODtu noka3zaTtenu MO3BOJIAIOT CUMTATh M3ydeHHBbIC BUABI Climacoptera
XOpOIIIUM HAXKUPOBOYHBIM KOPMOM B KECTKHX YCIIOBUSX apUHOTO KJIMMaTa U
3aCOJICHHBIX 3€MeEllb.

UYerBepTas riaBa JguccepTaliil — «AJanTHBHbIE NMPU3HAKH BHUIOB Poja

Climacoptera k kcepo- u ramogakTopam» IOCBAIICHA O0IIEMY HampaBICHUIO
amantarma  poma Climacoptera, ompeneneHHOMY Ha OCHOBE BBISBJICHHBIX
ocobeHHocTel MopdoreHe3a, OHTOTeHE3a U CTPYKTYPHBIX MPU3HAKOB.
[Tnoxer BumoB Climacoptera — HavadbHBIM STalm OHTOr€HE3a, WX OCHOBHAs
(GYHKIMS: 3alUTa 3apojbllia, AUCCEMHHALMS W MPOpAcTaHHWE CEMSH. YuacTHhe
OKOJIOIIBETHHKA B 3aIlIUTE IJI0Ja, 00pa30BaHNE KPBUIHEB, SABISETCS PACIIHPEHUEM
ero ¢yukiui. boyiee Bbicokass kcepoMopPHOCTH (CKJIEPOMOP(HHOCTH) TUIOIOB
C. turgaica u C. aralensis u3 cexiuu Amblyostegia, (3amembr CpeaHeir Azun u
Kazaxctana) mno3BOJsi€T MNPEANONIOKUTb, YTO (OPMUPOBAHHE HTUX BHUJIOB
MPOXOIUIIO TIO3KE B YCIOBUAX apUAHOTO KJIMMaTa B 00Jiee y3KOM SKOJIOTHUECKOM
nuariazone (tabi. 1).

Y Bugo C. affinis, C. transoxana, C. turgaica, mpowu3pacTammux B
YeriopTe, HAMMYKME KPYIHBIX MOJIOCTEH B KPBUIBSAX CIIOCOOCTBOBAJIO PA3BUTHIO
a’pPOIMHAMHUYECKUX CBOWCTB B YCJOBUSIX CHJIBHBIX BETPOB Y CTIOpTA.
JononuuTenpHble  (QYHKIMM  3allUThl  3apoJblllla B  BHUAE JIUCTOUKOB
OKOJIOIIBETHUKA (mepurnoHagbHOE MOKPBIBAJIO), pa3Houn CTENICHU
CKJIEPOMOP(HOCTH SABJISIOTCA TIOKA3aTENIMU YCHIICHHS KCEpOMOP(HHOCTH B
aJIanTUBHOM TIpOIIECCe.

Cremyromwii 3Tan OHTOTe€He3a — MPOPOCTOK UMEET PO3ETOUHYIO (hopMy pocTa 3a
CUéT YyXKE€ 3aJ0KCHHBIX B IIOYKEC JIUCTOBBIX IIPHUMOPIUCB M YKOPOYCHHBIX
MEXI0y3Iiid 1mooera. Po3eTOYHOCTh Ha FOBEHWIBHOM JTare SBJSETCS JAPEBHUM
NPU3HAKOM, aJalTHBHOE 3HAYCHHE KOTOPOTO COXPAHWIOCh B COBPEMEHHBIX
YCJIOBUSIX, YTO MOXKHO PacCMaTpUBaTh KaK TeTepoOaTMHIO B OHTOTEHE3E PACTCHHUS
(T'opmikoBa, 1966; CepebpsikoBa, 1981; Taxtamksan, 1966). Me3omopdHOCTH
MIPOPOCTKOB paccMaTpuBaeTCsl Kak dKoiorudeckass pexkanutysius (CeBepIios,
1987). Bonblioe 4Mcio JMCTOBBIX NPUMOPAMEB B IMOYKE 3apOJbIIA U MPOPOCTKA
BuioB Climacoptera ykaspiBaeT Ha WHTCHCUBHBINH OpraHOTEHE3 M XapaKTEPHO JIIs
Oonee kcepoMmopHBIX BHIOB B YcTiopre UM Kb3bulkyme Ha (poHE XJIOpUAHO-
cynb(aTHOro 3aconeHus. GomuapHbIi THI Pa3BUTHSI B FOBEHUIHHOM 3Tare SBIISETCS
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Taoauma - 1
OO1ee HaNpaBJIeHNEe CTPYKTYPHO-PYHKIIMOHAIBHBIX H3MEHEHHI po/1a
Climacoptera B npouecce aganranuu

Pesyabrar
IMoka3zaTenn dakrop CTPYKTYPHBIX
M3MEeHEeHUM
Pactimpenne GyHKITUYM 3a1IUThI 1 OO6pazoBaHue
Ilnoxn pacnpoCTpaHeHus MOKpPbIBAJIA IJIOJIOB,
YCJI0KHEHNE CTPYKTYPbI CKJIepr(UKaITUS
JIaOWIbHOCTH
Y nimmHenue
Onrtorenes B cTpecce — 3JIMMUHALMSA,
. OHTOT€HE3a
J10 BBINIAJCHUS BereTATUBHOM YACTH
I'emucumITo TMATEHOCTD
Hapacranue, ME300a3UTOHHOE
NuTencudukaiys opraHoreHesa
BETBJICHUE BETBJICHUE U
MHOTOMETAMEPHOCTb

Brimanenue ¢as3pl MapruHaaIbHOTO
Jluer pocra BanbkoBartslIit JIUCT
JaTepajibHas a00peBualusi

B cemsnome — pegykuus cioes Yeuenue
P CYKKYJICHTHOCTH
Accumunmupyto-
OOpazoBaHue KpaHII-
11asi TKaHb .
B nucte — nunrencudukanms pyHkpii | ctpykTypsl ¢ Cy-TUIIOM
(oTocHHTE3A
Crebean: Pacmmpenue pyHkimu Cknepuduxarys,
IlepBuuHas Kopa YCJI0’KHEHHE CTPYKTYPbI 3a510’KeHue (perioreHa
KamoOuit Penykiusi nepBUYHOI0 KaMOust [TomkaMOnaILHOCTE

a/IalTUBHBIM, 3alluiias mouky npopoctka (bytauk, {ycuanosa, 2015).

Mopcdorenes u Monenab BETBICHUS XapaKTEPU3YIOTCS Oa3UTOHHBIM U
Me300a3UTOHHBIM pacrlojokeHueM 1oberoB. ba3uToHHOe BeTBiIeHHE Ooliee
BBIPAKEHO y BHUIOB, Tpouspactarommx B Mupsauyne, oOpazyroommx 490-570
w1070B. Me300a3uTOHHOE BETBJICHHE OTMEYEHO y BHUAOB B KbI3bUIKyMe U
Yceriopre, ob6pasyrommx 1191-5000 momoB. B mporecce pocta mpouCXOIuT
W3MEHEHHUE TabuTyca W MOJEIM BETBICHHUS pPACTEHUS OT AaNHKajJbHOTO
JTOMHUHHUPOBAHHUSI K anMKaIbHO-TaTePAILHOMY. JloMuHHpOBaHME
TeMHUCUMITOANAILHOTO HapacTaHWs MOOETOB HaJ BEPXYIIECYHBIM OOECTeUurnBaeT
YCTONYHMBOCTH B YCJIOBHSIX CHIIBHBIX BETPOB U OOUITHE T€HEPATUBHBIX OPTaHOB.

JlaOunpHOCTH JTamoB OHTOreHe3a W raburyca BumoB Climacoptera
(akxkomomarusi pocra, mo CeseprieBy, 1987) sBnsercss BaXKHBIM aJalTUBHBIM
NPU3HAKOM, PETYJIUPYIOIIUM COOTHOILIEHHE BET€TATUBHOW U T€HEPATUBHOM cephl
pactenus. B cyxue roasl Buabl Climacoptera criocoOHbI cOKpaIiarh 10 MUHUMyMa
BETeTaTUBHYIO cdepy, pa3BuBas MPH ATOM TE€HEPATHBHYIO, YTO CIIOCOOCTBYET
COXPAHEHHUIO BHJIa U PACCMATPHUBAECTCS KaK PENPOAYKTUBHAS CTPATETUsl PA3BUTHUS
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(Butnik, Toderich, 2012). B cBs3u ¢ atuMm pois cemsinoneit Bugaos Climacoptera B
JTane MpopoCTKa BEJIMKa, UX COXPAHHOCTh 0oJiee JUTUTENIbHAs, YeM Y APEBECHBIX U
MOJIYAPEBECHBIX BUJIOB.

Dran  mpopoctka  Bcex  BuaoB  Climacoptera  xapaktepusyercs
JIOPCUBEHTPATILHBIM (KCEPO- U TeTMOMOP(OHBIM) ME30(DUIIIIOM CEMSII0JIEH, TOICTON
KOPOW OCEBBIX OPIaHOB, MEJIKOKJIETOUHBIM IIEHTPAJIbHBIM HUIUHAPOM C OBICTPHIM
3aBepieHueM (popMUPOBaHUS IEPBUYHON TPOBOISIIEH CUCTEMBI.

Bunet  ponma  Climacoptera — TUNWYHBIE JIACTOBBIE  CYKKYJICHTBI.
AanTUBHBIMH ~ TIPU3HAKAMU  CYKKYJICHTHOW TPYNIBI  SBISICTCS  HAIAYUE
CIICHMAIM3UPOBAHHON BOJAOHOCHOW TKAaHHW, BBINOJHEHHE BOJO- U  COJie-
yAEep)KUBAIOMICH (DYHKIIMM IPYrUMU TKAaHAMH JIUCTa, B TOM YHUCJE DIUICPMOMN.
Jluct onymeH 4 tunamu TpuxoMm, GopMa U COXPAHHOCTh KOTOPBIX CBSI3aHBI
C CEKI[TMOHHOUW MPUHAJICKHOCTHIO.

Jluct BumoB Climacoptera na Y, 2/3 B HIDKHECH YacTH YIUIOIICHHBIN, B
BEpXHEW — BajbKoBaThii. B  ymuomenHo wactu Me30hWIUT  KpaHII-
BEHTPOIOPCANIbHBIN, B BajibkoBaTOM uvacTu — Climacoptera-tumn, OTIHYarONIUICS
or tuna Salsola otmeneHHOCTHIO TEPUPEPUUCCKUX MPOBOAAIIMNX ITYYKOB OT
KPaHII-KJIETOK ¥ 3 MPOBOJAIIMMHU MyYKaMH B IEHTPE JTUCTA. DTOT THUI CTPYKTYPHI
npuMuTHBHEe Thma Salsola, 6osee cs3anublii ¢ cekiueii Belanthera. B Bepxueit
TpeTd ueHTpudeckoro mucra Climacoptera mnpoucxoauT BbImajaeHUe Gha3bl
MapruHajlbHOTO pocTa, T.€. JaTepainbHas aOOpeBuaums (TaxramxsaH, 1966;
Cegep11os, 1987).

B accumunupyrommx opranax sujpoB Climacoptera BelpaskeHa MO3aWYHOCTh
ceMo(duiie3a: OJHU OpraHbl (CEMSI0JIM) COXPAHSIOT aApXauyHOCTh (HEKpPaHIIEBBIN
Tan Me3oduiia), Ipyrue — JHUCThb — HUMEIOT CHEIHATU3UPOBAHHBIA TMPU3HAK
(kpanu-kietku) (Duschanova, 2016), xotopble sBisitoTcs mpusHakoMm Cy-TuIa
doTocunTesa (Tadm. 2).

[TepBuunast xopa BumoB poxaa Climacoptera nekpanieBas. Ilo crencHu
COXpPAaHHOCTH TEPBUYHOW KOPBI BbIAEHEHBI 2 rpynnbl: [ — ¢ coxpansromeics
nepBuyHOi Kopoit, Il — ¢ 3ameHoil mepBHUYHON KOPBHI BTOPUYHOM, OoOJee
aJalITUPOBAHHOM K YCJIOBUSM Y CTIOPTA.

[Tepuunoe cTpoenue credis BuaoB Climacoptera oObruHOe A1 ABYAOTBHBIX
pacTeHu#, TMPEACTaBICHO  MNPOBOASMIUMH  TydkamMud. OceBble  OpraHbl
XapaKTepU3YyITCA TMOJIMKaMOUAIbHBIM BTOPHUYHBIM YTOJIIEHUEM TMPOJIBUHYTOTO
CKJICPEHXMMHO-ITyYKOBOTO THIa, Me3o-myukoBoro moaruna (C. ferganica,
C. affinis, C. transoxana, C. aralensis u C. lanata) 1 MUKpo-ITy4koBOIO MOITHIIA
(C. longistylosa), y C. turgaica u C. intricata — NIpOMEXyTOYHOTO ME30- U MUKPO-
My4YKOBOT'O MMOJTHUIIA.

[TonmnkaMOMaTbHOCTh  SBJISICTCS.  BaXKHBIM ~ QJAllTUBHBIM  TIPH3HAKOM,
00€eCIeunBaOIIMM  3alTUIICHHOCTh MPOBOMASIIUX 3JIeMEeHTOB. Kpome Toro,
000JIOYKH KJIETOK MPOMEKYTOYHOU CKJICPEHXUMBI, COCTOSIINE M3 TMEKTHHOBBIX
BelecTB, yaepxuBatoT Biaary (Illenkuna, 1933). Bo3moxHO, noJMKaMOUanbHOCTh
SBJISICTCSL PE3YJbTATOM OOIETO HANpaBJICHHWs aJanTallioTeHe3a B CEMEHCTBE
Chenopodiaceae: pexykiuu opraHoB, TKaHEH, pa3MepoB KJIETOK, BO3HHKIIHX B
YCJHOBUSX JINTOPAIEN IMOJ NEUCTBUEM COJIEM, TOPMO3AIINX PAa3BUTHE MEPUCTEMBI
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(bytHuk, 1984; Tumonun, 2011).

CrpykrypHas aganramus BugoB Climacoptera — cioxHblii MHOTO(GAKTOPHBIN
IPOLIECC, CBS3aHHBIN C MPOUCXOXKACHUEM M apeajioM BUA, IUITUTEIbHOCTHIO €ro
(UIOreHEeTHYECKOTO0 TNYTHU W COBPEMEHHBIMH  YCJIOBHSIMH oOuTaHusd. B
3aBucUMOCTH OT 3TUX (akropoB Buasl Climacoptera MokHO pa3nenuTh Ha
3 rpymsl: TaioMop(dHYyI0, KCepOMOPPHYIO, rajgo-KCEPOMOPPHYIO.

I. M'anomopduas rpynna Bxmouaet Bug C. intricata u3 cex. Amblyostegia
Pratov ¢ y3kum IOxnHotypanckum apeainom (IIpatoB, 1986), ¢ cynbdaTHO-
XJopuaHbIM 3acosieHueM. C. intricata xapakrepu3yercsi TeMUCHMIIOAAATbHBIM
HapacTaHUEM, MapEHXHUMHBIM OKOJIOIIBETHUKOM IPH IUIoAe. YHCIO MaaucagHbIX
KJIETOK B CEMsIJI0JIE COKPAIIEHO 710 oHOro (puc. 5, Tabm. 2), ryduaras mapeHxuma
MHOTOCJIOMHAs,, KPYNHOKJIETOYHas. JIuct BanpKoBaThli C  ONAJAOLIUM
OTTYIIICHUEM, KPYITHOKJICTOYHON SMUAEPMON, HEMHOTOUYHCICHHBIMH YCTHHUIIAMH,
BBHICOKUMH  aCCUMWIMPYIOIIUMHU  KJeTkamu. Kopa  cTebng  mepBuUYHas
HeckJiepeUIMpoBaHHasi, BTOPUYHBIE TMPOBOMSIINAE IMYyYKH HEMHOTOYHCIICHHBIE.
OTH TPU3HAKK YKa3blBAIOT HA TAJIOCYKKYJIEHTHOCTb, TaJOMOPGHOCTh H
COOTBETCTBYIOT CY/Ib(aTHO-XJIOPUTHOMY (DOHY OOUTAHUS.

I1. Kcepomop¢uas rpynna Bxiro4aeT 3 BUJa C pa3HbIMU THUIIAMHU apeajioB —
Boctounocpennzemuomopckum (C. transoxana), Cesepotypanckum (C. turgaica u
C. aralensis) u3 cek. Amblyostegia Pratov (Ilpato, 1986). Buabl 3Toli rpymibl
XapaKTEepU3yITCs Me300a3UTOHHBIM BETBIICHUEM. JIMCTOUKM OKOJIOIIBETHUKA TPU
TJIOZIE COUYETAIOT MAPEHXUMY U CKJIepeHXUMY. UHCIIO PSIIOB MATMCaTHBIX KIETOK B
cemsgoine konebiercs ot 1 (C. aralensis), 2 (C. turgaica) go 4 (C. transoxana).
Knerku ryOuaroit mapeHxumbl menkue. JIuct B OoJibllie 4acTu YIUIOIICHHBIMH,
tpuxombl omagaroniue (C. aralensis) wu Heomamaromme (C. turgaica,
C. transoxana). Dnuaepma JIMCTa MEIKOKJIETOYHAs, YCThUIIAa MHOTOYHCIICHHBIC.
BomoHOoCHBIE KIIETKM MEHBIIIETO pa3Mepa, NaTuCcaHble U KPaHI[-KJIETKH MEJIKHE.

[lepBuunas kopa cTebins ckiepuUIpoOBaHHAs], 3aTEM BTOPUYHASI — 32 CUET
3amokeHust  geswtoreHa. Bce ATHM  NpPU3HAKK  YKa3bIBAlOT HA  YCUJICHUE
KcepoMop(HOCTH U 00YCIIOBIIEHBI XJIOPUTHO-CYIb(HAaTHBIM (DOHOM MECTOOOUTAHUS
(puc. 5, Tabm. 2).

I1l. Tamo-xkcepomopduasi rpynma BKIOYACT BHABI U3 3-X CEKIMI
¢ Hpancko-Typancko-/[xynarapckum  apeaqom (C. ferganica), Typano-
Jlxynarapckum (C. affinis), ¢ mmpokum Boctounocpeausemuomopckum (C. lanata
u C. longistylosa) (IIpatoB, 1986). PaBHOe coOTHOIICHHE TaJOMOP(HBIX U
KCepOMOpP(HBIX MPU3HAKOB MPOSBIIACTCS B Pa3HBIX OpraHax W Ha Pa3HBIX dTamax
OoHTOTreHe3a (puc. 5, Tadm. 2).

B nmuctoukax okosonBeTHuKa npu mone U B credsie y C. affinis ormeuena
CUWIbHas ckjiepudukanus — kcepomopdHbli npusHak. OgHako B cTediie Oosee
BBIPOKEHBI TMApEHXaMUTH3AlUS KOPhl M ILEHTPAIBHOTO IWIMHApPA. Takoe ke
coueTtaHrue HabmOmaeTcs y APYrHUX BUIIOB 3TOW rpymmbl. PazHoOKkauyecTBEHHOCTh
(MO3aMYHOCTb) TPHU3HAKOB — SIBIISIETCS IOKa3aTeieM Pa3HOBPEMEHHOCTH
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Taoauna-2

Mopdo-anaToMuuecKne MOKa3aTeIH IK0JI0r0-0uoIoruyecknx rpynn Buaos poaa Climacoptera

I'pynnsi AanTHBHOE 3HAYEHHE
IHoka3arenun
rajaomopdgHuas KcepomopgHast ‘ rajgo-kcepoMmoppuas NPHU3HAKOB
OHnrorenes:
. PO3€TOYHOCTh 3amura no4yku
dopma pocra B j Tarne
BerBnenue 0a3uTOHHOE Me300a3UTOHHOE ‘ 0a3uTOHHOE U ME300a3UTOHHOE YcroituuBocThb B cydcTpare,
WHTEHCHUBHOE BETBIICHUE U
Hapacranue FEMUCUMIIOANATBHOE
107000pa3oBaHue
JIOL napeHXUMaTh3alus ckiepuduxanms napeHXuMaTh3alus u
3amuTa ceMsH
ckiepuduranms
Cemsiponn:
CoxkpaleHue psiioB 1 1-4 1-3 Ycunenue CyKKyIeHTHOCTH
MaJuCagHbIX KIETOK
BaJIbKOBaTasi U BanbpkoBarast ¢opma — BbIlazicHNE
JIucr: dopma BaJIbKOBATast YIUIOUIEHHAs
YIUIOUIEHHAs MapruHaJIbHOIO pOcTa
3amuTa OT HMCIapeHus,
OnymeHHoCTh OlaJaroue OMAJAIOILIHUE U HE ONAJAIoLIHe
MHCOJISIIIUT
HEMHOTOYHCIICHHBIE U MHorouunciaeHHble YCThUIA —
Ycerpuna HEMHOTOUHCJIEHHbIE MHOTOYHCJICHHbIE
MHOT'OYHCJICHHbBIE WHTEHCHUBHAs TPAHCIIMPALUU
CyKKYJIEHTHOCTb CHJIbHAA cpenHss CWJIbHAS U CPEIHSAA Hakomnuienne Bojibt
Kpanu-crpykrypa KpYIHBIE KPaHII- IToBBIlIEHNE UHTEHCUBHOCTH
Panii-CIpyKTyp pynt pail MEJIKUE KPaHII-KJIETKU
C4-Tun oTocuHTE3a KJIETKU dboTocuHTE3
Crebenb: Hecknepuduim- Cxnepudurm- HecKJIepu(pUITMpoBaHHAS H
3anuTa NpoBOAIINX IEMEHTOB,
[lepBuunas kopa pOBaHHas poBaHHast cKJIepupUIIpOBaHHAS
COXpaHEHHUE BJaru
[TapenxumuTu3anms cmabas CUJIbHAs cimabasi M cUIbHAs
HEMHOT'OYHCJICHHbIE MHOT'OYHCJIEHHbIE HEMHOT'OUHCIICHHBIE (4) VBennuenue uucna psaos BIIT —
Yucno psanos BIIII o
4) (7-8) 1 MHOTOuHncieHHbIe (11-12) WHTEHCUBHBIA OPTaHOTCHE3

Ilpumeuanue: JIOL] — nucmouxu oxonoyeemuuxa, BIIIT — emopuunsie nposoosujue nyuxu, j — OBEHUIbHbIL SMAn.
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Puc. 5. CooTHOIIEHNE aJaNITUBHBIX TAJIOMOP(HBIX U KCePOMOP(HBIX
npusHakoB (N=33) B BereraTuBHBIX opranax Buaos Climacoptera:
1 — cex. Amblyostegia Pratov , 2 — cek. Ulotricha Pratov, 3 — cekx. Climacoptera
Pratov, 4 — cek. Brachyphylla lljin ex Pratov. | — ranomopdnast rpynma; Il —
kcepomopdnas rpymnmna; |1l — rano-kcepomopduas rpymma.

(bopMHpOBaHUS OPraHOB B (PUIIOreHE3€, MPOILICAIINX Pa3HbIC ATAIlbl Pa3BUTHS H
aganTaii. Buasl 3TOH TpymIbl MPOU3PacTalOT B YCIOBUAX KaK XJIOPHIHBIX, TaK U
cynbdarHbIx (Tadmd. 2).

Ha ocHoBanmm choenudukd MopdoreHesa, aHATOMHUYECKOTO CTPOCHHS
BEr€TaTUBHBIX OPraHOB BBIABICHO pa3IMYHOEC COYCTAHHE KCECPOMOPOHBIX U
ramoMophHeIXx  mpu3HakoB  BujaoB  Climacoptera, moaTBepkaaroiee  HMX
IPOUCXOXKICHUE, 3a CUET Pa3lIMYMs apeasioB, Pa3HbIX JKOJOTMYECKUX YCIOBUU
oOuTaHMUs, YTO OOECICUMBACT adaNTHPOBAHHOCTHL K COBPEMEHHBIM YCIOBHSIM
oOUTaHMA.

BbIBO/IbI

Ha ocHOBe mpoOBENEHHBIX HWCCIECIOBAHUM MO JHOKTOPCKOW AUCCEPTALIMUA Ha
TCMY ((AI[aHTI/IBHI)Ie OCO6eHHOCTI/I BEreTaTuBHBIX OpraHoB BHUI0B poaa
Climacoptera Botsch. (Chenopodiaceae) B cBs3m ¢  rajio@uTH3MOM)»
MMpCACTABJICHBI CJIICAYIOINNC BLIBOAbBI:

1. Onpez[eneHo, YTO B JIATCHTHBIN nepuoJ OHTOICHE3a IUIOAbl BHJIOB
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Climacoptera 3alIMIIEHBI CKIEPUPUIIMPOBAHHBIMU B PA3HOW CTENEHH JINCTOYKAMU
OKOJIOLIBETHHMKA; TEPUKAPIUN M CHEpMOJAEepMa pPEIyLHPOBaHbI, 3apOJbIII
CHUPAJIbHBIA C 3€JI€HBIMU CEMSIOISIMM M MHOTOWIEHHOM MOYKOoi. Po3eTo4yHOCTH
IPOPOCTKA, KOMIAKTHBIM raOUTYC U MPOJOKUTEIBHOCTD BCEX ATAIOB OHTOTEHE3a
OTpakaeT aAaTUPOBAHHOCTh BU/IOB K COBPEMEHHBIM apUAHBIM YCIOBHSIM.

2. B accummnmpyrommx opranax BuzoB Climacoptera BbisiBIeHBI pa3HbIe
THITBI Me30(HyIIa: JTIOPCHBEHTPAIBHBIA THN B cemspoisix, Climacoptera-tum u
KpaHI[-BEHTPO-OPCATBbHBIN TUI B JIUCTE. AanTaius JUCTa K apUAHBIM yCIOBUSIM
o0OecrieunBaeTcsa 3a CYET BBICOKOM CTEMEHU CYKKYJICHTHOCTH M HATWYHUS KpaHII-
KI1eTOK ¢ Cy4-TUTIOM (POTOCHHTE3A.

3. TloaTBepkAeHO OTIAMYME CTPYKTYPHBIX TPU3HAKOB JIHCTa BHUOB
Climacoptera ot poma Salsola 3a cyer HmpepbIBUCTOCTH XJOPSHXUMHOTO CIIOS,
3 mpOBOASIIMX IMyYKa B IIEHTPATBHOHN MIIOCKOCTH, OTJATICHHOCTH MepUPEpUIECKUX
IYYKOB OT KpaHI-OOKJIaKH.

4. BbIsIBICHO, 4YTO TEpBUYHAs KOpa CTEOJds COUYETaeT NapeHXUMy M
KOJJIECHXMMY B pPa3HOM oOBeMe, 4YTO CBSI3aHO C YCJIOBUAMHM OOUTaHUS:
npeobyagaHue CKIEpU(PUKALUU KOPbl y BHJIOB, MPOM3pACTAOLIUX B YCTIOPTE,
napeHXxuMaTHh3alus — y BUJIOB, pouspacraromux B Mup3auyne u Ksl3puikyme.

5. YcraHOBEHA B3aUMOCBS3b MEXAY aHaTOMHUYECKUM CTPOCHHEM CTEOJs U
BJIATOCOXPAHSIONICH CIIOCOOHOCTHIO B apuaHOM KimMaTe y BujoB Climacoptera,
YTO TOJTBEPXKIACTCS IYYKOBBIM TEPBUYHBIM CTPOCHHEM CTEOJIs, BTOPUYHBIM
aHOMAaJIbHBIM MOJIMKAMOUATBHBIM CKICPEHXHUMHO-TTyYKOBBIM TUIIOM YTOJIIICHHS.

6. YBenuuenne nmpoBoAsiel cCliocCOOHOCTH U MPEAOXPaHEHUE OT BBICHIXaHUS
kopas BuaoB Climacoptera B apuIHBIX YCIOBHUSX OOYCJIOBIECHO CTEPXKHEBOU
KOPHEBOM CHCTEMOH, TOMOPHU3HOCTBIO, JAUAPXHOCTBIO IEPBUYHONW KCHJIEMBI,
MOJIMKaMOUATbHOCTHIO BTOPHYHOTO yTOJIIEHUS, PAHHUM 3aJI0KeHHUEM (peIioreHa,
CHUPAJIbHO-TyYKOBBIM THUIIOM YTOJILEHUS, OOJbIlIeld MNapeHXuMaTH3auuel u
Mmenblei cknepudukanueii (C. ferganica, C. affinis).

/. YCTaHOBJIEHO HE3HAYUTEJIbHOE COJECp)KAHUE pPa3IMYHBIX aJKajIOuIOB B
Ha/36MHOW Macce U ONpe/esieHa NuTaTesibHas e HHOCTh BuaoB Climacoptera.

8. OcHOBHBIM HarmpaBlicHHEM ajanTuBHOTO mpoiecca BugoB Climacoptera
SBJISIFOTCSI: po3eTouHas opma pocta, Me300a3UTOHHOE M 0a3UTOHHOE BETBIICHUE,
CYKKYJIGHTHOCTb JIHCTa C KpaHI-CTPYKTYpOH, MOJIMKaMOHAIbHOCTh CTEONI U
KOpHS, CKIIepU(DHUKAIS ¥ TapeHXUMATU3AIMsI OKOJIOIIBETHHKA.

9. Ilo cooTHOmEHHIO TamOMOP(MHBIX M KCEPOMOP(PHBIX MPU3HAKOB
BEreTaTUBHBIX OPTaHOB BBISBICHBI CTPYKTYPHO-3JalTUBHBIE TPYIIBI BHJIOB:
ramomMopdHasi, KcepoMopdHas u ramo-kcepoMopdHas, OTpaXkalollue Cpemy
OoOWTaHMS ¥ MPUHATICKHOCTh K pa3HBIM THIIAM apeaa.

10. Ha ocHoBaHuU raJIoMOP@HBIX U KCEPOMOP(PHBIX MPU3HAKOB U C YUETOM
coliepkaHusl OMOXMMHUYECKMX KOPMOBBIX I[IOKa3zaTejel HaJA3eMHOW MacChl
nepcriektuBHble Buabl Climacoptera pexkoMeHAyrOTCs K HCHOJb30BaHHIO B
(uTOMenMOpaIu JerpaAupOBaHHBIX MTACTOMIIL.
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INTRODUCTION (annotation of the doctoral dissertation)

Topicality and relevance of the theme of the dissertation. Today soil
salinization on a world scale is one of the global problems that cause great damage
to the sectors of economy. «Currently, nearly 10% of the land in the world consists
of saline soils that have a negative impact on 75 countries, located in arid zones»".

In the years of independence, large-scale reforms have been carried out in the
agricultural sector of our country with a special focus on native reclamation of land
and improvement of soil fertility. On the basis of the realized policy measures
certain results were reached in this area, including the use of effective methods of
fighting against soil salinization, introduction of water-saving technology, the
definition of resistant species of plants and development of new kinds for saline
soils, as well as improving their efficiency in phytomeliorative events.

In the world, definition of halophytic plants sustainable on saline soils and
their use for reclamation of saline lands, including the definition of halomorphic
and xeromorphic traits in species of Climacortera Botsch. family of
Chenopodiaceae Vent., prevailing among halophytic plants are of great
importance, which makes it possible to understand the resistance of plants to
salinity and adaptive features of halophytes. One of the current problems is
determining the adaptive features of vegetative organs to the salinity on the basis
of morphological and anatomical traits of species Climacoprtera and introducing
them into practice. Determination of morphological and anatomical adaptive
features of vegetative organs of Climacoprtera species to salinity and their use in
practice are as follows: clarification of the origin, taxonomy and ecology of
Climacoprtera species, studying the structural features and development of
vegetative organs under the influence of drought and salinity using morphological
and anatomical methods, evaluation of specificity and functionality of adaptive
anatomical features, definition of sustainable indicators of species on the basis of
genotypic and phenotypic characteristics, reasoning of halotolerance and
haloresistance, determination of the economic value of the plant, proving the
possibility of halophytes using for rehabilitation of saline and marginal lands.

The present dissertation research to a certain extent serves for the fulfilment
of the tasks stipulated in the Presidential Decree No. PD-3932 of the Republic of
Uzbekistan «About measures to fundamentally improve the system of land
reclamation» of 29 October 2007, the Resolution No.PR-1958 «About measures to
rationally use the water resources and improve the ameliorative state of irrigated
lands in the years 2013-2017» of 19 April 2013, as well as other normative and
legal documents adopted in this area.

Relevance of the research to the priority areas of science and technology
development of the republic. The present research was performed in accordance
with the priority areas of science and technology of the Republic V. «Agriculture,
biotechnology, ecology and environmental protectiony.

! International Institute for Environment and Development (http://www.iied.org)
International Center for Biosaline Agriculture (http://www.biosaline.org)
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Review of international scientific researches on the topic of the
dissertation. Scientific researches on the study of the taxonomy, phylogeny,
anatomical structure and photosynthesis process in species of Climacoptera genus
of Chenopodiaceae family are being carried out in the leading research centres and
higher educational institutions of the world, including: Department
of Biochemistry and Molecular Biology, University of Georgia (USA), Institut fiir
Allgemeine Botanik, Johannes Gutenberg-Universitit Mainz (Germany), Institute
of Biology, Section Systematics and Morphology of Plants, University of Kassel
(Germany), School of Biological Sciences, Washington State University (USA),
Department of Plant Sciences, University of Tehran (Iran), Department of Ecology,
University of Bielefeld (Germany), Russian Research Institute of Forages (Russia),
Botanical Institute (Russia), Uzbek Research Institute of Karakul Sheep Breeding
and Desert Ecology (Uzbekistan).

As a result of the research carried out in the world on the problems
of taxonomy, sustainability of specialized structures to salinity, economic value
of Climacoptera species, there were received a number of research results,
including: phylogeny was defined and taxonomy was refined based on molecular
genetic study of species of Climacoptera genus (Institute of Biology, Systematics
and Morphology of Plants Section, University of Kassel, Germany); the value and
relationship krantz-structure C,- type of photosynthesis were confirmed (Institut
fiir Allgemeine Botanik, Johannes Gutenberg-Universitit Mainz, Germany); the
value species Climacoptera was defined at phytomelioration of degraded and
saline soils (Department of Ecology, University of Bielefeld, Germany); the creation
of possible forage agrophytocenosis of Climacoptera species under irrigation with
salt water was scientifically proven (Russian Research Institute of Forages, Russia).

Researches are being carried out in the world on the study of the adaptive
features of plants to the salinity in a number of priority areas, including:
substantiation of the influence of extreme factors on the adaptation of halophytes;
definition of halophytic plant phylogeny based on molecular genetic studies;
assessment of the stability of the structural features of vegetative and generative
organs of plants to salinity; scientific substantiation of the importance of a Kranz-
structure of halophytic plants in the adaptation process; introduction of advanced
halophytic plants into saline lands for livestock and pharmaceutical industry.

The degree of study of the problem. Foreign scientists V.J. P’yankov et al.?,
W. Wucherer et al.3, G. Kadereitet et al.*, H. Akhani et al.”, Ould Ahmed et al b

2 P’yankov V.J., Vosnesenskaya E.V., Kondratschuk A., Black C. A. Comparative anatomical and biochemical
analysis in Salsola (Chenopodiaceae) species with and without a kranz type leaf anatomy: a possible reversion of C,4
to C; photosynthesis // American Journal of Botany. — America. USA, 1997. —No.5 (34). — P. 597-606.

® Wucherer W., Breckles W. Vegetation dynamical on the dry seafloor of Aral Sea / Sustainable Land Use in
Deserts. — Springer, 2001. — P. 52-68.

* Kadereit G., Borsch T., Weising K., Freitag H. Phylogeny of Amaranthaceae and Chenopodiaceae and the
evolution of C4 photosynthesis // Journal Plant Sciences. — USA, 2003. No.6 (164). — P. 959-986.

® Akhani H., Ghasemkhani M. Diversity of photosynthetic organs in Chenopodiaceae from Golestan National Park
(NE Iran) based on carbon isotope composition and anatomy of leaves and cotyledons // Nova Hedwig. — Beiheft,
2007. - P. 265-277.

® Ould Ahmed B.A., Mohamed A.S., Irie M. Groundwater recharge and salinity problem in South-western
Mauritania // Journal of Arid Land Studies. — Japan, 2015. VV.25. No.3. — P. 129-132.
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conducted researches on molecular biology and krantz-structure of plant organs,
realization of C4 type of photosynthesis, including halophytes, in particular, the
species of the Climacoptera genus of Chenopodiaceae family and influence of
halophytes on improvement of saline degraded lands. In CIS countries investiga-
tions dedicated to taxonomy, ecology and distribution of some species of
Climacoptera genus were held in the works by A.P. Sukhorukov’, anatomy of axial
organs — in the works by A.K. Timonina®, breeding and their economic value as
fodder plants were sanctified in the works by E.Z. Shamsutdinova and M. Durikov®
etal.

In the course of the investigations conducted in our country, some scientific
data on species of Climacoprtera genus were obtained. Systematics of species of
this genus is represented in the works of U.P. Pratov, halotolerance -
N.I. Akzhigitova, partial morphology, anatomy — A.A. Butnik et al., embryology —
D.T. Khamraeva. There are no enough data on anatomy of vegetative organs
according to the adaptive characteristics and resistance to salinity Climacoptera
species. Definition of adaptive features to salinity based on biomorphological and
structural features of Climacoptera genus, confirmation of resistance to salinity
from a physiological point of view, as well as scientific basis of conservative and
changing signs, definition of the practical application of Climacoptera species,
usage in phytomelioration of saline lands are now relevant and have scientific and
practical significance.

Connection of the theme of dissertation with the scientific-research works
of the scientific-research institution, where the dissertation is conducted. The
dissertation research was carried out within the framework of the research plan of
fundamental projects of the Institute of Gene Pool of Plants and Animals on the
theme of FA-F3-T154 «Structural-functional halo indication and kinetics of salt
accumulation in plants of different ecological groups» (2007-2011) and on the
theme of F5-FA-O-13289 «Specialized structures of plants and their role in
increasing the resistance to stress factors» (2012-2016).

The aim of the research is determining the adaptive features
of morphogenesis, ontogenesis and the anatomical structure of vegetative organs
of Climacoptera Botsch. (Chenopodiaceae) species in connection with halophytic.

The tasks of the research are:

studying the morphogenesis and stages of ontogeny of Climacoptera species;

studying the anatomy of the assimilating organs in connection with different
habitats;

" Cyxopykos A.II. Kapronorus cemeiicrea Chenopodiaceae B cBsizu ¢ mpoGieMamu (GHIOTCHHH, CHCTEMATHKH H
JUArHOCTHKH ero npeactaBureneit. — Tyna: ['pud u K, 2014. — 400 c.

® Tumonmn A.K. AHoMmanbHOE BTOPHYHOE YTOJNIIEHUE IEeHTpoceMeHHbIX: Crnenuduka mMophodyHKITMOHATBHON
sBommonnn pacteHuid. — Mocksa: KMK, 2011. — 353 c.

° Ilamcyraurosa D.3., Ilamcytauros 3.1 duropecypchl TagoQUTOB M TEPCIEKTHBBl MX HCIOTH30BAHMS B
CUCTEeME apuIHOI0 KOPMOIPOW3BOJCTBA // ANanTHBHOE KOPMOINpPOM3BOACTBO. — MockBa: Poccenbxozakanemus,
2010. — Ne 2. — C. 10-24; IlamcytaunoBa 3.3. Knumakontepa msacucrast (Climacoptera crassa (M.B.) Botsch.) —
LICHHOE KOPMOBOE pacTeHHWE Ha 3eMJISIX, OpOLIAEMBIX COJIEHOH Bomoil / MHOroyHKIMOHAJIbHOE aJalTHBHOE
KOpMOTpou3BoACTBO. COOPHUK HAy4YHBIX TPYA0B. — Mocksa, 2015. Beim. 7 (55). — C. 108-114; Durikov M., Esenov
P., Nowak R., Perryman B. Chenopod cultivation increases the forage base for domestic grazing animals in
Turkmenistan // Journal of Arid Land Studies. — Japan, 2015. V.25. No.3. - P. 77-80.
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identifying the adaptive features of stem under different environmental
conditions;

identifying the morphological and anatomical features of the root system;

determining the chemical composition of alkaloids of aboveground mass and
nutritional value of Climacoprtera species;

identifying the general direction of Climacoptera species adaptation based on
the identified characteristics of morphogenesis, ontogenesis and structural features,
in connection with habitat and area.

recommending perspective species of Climacoptera genus taking into account
the degree of resistance to salinity and the importance of economic sphere.

The objects of the research are 8 species of genus Climacoptera Botsch.
from 4 sections growing in Mirzachul, South-western Kyzylkum, Ustyurt: I. Sect.
Ulotricha Pratov — C. ferganica (Drob.) Botsch.; Il. Sect. Brachyphylla Iljin ex
Pratov — C. affinis (C. A. Mey.); Ill. Sect. Amblyostegia Pratov — C. transoxana
(lljin) Botsch., C. turgaica (lljin) Botsch., C. intrcata (lljin) Botsch. — endemic
of Central Asia, C. aralensis (lljin) Botsch. — endemic of Central Asia; V. Sect.
Climacoptera Pratov — C. longistylosa (lljin) Botsch., C. lanata (Pall.) Botsch.

The subjects of the research are morphogenesis, ontogenesis, anatomy and
adaptation of Climacoptera species.

The methods of research. Morphological, anatomical, phenological,
biometrical, statistical and biochemical methods of research and a comparative
analysis have been used in the dissertation.

Scientific novelty of the research is as follows:

for the first time, we identified species-specific characteristics in ontogenesis
and morphogenesis of species of the genus Climacoptera due to the different
conditions of habitat;

we identified different types of mesophyll in assimilating organs, a
combination of xero- and halomorphic signs in connection with environment, as
well as the reaction of a leaf in the altered habitat;

we characterized the formation of the structure of species of the genus
Climacoptera axial organs and determined the direction of structure development:
in the stem — from the primary beam to abnormal policambial, radically — from
diarchy to secondary thickening;

we proved the structural significance of primary and secondary protection in
the cortex of the central cylinder in different environmental conditions;

we determined the presence of alkaloids in aboveground mass and nutritional
value of species of the genus Climacoptera,

we revealed the general direction of the adaptatiogenesis of species of the
genus Climacoptera: rosette growth form, mesobasitonic and basitonic branching,
succulence of leaf with a kranz-structure, policambiality of stem and root;

we determined the prevalence of halomorphic signs of species growing in
Mirzachul on soils with sulphate-chloride type of salinity, xeromorphic signs - the
species growing in Ustyurt with chloride-sulphate type of salinization;

we recommended the use of species of the genus Climacoptera in
phytomelioration of degraded pastures on the basis of halomorphic and
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xeromorphic signs, as well as their feeding qualities.

Practical results of the research are as follows:

taking into account more pronounced halomorphic and xeromorphic signs in
C. lanata, C. longistylosa, C. ferganica, C. affinis and C. intricata species,
recommendations were developed and put into practice for use in phytomelioration
on saline soils;

taking into account the biochemical parameters of nutritional value
of aboveground mass, the species of Climacoptera genus were introduced into
production as food plants.

The reliability of the research vresults is justified by the use
of classical and modern techniques, as well as the coincidence of the theoretical
data on the basis of scientific approaches with the results, the publication of the
results in leading scientific journals, the recognition by scientific community in the
implementation of the state basic projects, confirmation of the practical results of
the dissertation by the public authorities and their introduction into practice.

Scientific and practical significance of the research results. The scientific
significance of the research results is confirmed by the identification of adaptive
features of vegetative organs of species of the genus Climacoptera Botsch.
(Chenopodiaceae) in connection with halophytic based on the study of
ontogenesis, morphogenesis and structural features; definition of species patterns
of adaptation to xero- and halofactors; disclosure of comparative genotypic and
phenotypic characteristics in different types of salinity.

The practical significance of the results of the research is in improvement of
condition of vegetative measures of saline land by of species of the genus
Climacoptera and use of the territory at formation of forage base of livestock.

Implementation of the research results.

On the basis of the obtained scientific results on the study of adaptive features
vegetative organs of species of the genus Climacoptera Botsch. (Chenopodiaceae)
in connection with halophytic:

the species of Climacoptera genus - C. lanata, C. longistylosa, C. ferganica,
C. affinis and C. intricata were introduced as phytomeliorative and forage plants
for saline lands (certificate of the Ministry of Agriculture and Water Management
of 3 October 2016, 02/20-1215). The scientific results allowed obtaining increasing
the productivity species of the genus Climacoptera as valuable feed for livestock at
the creating of agrophytocenosis on saline lands;

the obtained scientific results on the adaptive features of species of the genus
Climacoptera in connection with halophytic were used in the scientific researches
of the Institute of General Botany and Plant Physiology at the University of Jena in
Germany named after Friedrich Schiller in the draft AP 54/11-1 «Light-induced
gen-specific expression of the LHC family in Arabidopsis thaliana and their
regulation by transcription and translationy (a reference of the Institute of General
Botany and Plant Physiology at the University of Jena in Germany named after
Friedrich Schiller dated 23 November 2015). The scientific results allowed
determining to resistance of fodder plants on the basis of their anatomical structure
under stressful conditions.
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Testing of the research results. The results of the research were reported and
tested at 20 international and republican scientific conferences, including:
«Biology — the Science of the 21st Century» (Pushchino, 2011; 2012; 2013),
«Biosystem: from theory to practice» (Pushchino, 2012; 2013), «Biodiversity.
Ecology. Adaptation. Evolution» (Odessa, 2013), «Innovative directions of
preparation of qualified personnel in higher education institutions» (Shymkent,
2013), «Introduction of plants: achievements and prospects» (Karshi, 2011;
Tashkent, 2013), «Biodiversity of flora of Uzbekistan and issues of rational use»
(Samarkand, 2011), «Biodiversity conservation and development problemsy
(Gulistan, 2012), «Current plant ecology problems» (Tashkent, 2012), «Science,
technology and innovation in the era of power and happiness» (Ashgabat, 2014),
«Biodiversity conservation and sustainable use of the gene pool of plants and
animals» (Tashkent, 2014), «Innovations for sustainability and food security in
arid and semiarid lands» (Samarkand, 2014), «The problems of bioorganic
chemistry» (Namangan, 2014), «Actual problems of physical and chemical
biology» (Tashkent, 2015), «Problems of desert-pasture livestock and arid fodder
productiony» (Samarkand, 2015), «Biological, structural and functional bases of the
study and conservation of biodiversity of Uzbekistan» (Tashkent, 2015),
«Strategies for the life of the plants and the reproduction process»
(Gulistan, 2016).

Publication of the research results. A total of 39 scientific works were
published on the theme of the dissertation. Of these 16 scientific articles were
published in the journals recommended by the Supreme Attestation Commission of
the Republic of Uzbekistan for publishing the basic scientific results of doctoral
dissertations, including 13 republican and 3 international journals.

Structure and volume of the dissertation. The dissertation is presented on
181 pages, consisting of an introduction, 4 chapters, a conclusion and a list of
references.

THE MAIN CONTENT OF THE DISSERTATION

In the introduction the urgency and relevance of conducted research, the
purpose and objectives of the study were substantiated; the object and the subject
were characterized; relevance of the research to the priority areas of science and
technology of the republic were indicated; the scientific novelty and practical
results of the study were outlined; the scientific and practical significance of the
obtained results, implementation of the research results were revealed; information
on published works and the dissertation structure were provided.

The first chapter of the dissertation titled «Study of biological and ecological
characteristics of species of Climacoptera genus» illuminates the study of the
systematic position of Climacoptera genus, ecology, morphology, anatomic
structure and economic importance of species.

According to halotolerance, the species of Climacoptera genus belong to the
group of hyperhalophytes or euhalophytes. According to edaphotype, C. intricata
and C. longistylosa are included in the group of pelitohalophytes adapted to poorly
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aerated and saline soils. The species C. ferganica and C. lanata confined to clay,
gypsiferous soils salinized in various degrees are common in the plains and
lowlands of arid zone. The species C. aralensis refers to psammopelitophytes with
a wide range of ecological spectrum of the mechanical composition of soil.

Climacoptera species are valuable fodder plants. In the fruiting phase they are
willingly eaten by camels, sheep and goats, and are considered fattening food. In
some Climacoptera species alkaloids, flavonoids, saponins, coumarins were found
in aboveground mass, i.e. they are potentially medicinal plants.

Literary data analysis showed that, despite the presence of some theoretical
and practical information on Climacoptera genus, the study of morphogenesis and
anatomical structure of vegetative organs is insufficient to determine the adaptive
properties, genus situation in Chenopodiaceae family system and economic use.

In this chapter, materials and research methods were described as well.
Materials were collected in the saline soil of South-Western Kyzylkum
(C. ferganica, C. lanata), Mirzachul (C. intricata, C. longistylosa) and Ustyurt
(C. affinis, C. transoxana, C. turgaica, C. aralensis). Laboratory germination was
determined by M.G. Nikolaeva, M.V. Razumova, V.N. Gladkova (1985).
Preparation of salt solutions — by the method of G.V. Udovenko (1973).
Morphological description and phenological observations — by the methods
of Kondrateva-Melvil (1979), T.A. Rabotnov (1960), 1.G. Serebryakov (1952,
1962), A.L. Zhukova (1988), M. Guedes (1982) and M.V. Markov (1989). The
epidermis was described by S.F. Zaharevich (1954). The moisture content in the
raw material and nutritional value were determined by the methods
of D.C. Lebedev, A.T. Usovich (1969). All the indicators were processed
morphometrically; the similarity coefficient in terms of quantitative indicators was
determined by Zhakkar (Schmidt, 1984). Statistical analysis of quantitative data
was carried out by G.N. Zaitsev (1991).

In the second chapter of the dissertation «Ontogenesis and morphogenesis
of Climacoptera species», the features of development of the research objects were
described.

T.A. Rabotnov (1960) identified 4 periods and 8 age states (stages)
of ontogenesis, which we follow in our description.

Latent period. The fruit of Climacoptera species is monospermic, lysicarpic
and achene-shaped in perigonial veil of 5 petals different in size and shape (Figure
1a). The diameter of fruit ranges from 12.7 mm to 16.6 mm at absolute mass from
7.4 to 17.4 g. The fruit of C. aralensis and C. ferganica is the largest and the
heaviest, as for C. transoxana — it is the smallest. The methods of dissemination -
hemianemochorous and partially chionochorous (Levina’s classification, 1987).
Petals form perigonial veil, are basic to the protection of corcule and consists
of parenchyma and sclerenchyma in various combinations.

The veil of C. aralensis (Ustyurt) is mostly sclerified, which correlates with
hemianemochorous dissemination. Wide and narrow wings are developed in the
middle of perianth, and contain parenchymal cavities, in C. ferganica idioblasts
with brown pigment and calcium oxalate druses are included (Figure 1, d-f).
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Figure 1. Fruit structure (a-c), top (d) and bottom (e) parts of petals and
wing petal (f) C. ferganica. Legend:
BW - big wing petal, D — druz, | — idiobalst, CB — conductive bundles,
Par — parenchyma, AW — average wing petal, T — trichome,
NW — narrow wing petal, E — epidermis.

Thus, the adaptive features of the fruit are: switching the fruit protection from
pericarp and spermoderm on the outer perianth elements combining the
parenchyma and sclerenchyma.

Virginal period. Seed germination study of euhalophytes in solutions of pure
salt and combinations of different concentrations showed a high germination both
in distilled water and in salt solutions of up to 5%.

Shoots of Climacoptera species appear at different times (fall, winter, and
early spring) depending on weather conditions. As a result of it varies habitus of
plant, growth process and organogenesis (accommodation of growth, Severtsov,
1987).

The growth of the shoot of order | in the juvenile stage is characterized by
rosette due to shortness of the first internodes of order | shoot. Rosette form of
growth is ancient, but highly adaptive in modern living conditions (Gorshkov,
1966; Serebryakov, 1981; Butnik et al., 2009).

Immature stage of ontogenesis begins in April and May. Location of shoots is
basitonic and mesobasitonic. Virginal period is longer in C. longistylosa
(Mirzachul) due to the late coming of the generative period. Perhaps this is due to
the action of salt and heat, braking the generative process.

Generative period. In the studied species, it begins in June, in
C. longistylosa later - in August and September. In the flowering stage more
intensive growth (long internode) and organogenesis (greater metameres) of shoot
of order | were observed in C. affinis and C. aralensis.
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In the species of Climacoptera, virginal stage and senile period are absent.
Development takes place in 3 periods (latent, virginal and generative) and 3 age-
states (seedling, juvenile and immature).

In the species of Climacoptera, first 2-3 pairs of leaves are opposite, the
following internodes alternated: short and long. Shape and habitus of the bush
change in ontogenesis. In the budding phase, flowering dominates in order | shoot,
except C. ferganica, whose shoots are the same in length both orders | and 1l. By
fall, the order of branching increases to orders 1V, the length of shoots of order Il
sometimes exceed the length of the shoot of order I. Growth processes and
organogenesis in all the species continue to fruiting, but they are most pronounced
in C. affinis and C. aralensis with greater height (50.5-56.8 cm), number of nodes
in per stem of order I (55-58) and the number of shoots of order Il (42-48).

In the fruiting phase, in all the types, order Il shoots are almost equal to the

shoots of order I (L1 = L2), shoot growth is hemisympodial. Basitonic and
mesobasitonic location of shoots provide stability in the substrate and intense
fructification.
Thus, the studied species of Climacoptera are the plants with labile morphogenesis and
ontogenesis that can germinate in autumn, winter or spring depending on weather
conditions. Generative period lasts at C. intricata, C. longistylosa to the end of October,
at C. ferganica, C. transoxana, C. turgaica, C. aralensis, C. lanata to the end of
November (Figure 2). In the xerothermic period prolonged ontogenesis is an indicator
of high adaptability of plants to arid habitat conditions.

The duration of all the stages of ontogenesis in xerothermic period reflects the
high adaptability of plants to arid habitat conditions.

The third chapter of the dissertation «Anatomical structure of vegetative
organs of Climacoptera species» describes the anatomical structure of assimilating
organs, the influence of changes in the habitat on the structure of species, the
formation of the stem structure and importance of polycambiality in the adaptive
process, morphological and structural features of the root system, and determines the
chemical composition of aboveground mass of Climacoptera species.

In the first section, the anatomical structure of the seedlings was described. In
the studied species, cotyledons are lamellar and amphystomatic with 3 types of
stomata in different combinations. In all the species, a hemiparacytic type of
stomata is predominant, in the species of Mirzachul and Kyzylkum, a paracytic
type is more pronounced, in the species of Ustyurt — an anomocytic type.
Mesophyll is dorsiventral and loose with large cavities and different numbers (1-4)
of rows of palisade cells. The reduction of row numbers and increase of height of
palisade cells is a progressive feature (C. ferganica, C. affinis and C. aralensis).
Conductive bundles of cotyledons of C. ferganica, C. aralensis are unsclerified, in
other species are weakly sclerified.

Xeromorphic signs of cotyledons: not high epidermal cells with a thickened
outer wall; a high index of palisade; small vessels in the vascular bundles,
reinforcing the upward current, which predominates in C. turgaica and
C. transoxana (Ustyurt). Halomorphic signs: high epidermal cells; thin outer wall
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Figure 2. Appearance (p, j1, j2) and branching model (im, g) of C. lanata
on stages of ontogenesis

of epidermis; large multi-row spongy cells that perform water-carrying function
and large vessels in the vascular bundles prevalent in C. ferganica, C. intricata and
C. affinis (Mirzachul, Kyzylkum and Ustyurt).

The formation of the primary conduction system is the first stage in plant
morphogenesis. On the growth pace and development of seedlings can be judged
about xeromorphic species and its adaptability to arid conditions (Bisalputra, 1961,
Vasil, 1941; Butnik, 1972, 1979).

Axial organs of seedlings have characteristic features of desert plants: a thick
crust ensuring water accumulation and not very small, parvicellular central
cylinder, quickly completed the formation of the primary vascular system.

The primary structure of the root is a diarch, parvicellular central cylinder.
Multiple-row parvicellular cortex parenchyma (C. transoxana, C. turgaica,
C. aralensis) - xeromorphic sign. Thick and large cell cortex parenchyma —
halomorphic index (C. aralensis, C. intricata, C. longistylosa).

Conditions of growth, endemism and belonging to different sections of the
genus occur in the structure of even such an ephemeral organ as cotyledon and germ
axial organs. Differences in the amount of cotyledons and the number of palisade
cell rows can be used to identify the species at an early stage of ontogenesis.

The second section of the chapter includes morphological and anatomical
structure of a leaf. Climacoptera species are typical leaf succulents, which are
characteristic of the presence of water-carrying tissue and implementation of water
and salt retention function of other tissues of leaf.

A kranz-type of mesophyll is an indicator of the transition to a more efficient
level of carbon assimilation by C,-type of photosynthesis with metabolism of
aspartate-type (Bill et al., 1983; Atakhanov, 1990; Pyankov et al., 1998).
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Characteristic symptoms of Climacoptera species leaf were detected:
indumentum with 4 different types of trichomes, terete, amphystomatic features,
stomata immersion, which helps to reduce transpiration.

The epidermis leaf, except protection, performs water and salt accumulation
functions. This is one of the haloindicative signs of Climacoptera species.

In the upper and middle part of the leaf, mesophyll is described as
Climacoptera-type (Kadereit, Borsch, Weising et al., 2003), in the lower third
kranz as ventro-dorsal as was confirmed by us (Duschanova, 2011; Duschanova,
2015). The leaf type of Climacoptera differs from the leaf type Salsola with open
chlorenchyma on adaxial side, remoteness of peripheral vascular bundles from
kranz-plate water-carrying cells and 3 central vascular bundles (in Salsola leaf —
1). Many water-carrying cells are filled with calcium oxalate nodules and gypsum
crystals (Figure 3).
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Figure 3. The leaf structure (a-b), the stem (c) and roots (d) of Climacoptera species:

a- b — C. aralensis, ¢ — C. transoxona, d —C. ferganica. a, ¢, d — detail,
b - scheme of various parts of the leaf

Halomorphic signs are rare leaf pubescence, thick aquifer with large cells, high
kranz-lining cells, numerous vessels. C. intricata and C. longistylosa possess
succulency, which corresponds to their inherent habitat (Mirzachul) with sulphate-
chloride type of salinity, while xeromorphic - C. ferganica and C. lanata
(Kyzylkum), combine equal amounts of chloride and sulphate salts (Pankov, 1974).

The third section of the chapter is devoted to the influence of changes on the
structure of Climacoptera species. Sowing of 8 Climacoptera species under the
Botanical Garden conditions (cultural grey soil) in order to study the degree of
plasticity of species in altered habitat revealed the following regularities:
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A leaf of Climacoptera species from different sections and habitat conditions
on the most important features similarly responded to changes in habitat
conditions: reduced a leaf size of epidermal, palisade, aquifers and kranz-cells.
There were noted some submerged and numerous stomata, i.e. all the changes
taking place in the direction of xeromorphosis. Changes in the leaf of C. ferganica
and C. lanata from Kyzylkum and C. intricata and C. longistylosa from Mirzachul
were similar to 10 signs indicating the identity of their reactions.

In the changed conditions, xeromorphic signs of stem preserved at
C. ferganica, C. aralensis and C. lanata, which evolved to immature stage.
Halomorphic signs at C. intricata and C. longistylosa were also similar for the
12 indicators.

The fourth section of the chapter is devoted to the stem structure formation
and importance of polycambiality in the adaptive process. The primary bark of
Climacoptera species is non-kranz. According to the degree of cortex preservation,
2 groups are allocated in ontogenesis. Group 1 consists of species from different
sections of the life cycle that ends early (end of October and beginning of
November) growing in Kyzylkum and Mirzachul (C. intricata, C. ferganica,
C. lanata, C. longistylosa). The primary bark is preserved for stem tiers in plant
ontogenesis until the end of the growing season, which is also related to their
halomorphic, predominance of sulfate-chloride salinity (Figure 4).

Group 2 includes species from different sections that grow in Ustyurt
(C. aralensis, C. affinis, C. turgaica, C. transoxana). Their life cycle ends later
(end of November), at the base of the stem, primary bark is replaced by secondary
indicating xeromorphic caused by chloride-sulphate salinity (Figure 4). Thus, the
primary bark structure is more associated with the factors of habitat than the
sectional affiliation.

The primary structure of the stem is fascicular; the secondary thickening is
anomalous polycambial. It is known that in various taxa of Centrospermae,
polycambial thickening occurs at different stages of ontogenesis. There was
marked out several types of polycambiality, distinguished on the place of laying
the meristematic zone, shape and size of the secondary vascular bundles,
intermediate sclerenchyma tissues (Fahn, Shori, 1967; Fahn, Zimmerman, 1982;
Butnik 1983, 2009; Timonin, 1985, 1987, 1990, 2011).

In Climacoptera species, cambium is not formed between primary vascular
bundles of the stem, and they remain separate. Along the periphery of the central
cylinder, due to the tangential division of pericyclic cells, meristematic cambial
area is formed. In C. affinis, C. transoxana, C. turgaica and C. lanata, it is formed
closer to the cone of increase, which is indicative of a greater advancement of these
species.

The shape, size and arrangement of vessels in the secondary conductive
beams are different. At the base of the stem C. ferganica, C. affinis, C. transoxana,
C. aralensis and C. lanata vascular bundles are large, almost merged
(sclerenchyma- fascicular type, subtype meso- fascicular, Butnik, 1983), in
C. longistylosa - small with a small number of vessels, separated phloem
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Figure 4. Ratio of the primary bark (%) to the diameter of Climacoptera
species stem

(sclerenchyma-fascicular type, micro-fascicular subtype) in C. turgaica and
intricata - intermediate meso- and micro-fascicular subtypes. The core of the stem
Is extensive (21-33% of the diameter of the stem) with calcium oxalate nodules and
gypsum crystals, particular cells are hydrocytic. Numerous hydrocytic cells are
marked at C. aralensis, C. affinis, C. turgaica, C. transoxana species growing in
Ustyurt.

Thin parvicellular primary bark, numerous secondary vascular bundles, few
small vessels of secondary xylem, thick-walled sclerenchyma and small cells of
intermediate sclerenchyma, narrow core - xeromorphic signs are typical for
C. transoxana, C. turgaica C. aralensis and C. longistylosa (Figure 3).

Thick large cell primary bark, numerous large vessels of secondary xylem,
less thick-walled large cell sclerenchyma, broad and large cell core - halomorphic
signs are prevailing in C. affinis and C. lanata.

The combination of xeromorphic and halomorphic signs in C. ferganica and
C. intricata species ensures their high adaptability as to xero- and to halo factors.

The fifth section of the chapter is devoted to the morphological and structural
features of the root system. The root system of Climacoptera species is rod-shaped
and homorisic. The secondary structure is policambial differing from the stem by
spiral arrangement, a form of vascular bundles, more parenchymatous and
periderm formation. The secondary bark contains: cork, bark parenchyma,
phellogen and meristematic zone. The origin and formation of polycambial
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secondary thickening begins in immature stage of ontogenesis. In the generative
period, secondary vascular bundles form 7-14 rows, their xylem and phloem are
almost closed, intermediate sclerenchyma is abundant. The root structure is spiral
fascicular (root) type (by Butnik, 1983) or cambial continuous-ring type (by
Timonin, 2011).

Numerous secondary vascular bundles, small vessels of secondary xylem,
thick-walled sclerenchyma, small cells of intermediate sclerenchyma-xeromorphic
signs are prevailing in C. turgaica and C. aralensis. Few secondary vascular
bundles, large vessels, less thick-walled sclerenchyma, large cells of intermediate
sclerenchyma - halomorphic root signs are more pronounced in C. transoxana and
C. lanata. Halomorphic and xeromorphic signs are combined in C. ferganica,
C. affinis and C. longistylosa (Figure 3). The root in C. transoxana, C. turgaica,
C. intricata and C. lanata is mostly sclerified. At the root of C. ferganica and
C. affinis, there are large and numerous vessels, more developed phloem and
tangential parenchyma, which is an indicator of their halomorphisity.

The sixth section of the chapter is devoted to the chemical composition of the
aboveground mass. The species of Climacoptera genus are considered as potential
medicinal plants (Eskalieva, 2004, 2007), and are used on farms as fodder. The
plants of the same genus have peculiar characteristics and intrinsic chemical
compounds.

The quantitative composition of alkaloids in Climacoptera species is different
from the species of Salsola genus by the lack of salsolin and salsolidine. The
greatest amount of alkaloids is found in C. ferganica (0.15%), C. lanata (0.18%)
and C. intricata (0.21%) (Duschanova, Karimov, 2016), due to the large volume of
water-carrying and parenchymal cells in assimilating organs.

Climacoptera species are juicy, fleshy, seasonally-eating plants, with a yield
of 63-77 t/ha, are considered fattening food owing to abundance of fruits
containing carotene and protein (18.8%) (Shevelukha et al., 1992; Wucherer,
Breckles, 2001). In C. lanata phytomass, up to 40% of salt is accumulated, which
reduces its palatability in raw type. After washing the hay with warm water,
palatability increased up to 79.1% (Rabbimov et al., 2011).

According to literature (Eskalieva, 2007; Seytimova et al., 2011, 2013;
Khamraeva, 2014) and our data, in the flowering phase, in Climacoptera species
the content of total mineral substances (ash) is the highest (39.8-49.74%). In the
fruiting phase, the content of total mineral substances (ash) is the smallest
(26.05-27.62%) due to the drying of assimilating organs. There is preserved only
stem and fruit, but the fruit is of high nutritional value. The assimilative organs
accumulate more salt than the axial organs due to the abundance of water-carrying
and parenchymal cells. The euhalophyte species of Climacoptera that were studied
by us have high ash elements characteristic of halophytes by salt content, which
contributes to their resistance to soil salinity and expands the use of waste lands.

The fourth chapter of the dissertation «Adaptive features of Climacoptera
genus’ species to xero- and halofactors» is devoted to the general direction of
adaptation of Climacoptera genus defined on the basis of the revealed features of
morphogenesis, ontogenesis and structural features.
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The fruit of Climacoptera species is the initial stage of ontogenesis; their
primary function: protection of the corcule, dissemination and germination.
Perianth participation in protecting the fruit and the formation of wings are an
extension of its functions. Higher xeromorphic (scleromorphic) fruits of
C. turgaica and C. aralensis from Amblyostegia sections (endemics of Central
Asia and Kazakhstan) suggests that the formation of these species took place later
in the arid climate in a narrow environmental range (Table 1). In the species
C. affinis, C. transoxana, C. turgaica growing in Ustyurt, the presence of large
cavities in the wings contributes to the development of the aerodynamic properties
when exposed to strong winds of Ustyurt. Changing functions of corcule protection
on petals (perigonal veil), different degrees of scleromorphicity are indicators of
increasing their xeromorphic in the adaptive process.

The next stage of ontogenesis — the seedling has a rosette shape growth at the
expense of already laid in the bud of leaf primordia and shortened internodes of
shoot. Rosette at the juvenile stage is an ancient sign, adaptive significance which
Is preserved in the present-day conditions that can be treated as heterobatmium in
plants ontogenesis (Gorshkov, 1966; Serebryakov, 1981; Takhtadzhyan, 1966).
Mesomorphic seedlings are considered as the environmental recapitulation
(Severtsev, 1987). A large number of leaf primordia in the bud of the corcule and
seedlings of Climacoptera species indicates intense organogenesis and typical for a
xeromorphic species in Ustyurt and Kyzylkum on a background of chloride-
sulphate salinity. Foliar type of development in the juvenile stage is adaptive,
protecting seedling bud (Butnik, Duschanova, 2015).

Morphogenesis and pattern of branching are characterized by basitonic and
mesobasitonic location of shoots. Basitonic branching is more pronounced in the
species that grow in Mirzachul forming 490-570 fruits. Mesobasitonic branching is
observed in the species in Kyzylkum and Ustyurt forming 1191-5000 fruits. In the
growth process, there occurs a change in habitus branching model of plants from
apical dominance to the apical-lateral. Domination of hemisympodial growth of
shoots over apical provides stability in strong wind conditions and an abundance of
generative organs.

Lability of ontogenesis stages and habitus Climacoptera species
(accommodation of growth, by Severtsev, 1987) is an important adaptive feature
regulating the ratio of vegetative and generative sphere of plants. In dry years,
Climacoptera species are capable of reducing to a minimum of the vegetative
sphere while developing generatively, which contributes to the conservation of the
species and is considered as a reproductive development strategy (Butnik,
Toderich, 2012). In this regard, the role of the cotyledons of Climacoptera species
in the seedling stage is great, their safety is lengthier than that of wood and semi-
arboreal species.

Germination step of all the species of Climacoptera is characterized by
dorsoventral (xero- and heliomorphic) mesophyll cotyledons, thick crust of axial
organs and parvicellular central cylinder with the rapid completion of the primary
vascular system formation.
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Table 1

The general direction of the structural and functional changes of Climacoptera

genus in the adaptation process

The result of the

Readings Factor
structural changes
Extension of protection and Eruit covers formation
Fruit distribution functions

structural complication

sclerification

Ontogenesis

Liability
under stress - elimination, to loss
of vegetative parts

Long
ontogenesis

Hemisympodial

Growth, . e mesobasitonic
. Organogenesis intensification i
branching branching and many-
merism
Failure of marginal growth phase Teretial leaf
Leaf .
lateral abbreviation
In cotyledon — layers reduction Succulen(_:y
L strengthening
Assimilating -
. . Formation of kranz-
tissue In the leaf —functional )
; e structure with C,-type
intensification :
of photosynthetic
Stem: Expansion of functions Sclerification,
Primary bark structural complication phellogen location
Cambium Reduction of primary cambium Polycambial

The species of genus Climacoptera are typical leaf succulents. An adaptive
trait of succulent group is the presence of a specialized water-carrying tissue,
implementation of water- and salt-retention function of other tissues of the leaf,
including the epidermis. Leaf is descended by 4 types of trichomes, the shape and
integrity of which are associated with the sectional affiliation.

The leaf of Climacoptera species is flattened on '/, - ?/5 of the lower part, on
the top — terete. The flattened part mesophyll is kranz-ventro-dorsal, in terete part -
Climacoptera-type, different from Salsola type by separateness of peripheral
vascular bundles of kranz-cells and 3 vascular bundles in the centre of the leaf.
This type of structure is more primitive than Salsola related to Belanthera section.
In the upper third of the centric leaf of Climacoptera occurs loss of marginal
growth phase, i.e. lateral abbreviation (Takhtadzhyan, 1966; Severtsev, 1987).

In assimilating organs of Climacoptera species mosaicity is expressed: some
organs (cotyledons) retain archaic (non-kranz type of mesophyll), others - leaves -
have a special feature (kranz-cells) (Duschanova, 2016), which are a sign of
C,4-type of photosynthesis (Table 2).

The primary bark of Climacoptera species is non-kranz. In terms of the
primary bark preservation 2 groups are identified: Group 1 — the continuing
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primary bark, Group 2 — with the replacement of the primary bark by secondary,
more adapted to the conditions of Ustyurt (Table 2).

The primary structure of the stem of Climacoptera species is ordinary for
dicotyledons represented by vascular bundles. Axial organs are characterized by
polycambial secondary thickening of advanced sclerenchymatous fascicular-type
meso-fascicular subtype (C. ferganica, C. affinis, C. transoxana, C. aralensis and
C. lanata) and micro-fascicular subtype (C. longistylosa), in C. turgaica and
C. intricata — intermediate meso- and micro-fascicular subtype.

Polycambiality is an important adaptive trait providing an immunity of
conductive elements. In addition, the membranes of intermediate sclerenchyma
cells consisting of pectin retain moisture (Shepkina, 1933). Perhaps polycambiality
Is the result of a general trend of adaptation in the family of Chenopodiaceae:
reduction of organs, tissues, cell size are originated in the littoral environment
under salts influence hindering the development of the meristem (Butnik, 1984;
Timonin, 2011).

The structural adaptation of Climacoptera species is a complex multifactorial
process associated with the origin and area of species, the duration of its
phylogenetic path and modern living conditions. Depending on these factors
Climacoptera species can be divided into three groups: halomorphic, xeromorphic,
and halo-xeromorphic.

I. Halomorphic group includes C. intricata from Amblyostegia Pratov sec.
with narrow South Turan area (Pratov, 1986), with the sulphate-chloride salinity.
C. intricata is characterized by hemisympodial increase and parenchymal perianth
at fruit. The number of palisade cells in the cotyledon reduced to one (Figure 5,
Table 2), spongy parenchyma is layered and large-celled. The leaf — terete with
deciduous hairs, large-cell epidermis, few stomata, high assimilative cells. The
bark of the primary stem is unsclerified, secondary vascular bundles are few. These
signs indicate halosucculency and halomorphicity, and correspond sulphate-
chloride background of habitation.

1. Xeromorphic group includes 3 species with different types of areas -
Eastern Mediterranean (C. transoxana), Northern Turan (C. turgaica and
C. aralensis) from sec. Amblyostegia Pratov (Pratov, 1986). The species of this
group are characterized by mesobasitonic branching. Petals at fruits combine
parenchyma and sclerenchyma. The number of rows of palisade cells in the
cotyledon varies from 1 (C. aralensis), 2 (C. turgaica) to 4 (C. transoxana).
Spongy parenchyma cells are minor. The leaf for the most part is flattened,
trichomes are deciduous (C. aralensis) and non-deciduous (C. turgaica,
C. transoxana). The leaf epidermis is parvicellular, stomata are numerous. Water-
carrying cells are small, palisade and kranz-cells are small. The primary bark of the
stem is sclerified, then the secondary — by laying of phellogen. All these signs
point to a strengthening of xeromorphic and are due to chloride-sulphate
background habitation (Figure 5, Table 2).

I11. Halo-xeromorphic group includes species from 3 sections of the
Iranian-Turan-Dzungar area (C. ferganica), Turan-Dzungar (C. affinis), with a
wide Eastern Mediterranean (C. lanata and C. longistylosa) (Pratov, 1986).
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Table 2
Morpho-anatomical indicators of ecological and biological groups of Climacoptera species

. Groups . .
Readings - - - Adaptive value of signs
halomorphic | xeromorphic | halo-xeromorphic
Ontogenesis: Bud protection
. rosette
Growth form in j stage
Branching basitonic ‘ mesobasitonic ‘ basitonic and mesobasitonic Stability in the substrate,
. . an intense branching and
Growth hemisympodial T J
fruitification
PL parenchymatization sclerification parenchymatization and sclerification Fruit protection
Cotyledons: Abbreviation of 1 1.4 1.3 _
palisade cells rows } l Succulency strengthening
Leaf: shape : . Teretial - downiness of
P teretial flattened teretial and flattened .
marginal growth
. . . . Protection from evaporation,
Downiness falling falling and not falling . . P
insolation
Stomata not numerous numerous not numerous and numerous Intensive transpiration
succulency strong middle strong and middle Water accumulation
Kranz-structure of Increasing intensity
Cs- type of large kranz-cells small kranz-cells hotosvthesis
photosynthesis P y
Stem: primary bark unsclerified sclerified unsclerified and sclerified Protection of the
__ conductive elements,
Parenchymatization weak strong weak and strong moisture preserving
not numerous (4) Increase of SVB rows
not numerous (4) numerous (7-8) and numerous (11-12) numbers — intensive
Number of SVB rows organogenesis

Note: PL — perianth leaflets, SVB — secondary conductive bundles, j —juvenile phase.
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Figure 5. The ratio of adaptive and halomorphic and xeromorphic
characteristics (n = 33) in the vegetative organs of Climacoptera species:
1 - sec. Amblyostegia Pratov, 2 - sec. Ulotricha Pratov, 3 — sec. Climacoptera

Pratov, 4 — sec. Brachyphylla Iljin ex Pratov. | — halomorphic group;
Il — xeromorphic group; Il — halo-xeromorphic groups.

Equal ratio of halomorphic and xeromorphic signs is manifested in different
organs and at different stages of ontogenesis (Figure 5, Table 2). In petals at fruit
and stem in C. affinis, there was strong sclerification - xeromorphic sign. However,
in stem, parenchymatization of bark and central cylinder was more pronounced.

The same combination is observed in other species of the group. Different
guality (mosaic) symptoms are a measure of time difference of formation of organs
in the phylogenesis passing the various stages of development and adaptation.
Species of this group grow under both chloride and sulphate (Table 2).

On the basis of morphogenesis specificity and anatomical structure of
vegetative organs, different combinations of xeromorphic and halomorphic signs
of Climacoptera species were identified, which confirms their origin, at the
expense of areas difference, different environmental conditions, that provides
adaptation to modern environmental conditions.

CONCLUSIONS

On the basis of the carried research on the theme of the doctoral dissertation
«Adaptive features of vegetative organs of species of the genus Climacoptera
Botsch. (Chenopodiaceae) in connection with halophyticy the following
conclusions are presented:
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1. It was determined that in the latent period of ontogenesis, the fruit of
Climacoptera species are protected by the sclerified perianth in varying degrees;
the pericarp and spermoderm are reduced, the embryo is coiled with green
cotyledons and polynomial buds. Seedling rosette, compact habitus and the length
of all the stages of ontogeny reflects the adaptation of species to the current arid
conditions.

2. In assimilating organs of Climacoptera species, different types of
mesophyll were identified: dorsiventral type in cotyledons, Climacoptera-type and
krantz-ventral-dorsal type in the leaf. Leaf adaptation to arid conditions is ensured
by a high degree of succulence and the presence of kranz-cells with C,-type of
photosynthesis.

3. The difference of the structural features of the leaf of Climacoptera species
from Salsola genus due to discontinuity of chlorenchyma layer, 3 conductive
beams in the central plane, and remoteness of peripheral beams from kranz-plates
was confirmed.

4. It was found that the primary stem bark combines parenchyma and
collenchyma in different volumes due to habitat conditions: the predominance of
sclerification of cortex in species growing in Ustyurt, parenchymatous — in species
growing in Mirzachul and Kyzylkum.

5. A relationship was established between the anatomical structure of stem
and moisture keeping ability in arid climate in Climacoptera species, which is
evidenced by the primary sheaf structure of stem and secondary abnormal
policambial sclerenchymatous beam-type thickening.

6. The increase of the conductive ability and protection of Climacoptera
species root from drying in arid conditions are due to a spiral root system,
homozygosis, diarch primary Xxylem, poly cambial secondary thickening, early
phellogen laying, spiral beam-type thickening, greater parenchimatization and less
scelirification (C. ferganica, C. affinis).

7. Low content of alkaloids in various aboveground mass was found, and the
nutritional value of Climacoptera species was determined.

8. The main direction of the adaptive process of Climacoptera species are:
rosette growth form, mesobasitonic and basitonic branching, succulence of kranz-
structure leaf, policambial stem and root, sclerification and parenchimatisation of
perianth.

9. In relation to halomorphic and xeromorphic signs of vegetative organs,
structural and adaptive groups of species were identified: halomorphic,
xeromorphic and halo-xeromorphic reflecting the environment and belonging to
different types of habitat.

10. On the basis of halomorphic and xeromorphic signs and taking into
account the content of biochemical fodder indicators of aboveground mass, the
perspective species of Climacoptera are recommended for use in phytomelioration
of degraded pastures.
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