MUWHUCTEPCTBO HAYKHN 1 BBICIHEI'O ObPA3OBAHUA
e POCCHUMCKOU ®EJIEPAIIMN
o denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE

5 YUPEKIACHHE BBICLICTO 00pa30BaHMUsl
«KEMEPOBCKUU I'OCYJAPCTBEHHbBIN YHUBEPCUTET» (KemI'Y)

MexaucuunjinHapHble MOAX0AbI B OHOJIOTHH,
MeAMIMHE U HAYKaxX 0 3emuie:
TeopeTHYeCKUE U MPUKJIAJIHbIe aCIIeKThI

Martepuaisl CHMIIO3MyMa B paMKax
XXI (LHI) MexayHapoaHOM HayYHON KOH(EPEHIINH
CTYJICHTOB, aCIIMPAHTOB U MOJIOJIBIX YUCHBIX
«O0pa3oBanue, HayKa, MHHOBAIINH:

BKJIAJ] MOJIOJIBIX HCCIIEAOBATEIICi
(21 anpens 2026 1.)

Boimyck 27

Yactp 2

O6 m3manum 1, 2, 3
© ABTopsl Hay4HBIX cTaTel, 2026
© KemepoBckuii rocyaapCTBEHHBIN
yHUBEpCUTET, 2026
ISBN 978-5-8353-3466-7 (Yacts 2)
ISBN 978-5-8353-3464-3

Kemeposo 2026



BBK E.1431+P.s43 1+/].5431
VJIK 504+55+910(063)
M 43

H3z0aemcs no pewenuro Hayuno-mexnuueckozo cosema
Kemeposckozo cocyoapcmeennozo ynueepcumema

OTBETCTCBEHHBIN pelakTop — 3aM. AUpekTopa MHcTuTyTa 6M0I0ruy, SKOJIOTHH U
IPUPOIHBIX PECYPCOB IO HAY4YHOH paboTe, KaH. reorp. Hayk, noueHT @. 0. Kaiizep

M 43 MexaucuuiuinHapHble MOAX0 bl B OMOJIOTHH, MEIMIIMHE U HAayKaX O 3emJie: TEOPETHUECKHE
U MpUKIagHble acnekTel: Martepuansl cumnosuyma XXI (LII) MexaynapoaHoit HaydHOR
KOH(EpeHIIMH CTYACHTOB, aCIUPAHTOB M MOJOJBIX Y4eHbIX «OOpa3oBaHMe, HayKa,
HMHHOBAIIMK: BKJIAJ MOJOIBIX ucciemoBareneit» / ore. pea. @. 10. Kaiizep; KemepoBckuii
TOCY/IapCTBCHHBI YHHUBEPCUTET. — DJICKTpoH. naH. (00beM 7 MO). — Kemeposo, 2026. —
Beim. 27. — Yacts 2. — 1 anekrpon. ont. auck (CD-ROM). — Cucrem. tpeboBanus: Intel
Pentium (wim aHanormyHbli Tpoueccop Ipyrux mnpousBoamreneid), 1,2 I'Tm; 512 MO
onepaTuBHOW mamsth; Bupeokapra SVGA, 1280x1024 High Color (32 bit); 10 M6
CBOOO/IHOTO JTUCKOBOrO mpocTpaHcTBa; omepar. cucrema Windows XP u Bbeime; Adobe
Reader. — 3ar. ¢ skpaHna.

ISBN 978-5-8353-3466-7 (YacTs 2)
ISBN 978-5-8353-3464-3

B cOopHuke mnpencraBiieHbl TpyAbl CTYACHTOB, AaCIHUPAHTOB M MOJIOABIX YUYEHBIX IIO
pe3ysibTaTaM Hay4yHO-HCCIIEI0BAaTeNbCKUX paboT. PaboThl MOCBSAIIEHB aKTyaJbHBIM BOIPOCAM
OMOJIOrMYECKMX M MEIUIMHCKUX HaykK (OoTaHMKa, 3005I0THS, (U3MOJIOTHUS dYeloBeKa U
NCcUx0(U3NOIOTHS, TEHETUKA U MOJIEKYJISpHas OWoJioTHsl, BeTepuHapus). Marepuansl cOOpHUKA
NPEJCTABISAIOT MHTEpEC s HAayyHbIX M HAYyYHO-TEXHHUYECKHMX pPAOOTHUKOB, IperojaBaTeneil,
acIMpPaHTOB, CTYJCHTOB BY30B, a TAK)KE yJalllUXcs CPEIHUX YUEOHBIX 3aBEICHHM.

OmeemcmeeHHOCMb 3a AYMEHMUYHOCMb U MOYHOCHb YUumam, UMeH, HA38aHUll U UHbBIX
ceedenUll, a makaice 3a coon0OeHUe 3aKOHO0AmeNbCmea 00 UHMENIeKMYalbHOU COOCMBEeHHOCU
Hecym agmopwl nyOIUKyeMblX MAmepuailos.

Bce npasa sawuwenvl. Huxaxas yacmo 0aHHOU KHUSU He MOdcem Oblmb 60CNPOU3BEOEHA 8
Kakoti Obl mo Hu OvbL10 hopme 6e3 NUCbMEHHO20 pa3peleHUsl 81a0ebyes asmopCKUux npas.

BbK E.g1431+P.g9431+]1.5431
YK 504+55+910(063)
ISBN 978-5-8353-3466-7 (Uacts 2) © ABTOpBI Hay4HBIX cTaTeii, 2026
ISBN 978-5-8353-3464-3 © KeMepoBCKUH roCy1apCTBEHHBIN

yHuBepcuteT, 2026



MG)KI[I/ICHI/IHJ'H/IHapHBIG IIoaX0dbI B 6I/IOJ'IOFI/II/I, MCIWIMHE U HAYKaX O 3emie: TCOPECTUYCCKHC

npuKiaaHble acnekTol. Boimyck Ne 27. HacTs 2

COJEPKAHUE

CEKIIUA «PU3NO0JOI'UA YEJTOBEKA U IICUXOPU3NOJIOI' US»

Anexcenko  3.P. POJIb HEMPOJJMHAMUWYECKHNX 141 KOI'HUTHUBHBIX
XAPAKTEPUCTHUK ITPOABJIIEHUA ATPECCHUU B TOHOIIECKOM BO3PACTE......

Benokons K.A. OIIPEJIEJIEHME YPOBHS KOPTH30JIA B BOJIOCSIHOM CTEPXKHE
JJ11 OLIEHKU KYMVYJIITUBHOI'O CTPECCA ... .euee e

Benoycosa  A.K. TIOCJIEJICTBUS VIIOTPEBJIEHUS  SHEPTETUYECKUX
HAIIUTKOB: BJIMIHUE KO®EMHA W TAYPHMHA, KAK OCHOBHBIX
KOMIIOHEHTOB HA  CEPJEYHO-COCYJIUCTYIO CHCTEMY, HEPBHVIO
CUCTEMY, XXKEJIY JOYHO-KUILIEYHBIN TPAKT U 3[JOPOBBE ITOJIOCTU PTA.........
Bocmpuix A.B. IEJJECOOBPASHOCTD PASPABOTKU KOHLIEIITY AJIbHOM MOJIEJIN
CUCTEMBI BHUMAHUS UETTOBEKA . ... .ot
Jeepouxuna H.C. UICCJIEJJOBAHHUE CPEJICTB PEABMJIMTALIUU JIUISI [TAITMEHTOB
TTOCJIE PUHOXUPYPITI . .. ... e
Jpoéuux C.A. OYEPEJIHOU ITMK COJIHEYHOM AKTMBHOCTH C MAKCHUMYMOM
2024: BJIVSIHUE MATHUTHBIX BYPb HA SKOCUCTEMBI u
TEXHOCDEPY . ..o e e,
Kaé6axoea A.E. BIINSIHUE MY3bIK HA OPTAHU3M YEJIOBEKA........ovvvveieiein,
Kabakosa ~ M.E. VCCJIEJOBAHMWE  ®VYHKLMOHAJIBHOIO  COCTOSHUS
JIBIXATEJIBHOM CUCTEMBI CTYJAEHTOB KEMI'Y ..o,
Kazanyesa M.E. AHAJIN3 ®AKTOPOB PUCKA PA3BUTUS 3JIOKAUECTBEHHBIX
HOBOOBPA3OBAHHI HIUTOBUHOM XKEJE3LI Y HACEJIEHHSI KEMEPOBCKON
OBJIACTH — KYBBACCA .. oo,
Kysneyos K.B. BIVSHUE DKOJIOTUYECKMX ®AKTOPOB HA BAJIAHC
BO3BYXXJEHUSI U TOPMOXEHHMS B LIEHTPAJIBHOM HEPBHOW CHUCTEME
YEJTOBEKA . . ..ot
Jyzo6an K.C., Enuzapoea H.H., Yepoanuesa JI.I., Kpacukoea FI0.A. BIIVISIHUE
BO3PACTA U OBAPUAJILHOI'O PE3EPBA HA YACTOTY DVYIUIOUIHBIX
SMBPUOHOB VY ITALIMEHTOK C PA3SHBIM MHJIEKCOM MACCHI TEJIA...............

Mazanux B.B. UCCJIEJOBAHUE YPOBHS TPEBOXHOCTH "
CTPECCOYCTOMYMBOCTHU CTYEHTOB BBICILIEI'O YYEBHOI'O 3ABEJIEHUAI. ...

Manyan JL., Manviuesa H.C. OKOJIOI'O-BUOJIOT'NMYECKHUE 14
SIUAEMUOJIOT MYECKUE OCOBEHHOCTHU PACITPOCTPAHEHU A
TEJIBMHUHTO30B B AHITOJIE. . ... .ot

Mycunosa A.A., Bapuu JI.A., Muwenxko O.H. BO3PACTHO-IIOJIOBBIE ACIIEKTBI
KOTHUTUBHBIX WM3MEHEHMI V BOJIbBHBIX CAXAPHBIM JMABETOM (HA
[MPUMEPE ITATIUEHTOB 45—60 JIET)....cuiitiii e
Huxkynuna  H.B., Axoenes  K.C. HEMPOKOIHUTUBHBIE  IIPEJKMTOPBI
VYCIIEIHHOCTU M3YYEHHUA HWHOCTPAHHOI'O A3BIKA B I[TOJPOCTKOBOM
BOSBPACTE. ..ot e,
Ocnesa A.A., Capuesa JILP. BJIIMAHUE HAPYIIEHUA CHA U IIMTAHUA HA
PABOTOCIIOCOBHOCTD CTYAEHTOB. ...,

Ilemneeannaa II.LIO. OCOBEHHOCTU ITPOABJIEHMA TPEBOXHOCTU VYV JIMI
IOHOLIECKOI'O BO3PACTA B 3ABHUCUMOCTU OT UX HUHAMBUIYAJIBHO-
TUMOJIOTMYECKUX OCOBEHHOCTEM. ...

Homoxuna 0./., Cypaoeesa B.H. MOPOOMETPUYECKHUE TTAPAMETPHI JIMIIA KAK
CPEACTBO ITIPOI'HO3UPOBAHUA JIMHHOCTHBLIX YEPT W COLUAJIBHOI'O
BOCTIPUSTHIS. . .o e

11

16

21

25

30

34

38

41

45

48

51

54

58

61

66

69



MG)K)]I/ICHI/IHHI/IHapHBIG IIoaX0dbI B 6I/IOJ'IOFI/II/I, MCIWIMHE U HAYKaX O 3emie: TCOPECTUYCCKHC

npuKiaaHble acnekTol. Boimyck Ne 27. HacTs 2

Koncmaumunos HU.C. BIIMAHUE BUOJIOTUYECKM AKTUBHBIX BEIIECTB
CABEJIbBHUKA BOJIOTHOI'O (JIAT. COMARUM PALUSTRE) W JIEB3EU
CA®JIOPOBUIHOM (JIAT. RHAPONTICUM CARTHAMOIDES) HA POCTOBBIE
IMPOLIECCHI MATKOMN APOBOU IMIIEHUIIBL. ..........coooiiiiiiiiiiiiiieeeeeeenn

Manykan A.H., Xaxkcap E.B., Pomanosa M.C. BIIMAHUE PA3JIMYHBIX
NCTOYHMKOB OCBEIIEHMSA HA POCT KW PA3BUTHUE MEPUCTEMHBIX
PACTEHHNI SOLANUM TUBEROSUM L. COPTA ITAMSITU POI'AYEBA...............
Hoonackuna CIO., Axoeenko H.B. OIITUMU3ALIMA ACCOPTUMEHTA
JIPEBECHO-KYCTAPHUKOBOI  PACTUTEJIBHOCTU JUIA  O3EJIEHEHUS
OTKPBITBIX CIIOPTUBHBIX KOMILUJIEKCOB B YCJOBHIX TEXHOTIEHHOM
7 I S 1N 7 P

Ilpomacosa E.C. BJIMAHHUE BUOJIOTMYECKM AKTHBHBIX BEIIECTB
JIEKAPCTBEHHBIX PACTEHUI HA POCTOBBIE ITPOLIECCHI KAPTO®EJIA. ...

Xooynvko C.A. MOPD®O-AHATOMUYECKUE IIPU3HAKN XBOU COCHBI
OBBIKHOBEHHOM (PINUS SYLVESTRIS L.) KAK MHIUKATOP TEXHOI'EHHOI'O
CTPECC A . e
Rakhimov U.U. AMARANTHACEAE FAMILY SOME OF PLANTS BOTANIST
CLASSIFICATION: HALOTHAMNUS SUBAPHYLLUS, HALOXYLON APHYLLUM,
CERATOIDES EWERSMANNIANA AND KOCHIA PROSTRATA.........cccoiiiiiienne.

CEKIIUS «300J10I'USA U OKOJIOI'UA dKUBOTHBIX»

I'ymoe¢ /I.B. YUET UHMCJIIEHHOCTHU MEJIKUX MJIEKOIIUTAIOIINX METOJ0M
BE3BO3BPATHOI'O U3 BATHUS. ... e e,
3y60sa F0.B. CPOKU TIOCTIOBEHWJILHOM JINMHBKY COJIOBBEB POJIA LUSCINIA
B I'TI3 «<BYHI'APATICKO-AXEHIAPOBCKUIM». .....oeveeie e
Kysneyoe H.C. BUOTOIIMYECKOE PACIIPEAEJIEHME BOPOBbUHOOBPA3HbBIX
IITHL] CEMENCTBA FRINGILLIDAE HA TEPPUTOPHUHU ITI3 «BYHI'APAIICKO-
AKEHIAPOBCKUID ...t
Ilayne E.P. YNCJIEHHOCTH PEJJKMX BUJAOB IITHUIl, BKJIFOUEHHbLIX B
KPACHYIO KHUI'Y KVY3BACCA, T10 PE3VJIBTATAM CETEBBIX OTJIOBOB B
BYHT'APATICKO-AXKEH/IAPOBCKOM 3AKA3BHUKE .......cocooiiiiiiiiiiieeiieee e

Ilomanosa E.FO. 5KOJIOI'O-T'EOTPAOUYECKHME OCOBEHHOCTHU BYJIABOYCbBIX
YEITYEKPBUIBIX FOXKHOM MEILIEPBL. ...,
Paxumkynoe C.@D., @apxymounoe K./]. MOJIOYHAS [MPOAYKTUBHOCTL KOBbIJI
BAIIIKMPCKOW ITOPO/IbI B YCJIOBUAX UIT KOX PAXUMKVIIOB...................

Paxumkynoea P.JI., I'aouee¢ P.P. TIPOAYKTUBHBIE KAYECTBA KYP-HECVYIIEK
ITPU MICTTOJIb30BAHUE KOPMOBOM JOFABKU «HYKJIEOCTUM..................

Cnecapes T.C. CPOKM  T'HE3JIOBAHMS  CAJIOBOM  KAMBIIIEBKU
ACROCEPHALUS DUMETORUM HA TEPPUTOPUU BYHI'APAIICKO-
AXKEHJJAPOBCKOI'O BAKABHUKA. ... e

@anvicuna J1.C. PAZBEJJEHUE UMITIEPATOPCKOI'O YJABA (BOA CONSTRICTOR
IMPERATOR) B IOMAIHIHUX YCIIOBUAX......oiiiiiiiii e
IHlegenesa K.A., Manviuesa H.C. POJIb LYMNAEA TRUNCATULA B IUPKYJISILIN
®ACIIMOJIE3HOM WMHBA3UMM HA TEPPUTOPUM MEJBEHCKOI'O PAMOHA
KYPCKOM OBJTACTH. ...ttt

Iemunun C.E. PETPOCIIEKTUBHBIN AHAJIN3 UXTUODAYHbBI PEKH TOMb. ...

307

311

316

319

323

327

334

337

341

344

349

353

357

360

363

367
370



MexucuuIIMHapHble MOAX0/Ibl B OMOJIOTUHU, MEUIIMHE U HayKaxX 0 3eMJie: TEOPETUYECKUE U
npuKiIaaHble acnekThl. Boimyck Ne 27. YacTs 2

5. Tanguua, T. E. BnusHue TeHETHYECKMX W OSKOJOTHMUECKUX (HAaKTOPOB HA AaHATOMO-
Mopdoiornueckue mnokazarenn xBow / T. E. Tammuna, E. II. Xazoma // Xypuan «Ycnexu
coBpeMeHHOro ectecTBo3HaHUM». — 2019. — Ne 4, — C. 7-13.

6. IlangexoBa, O. JI. M3MeHeHHs aHAaTOMUYECKUX M MOPQOJOTHUYECCKUX IMPHU3HAKOB XBOHU
Pinussylvestris L. B TexHOreHHslx ycinoBusix yrospHoro otBaia / O. JI. LlangexoBa, O. M.
Jleromuna // bromnerenb Hayku u nmpaktuku. — 2017. — Ne. 11 (24). — C. 44-48.

7. Xongyneko, C. A. 3MEHUMBOCTb UIMHBI XBOU COCHBI OOBIKHOBEHHOM B YCJIOBMSIX pa3HOM
anTporioreHHo Harpy3ku / C. A. XoayHbko // MeXIUCUMIUIMHAPHBIE TOIXOABI B OHOJIOTHUH,
MEIMIMHE U HayKax O 3emile: TEOPETUYECKUE U MPUKIIAJHbIE acCIeKThl: Marepualibl CUMIIO3MyMa
XX (LII) MexnyHnapoaHol HayqHOW KOH(EPEHIIMU CTYACHTOB, aCIMPAHTOB M MOJIOABIX YYCHBIX,
KemepoBo, 22 anpens 2025 rona. — KemepoBo: KemepoBckuii rocyqapcTBEHHBIM YHUBEPCHUTET,
2025. - C. 271-274.

8. HuxomaeBckuii, B. C. buonormueckue OCHOBHI TazoycroiumBoctu pactenuir / B. C.
Huxonaesckuii. — HoBocubupck, Hayka, 1979. — 280c.

Hayunwiti  pyxosooumenv — K.0.H., O0oyeHm Kageopvl 52Kon02UU U NPUPOOONOTIbI0BAHUS
Cmenaniox I'. A., Kemeposckuii 2cocyoapcmeennuiii yHusepcumen.

UDC 582.5:581.9
AMARANTHACEAE FAMILY SOME OF PLANTS BOTANIST CLASSIFICATION:
HALOTHAMNUS SUBAPHYLLUS, HALOXYLON APHYLLUM, CERATOIDES
EWERSMANNIANA AND KOCHIA PROSTRATA
Rakhimov U.U.
Karshi State Technical University
burch_ecolog@mail.ru

Abstract. This in the article Amaranthaceae to the family belonging desert — steppe flora four
important  representative  Halothamnus  subaphyllus, Haloxylon aphyllum, Ceratoides
ewersmanniana and Kochia prostrata ( current) in the classification wide widespread name Bassia
prostrata (botanical) classification, morphological signs, ecological adaptations, reproduction
biology and practical importance in terms of scientific-analytical in a way is illuminated . The last
phylogenetic research and APG IV system based on before separately family as considered
Chenopodiaceae Amaranthaceae in the composition interpretation Amaranthaceae sl) this in the
group terminology and in naming of changes main source that is displayed.

Key words: Amaranthaceae sl, Chenopodiaceae, APG IV, taxonomy, nomenclature, C4
photosynthesis, xerophyte, halophyte , saxaul, salinity, sand reinforcement.

Login

Amaranthaceae sl and the “migration” of the name Chenopodiaceae

Plants in systematics molecular phylogeny wide application as a result one a number of
“traditional” families again seeing. The APG IV system (2016) phylogenetically classifies
angiosperms (flowering plants) evidence based on in order even now the most many used from
standards one is, then Chenopodiaceae many representatives Amaranthaceae in the composition,
that is Amaranthaceae sl within interpretation will be done .

This is a change . theoretical in terms of this means : many desert and salt shaker "Shore™ Marr
"type of flora plants ( Salsoloideae , Camphorosmoideae and others ) now one large family concept
inside is considered. With this together, practical floristic and geobotanical. The term
"Chenopodiaceae" is still used in the literature meeting natural : nomenclatural changes scientific in
the community one instantly , all in languages and all in the manuals one kind at speed absorbed It
won't go away .

Why exactly? these 4 types were chosen?
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Selected types Central Asia and to him/her ignition of the regions desert — steppe "base"
functionality in ecosystems groups represents .

Halothamnus subaphyllus — Halophyte-xerophyte half bush, seed yield and fodder value with
separates .

Haloxylon aphyllum — “black” saxaul "name" with famous to be, the ecosystem formation
(phytogenic field) and the sand in strengthening important .

Ceratoides ewersmanniana — “teresque (en)” type desert bushes in the block taxonomic
complications with interesting model.

Kochia prostrata (Bassia prostrata ) — meadow degradation in recovery wide used , C4 type
many annual half bush

The following mermaid timeline is APG systems through family in the concept change
simplifying shows .

1990 Chenopodiaceae in traditional floristic schools family as wide used. 2000 Molecular
phylogeny of Chenopodiaceae and Amaranthaceae closeness strong shows [1]. In 2015, the global
taxonomic Chenopodiaceae family in bases Amaranthaceae sensu lato ( sl ) to the composition
input approach wide spread out started [2]. 2016 APG IV Chenopodiaceae multiple p in cases
Amaranthaceae sl in the composition is interpreted. Chenopodiaceae — Amaranthaceae sl
interpretation (short) chronology.

Table 1
Halothamnus subaphyllus, Haloxylon aphyllum, Ceratoides ewersmanniana and
Kochia (Bassia) prostrata types taxonomic classification

Taxonomic Halothamnus Haloxylon Cerat0|d_es Kochia prostrate
degree subphyllus aphyllum ewersmanniana
Biological
classification level Plants Plants Plants Plants
(Regnum)
([I?)Ix;fslfor; (Xﬁg?(;)slészs Magnoliophyta Magnoliophyta Magnoliophyta
Class (Classis) Magnoliopsida Magnoliopsida Magnoliopsida Magnoliopsida
Order (Ordo) Caryophyllales | Caryophyllales Caryophyllales Caryophyllales
Family (Familia) | Amaranthaceae | Amaranthaceae Amaranthaceae Amaranthaceae
Tribe (Tribus) Camphoraceae Salsoleae Camphoraceae Camphoraceae
Krascheninnikovia Bassia (syn .
Genus Halothamnus Haloxylon (syn . Ceratoides) Kochia)
. Halothamnus Haloxylon Ceratoides Bassia prostrata
Species . .
subphyllus aphyllum ewersmanniana Kochia prostrate

Types according to analysis

Halothamnus subphyllus

Classification and nomenclature. Based on Kew/WCVP in modern global databases
Halothamnus subphyllus as an independent species acceptance is done; its natural area Iran —
Central Asia — North Afghanistan in the direction of is displayed.

Morphology: This species is usually half bush or bush desert The level of “defoliation” in the
zones increase possible : lower leaves relatively developed, up As the leaves rise , strong shrinks ;
generative in parts winged fruit formation Salsoleae to the group typical diagnostic from signs is
considered . Halothamnus of the sex fruity perianth 5 wings , wing under and hardened " tube "
product to be and at the bottom like pits ( hollows ) characters gender in diagnostics is used .

Anatomy and photosynthesis. Desert in the conditions from adaptations one for C4
photosynthesis is a transition . Rudov and co-authors composed Southwest Asian C4 plants on the
list Halothamnus subphyllus salsoloid typical structure with C4 (NADP-ME) as is given in [6].
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Distribution: Natural ecological under the circumstances learned species range at work Central
Asia desert zone various blocks cover especially the Aral - Caspian lowland , Western Balkhash ,
Karakum and Kyzylkum such as in the regions sandy , muddy and gravel , often salt shaker or
plastered on substrates meeting is emphasized .

Ecology and adaptations. This species is classified as a “ halophyte-xerophyte ”. described :
salinity and to drought endurance together manifestation Under climate stress far vegetation period
provision from factors one strong root system : provided in the data roots soil to the profile up to 3—
6 m depending on deepening possibility record is being done .

Reproduction Biology. Introduction under the circumstances held in research of flowering
often late May - June in the middle beginning , oneself fertilization feature and to age related seed
productivity sharp increase shows : average 15.5 g/ bush in the 1st year around , and in the 2—3rd
years average 236 g/ bush and per hectare hundreds kilogram seed potential record done .

Practical importance. Source Halothamnus subaphyllus sheep , goat , camel such as to the
livestock good feed to be , protein amount height such as aspects is emphasized ; also , pastures
reclamation to do and sandy fields in stabilization promising that record is being done .

Protection Status: According to IUCN open global assessment is article within primary page
as not confirmed; practical wide range with area and introduction for promising fodder bush as seen
, but local in landscapes pasture pressure and salinity dynamics population to the structure impact to
do possible .

Research spaces. Central Asia various ecotypes (sandy vs. brackish vs. gypsum ) soils
phenology , pollination and of seed dormancy strategies systematic comparison enough not ; also ,
genetic diversity and population structure according to open information limited .

Haloxylon aphyllum

Classification and nomenclature: “ Haloxylon aphyllum ” problem . Central Asia in floristry
Haloxylon aphyllum or " black™ saxaul " often " as a separate species However , Kew / POWO data
according to Haloxylon aphyllum often Haloxylon ammodendron synonym as is shown [5]. With
this together , some modern authors this merge " complete " clear "not" and additional research also
emphasizes the need .

Practical in the article simplicity For this we use “ Haloxylon” aphyllum " pasture and forest -
reclamation in practice used as an indicator type analysis we do , but taxonomic In terms of
Haloxylon ammodendron complex within visibility probability high that it is open record we will .

Morphology. “Black saxaul "tree-like™ bush , bark dark gray , body thick and strong branched ;
by seed growth , reaching 4-6 m at 5-6 years of age such as descriptions China from the flora taken
in the description Haloxylon in the group up to 1-9 m height , body diameter , branching and of
leaves extremely contraction (short , conical) leaves) diagnostic characters is shown [8].

Anatomy and photosynthesis. Desert to the conditions adaptations in the center of the ™
leaves" decrease and assimilation function green to the branches " migration " stands for : BioWeb
of Conferences article black saxaul C4 photosynthesis type affiliation It is emphasized [8] that C4
from water use efficiency high that with Rudov and co-authors on the list and Haloxylon
ammodendron C4 salsoloid as an anatomical type shown [6].

Distribution: According to Kew /POWO Haloxylon ammodendron natural spread Iran ,
Afghanistan, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan, Mongolia and China
one row territories cover "Haloxylonaphyllum™ complex inside Central Asia deserts with related
without wide to the language is obtained [5].

Ecology: ecosystem forming type. Black saxaul natural to live places as sandy of the hills low
places , old river bald , bald and bald soils , earth under waters relatively close to be in the areas
encounter possible . Shamsutdinov ZS 2016 and others on the side ecological in research
Karnabcho' | in the desert black saxaul's " phytogenic"” within the "area” light , air and soil humidity
, temperature , humus and salts of the regime noticeable change showed [9]. this situation
Haloxylon geobotanical in terms of edificator role strengthens .
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Reproduction biology. Black saxaul vegetation end of March April at the beginning beginning,
flowering generative branches development with together Duration , flowering 10-20 days around
continue It takes 2—4 years to reach maturity and fruiting . entrance such as evidence introduction in
their experiences record done .

Practical importance of the pasture protection doer ecstasy as black saxaul when planted , the
neighbor natural up to 100 m in pastures in the distance fodder 20-30% increase in productivity ,
export inside and small herbs yield 2-3 times increase shown . With this together, Haloxylon
plantations far within the period soil properties improve , biological soil shell to the formation help
to give such as the results are also desert forest reclamation in experience record done .

Protection status. Primary IUCN page with directly confirmation this at work technician
restrictions because of done did not exceed . Available secondary The species is " missing " in
resources to leave as a " low risk " species display occurs , but scientific affairs some in the regions
population renewal , fertilization and anthropogenic pressure issues sharp problem as record [4].

Ceratoides ewersmanniana

In naming The main issue. “ Ceratoides ewersmanniana ” term classic floristic in literature
meeting possible , but based on Kew/POWO Ceratoides eversmanniana name other taxonomic
views within synonymized situation as to the language is taken ; that with together , " alternative™ in
taxonomy Krascheninnikovia eversmanniana name acceptance done There are cases . The most
important modern conclusion that is Heklau and Roeser morphological , morphometric and ITS-
based phylogenetic analyses as a result Krascheninnikovia within previously as a separate species
illustrated many “ Eurasia "types" one wide species Krascheninnikovia ceratoides inside strong
variability as to see offer [11]. This list includes Krascheninnikovia eversmanniana there is also
Hence, “ Ceratoides ewersmanniana in use scientific in the text two parallel display approach the
most right method.

Morphology and diagnostics. Heklau and Roser at work this group in representatives in
particular star-shaped feathers important morphological sign as This symbol is highlighted .
Krascheninnikovia Axyris and Ceratocarpus with close who puts phylogenetic results with harmony

Photosynthesis type (C3). Krascheninnikovia ( Ceratoides ) group desert steppe under the
circumstances live , their photosynthesis way be C3 will be displayed for example , wood anatomy
and ecological adaptations analysis done the source says " Krascheninnikovia (C3-photosynthesis
type)". record occurs ) [12]. This aspect him/her Halothamnus and Haloxylon such as many C4
Salsoloideae from representatives functional in terms of differentiates .

Distribution: China and Central To Asia relevant genomic in research Krascheninnikovia
ewersmanniana about information given , regional spread and phylogenetic place discussion In
addition, " cold winter desert" plants according to international in the manuals Eurotia / Ceratoides
ewersmanniana selection and introduction in terms of promising fodder bush as to the language is
taken .

Ecology and adaptations . This group representatives cold winter desert and half desert in the
zones , wind erosion strong was open in the fields lives dry one seed of fruit hairy bracteoles wind
with to spread assistance possibility phylogeographic in analyses discussion will be done .

Reproduction biology. Wide- ranging , windy with to spread adapted diasporas interpopulation
gene flow impact to be able possible , but at the " ewersmanniana "level as a separate species
reproductive insulation signs strict indicating evidence enough not being that's it taxonomic revision
from logic come comes out .

Practical importance. Toderich and co-authors in the materials Eurotia / Ceratoides
ewersmanniana pasture degradation restoration , salted and dry from the fields effective use point
from the point of view as a promising species [16] This type of group "Phyto-ameliorative" role at
the level with other types with separated stands .

Protection status and research The largest taxonomic “gap” of the border itself: practical
botany for Common name (Ceratoides ewersmanniana) with modern phylogenetic classification
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(Krascheninnikovia ceratoides sl) between coordinated , regional flora and genetic markers based
on consensus is still required .

Kochia prostrata (Bassia prostrata )

Classification and nomenclature. Kew/POWO global “taxonomic” "base" Kochia prostrata
often synonym as seen and accepted Made up name Bassia prostrata that displayed . Distributed
regions and Central and Eastern Europe , Mediterranean Sea from the regions Western and North To
China stretching record The Bassia—Kochia complex again classifications , in general , molecular
phylogeny and morphological again seeing performances with related is , Bassia and Camphoraceae
in the group plants in taxonomy some types wrong grouped to be possible , therefore for
phylogenetic (genetic) research this problem determination and to correct focused.

Morphology . Bassia prostrata many annual half bush as Height , type of branching , leaves
linear and lanceolate to be , to be hairy level such as characters within the species , as well as
geographically populations also variable according to to be shows .

Anatomy and photosynthesis . Bassia prostrata is a C4 photosynthetic species . one how
many independent in directions First , Rudov and co-authors Bassia prostrata on the list cochlear
typical leaf anatomy and NADP-ME subtype with given [6]. Secondly , the leaf micromorphology
and ecological anatomy according to C4 cochineal in analyses anatomy subtypes one as “ Bassia
prostrata type” Third , the transcriptome Analysis of the C4 cycle in Bassia prostrata main genes
high expression and NADP-ME type shows.

Distribution and ecology . Species temperature in Kew/POWO data in biomes wide with area
half bush as is displayed. Central Asia — Kazakhstan steppes and half desert in its regions it is often
to drought resistant fodder element as to the language is taken.

Reproduction biology. This kind of reproductive strategies (seed 's fertility , age of sprouts to
stress endurance ) pasture in recovery important [15]. nutrition value and chemical of the content
soil-climate to the conditions connection according to research existence his/her agroecological
management for importance shows .

Practical importance. “Forage , xerophyte as "bush" Bassia prostrata pastures improve and
degraded rangelands " shrub " in restoration harvest doer "plant " structure creation , fodder base
expansion , arid in the regions winter pasture resource strengthen for This direction is used .
according to special agronomic ecological research there is .

Protection status and research spaces. It is a species with a wide range . from a global "
threat" for according to, local at the level pasture pressure , invasiveness risk and selection of
genetic material (seed population) compatibility issues current .

Comparator analysis

The following in the table four types of “identity for comfortable character + ecological "role"
principle according to The table is compared interpretation in doing this in mind catch need:
Ceratoides ewersmanniana name some in classifications Krascheninnikovia ceratoides sl within
synonymization possible; that because this in line some sign and the areal description
ewersmanniana with the concept given.

Table 2
Halothamnus subaphyllus, Haloxylon aphyllum, Ceratoides ewersmanniana and

Kochia prostrata types bioecological features
Halothamnus

Indicator Haloxylon aphyllum Ceratoides ewersmanniana Kochia prostrate
subphyllus
. "H. aphyllum " is often H. Broad synonymization Kochla-prostrata
Current Reception done ; synonym ; acceptance
. ammodendron synonym as approach available . .
taxonomic status type. T . The given name is
given; disputed (K.ceratoides sl).

Bassia prostrata .

Vital form  |Half bush / shrub .| Tree-like bush / low tree Bush/ half bUSh.; hairy Many annual half bush
structures with .

Photosynthesis | C4 (salsoloid ; | C4 (salsoloid ; NADP-ME) c3 C4 (cochleoid ; NADP-
type NADP-ME). complex . ' ME).
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Indicator

Halothamnus
subphyllus

Haloxylon aphyllum

Ceratoides ewersmanniana

Kochia prostrate

Home ecotop

Sandy , muddy ,
saline , gypsum

Sand hill depressions , old
barren , barren land ; land
under water close to be

Cold winter desert , semi-
desert desert , semi-desert
arid steppe landscape ; wind

Steppe — half desert
grasslands ; arid

Root strategy

substrates . . conditions .
possible . spread .
. . Dry white to the
. Dry white to the conditions 2 . i
Upto3-6m Up to 14-16 m deepening suitable root - leaf (hairy) conditions suitable ; C4

deepening possible.

record " reached " the water
"going " strategy .

complex ; although C3 water
to stress adapts .

cochlear anatomy with
from water use effect
high .

Ecological
importance

Fodder ; salted
pastures

reclamation .

Edificator ; soil —
microclimate change , sand
reinforcement .

Pasture restoration resource ;
taxonomic consensus

necessary .

Pastures restore "
pasture " fodder "o' wire
", bait quality .

Analysis results Halothamnus subaphyllus, Haloxylon aphyllum , Ceratoides ewersmanniana
and Kochia prostrata (Bassia prostrata) species Amaranthaceae sl within not only taxonomic,
perhaps ecologically functional also separate scientific importance has that it is showed . This types
desert and half desert in ecosystems drought, salinity and of the substrate inconvenient
physicochemical to the characteristics adapted stable vital strategies manifestation Especially in C4
photosynthesis of species high from water use effectiveness, Haloxylon of edification role, Bassia
prostrata of pasture in recovery importance and Ceratoides ewersmanniana of phytomeliorative
potential their practical value increases. With this together, some in taxa nomenclature and
phylogenetic of uncertainties be careful remaining this groups according to integrative taxonomic,
molecular-genetic and bioecological research further deepening the necessity shows.
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