Modern Phytomorphology 4: 223-227,2013

YAK 581.8

AHATOMHUYECKOE HCCAEAOBAHUE BETETATUBHbBIX OPTAHOB
PEAKOTO U OHAEMHWYHOTI'O BUAA FERULA ILIENSIS KRASN. EX KOROV.

Avryab B. AXMETOBA *, HAIITATT M. MYXUTAUHOB, AAUBEK BIABIPBIC

Annporanus. B crarpe mpeacTaBAeHa aHATOMHYECKAs XapaKTePUCTHKA HAA3EMHBIX BETeTaTHBHBIX OPTaHOB PEAKOTO U
aHAeMIyHOTO BHAA Ferula iliensis, nCcCAGAOBAHHOIO B TpeX PasAMYHBIX LIHOIOMYASIIUAX. B pesyAbrare mccAepOBaHIS,
B cTebAe 0cO0ell U3 LieHOMOIYASIMK N23 BBIBACHO CHABHOE Pas3BHTHE MEXAHMYECKON M ACCHMHASIMOHHON TKAaHeH,
PACIIOAATAIONIMXCS YePEAYIOLUIMUCS YIACTKAMU IO Iepuepur CTeOAsS HEIOCPEACTBEHHO mop amupepMoir. Ocobu
E. iliensis u3 nenonommyasiiu N°2 MMeIoT G0Aee BBITSHY ThIe KASTKH ITAAUCAAHOM [IAPEHXMMbI, PACIIOAOKEHHO B HECKOABKO
CAO€B, H COOTBETCTBEHHO, HAHOOAC€E YTOALEHHbIE AMCTOBbIE IAACTHHKH.
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BBeapenne

B 6oraroii u pasHoOOpasHOl  aope
Cpeaneit Asnn u Kasaxcrana cpeau o61mupHoro
ceMericTBa Apiaceae, 3aMeTHOE MECTO 3aHMMAeT
poa Ferula L. Ha AQaHHO# TeppUTOpHHU OTMEUeH
BBICOKMM 3HAEMM3M CPeAH IIPeACTaBUTeAer
atoro poaa (60aee 40 BUAOB), CO 3HAYHTEABHBIM
YHUCAOM Y3KOIHAEMHUYHBIX TAKCOHOB, H3BECTHBIX
AWIIIb IO THIIOBOMY MeCTOHaX0xAeHHI0. Ocobyro
TPEBOT'Y BbI3BIBACT Y3KUM SHACMHK IIPEATOPbDS
AsxyHrapckoro Aaaray (10HbBIH CKAOH TOPBI
Yavken Kaakan, Uyaak) u 3auauiickoro Aaatay
(ceBepHbIit CcKAOH, Hu3KOTOpbs bBoryrsl u
Crorare) — depyaa uamitckas (Ferula iliensis
Krasn. ex Korov.), mmpoxo ucroabsyemas
B Ae4eOHBIX II€ASX MECTHBIM HAaceAeHHEM.
B cumay orpanmuenHoctTm u AuddysHocru
pacmpocTpaHeHHs, a TakKe MAAOYHCACHHOCTH
MOMYAAITAA M MOHOKAPIUYHOCTH PpacTeHHs,
KpaiiHe HeOOXOAUMbI YCHACHHE OXPAHbI 9TOTO
[IEHHOTO BHAQ, A TAaKKe IIPOBEAEHHE paboT
no BBepeHmio ero B KyabTypy (CA®MHA |
[TuMEHOB 2012). B CBA3H ¢ 3THM BO3HMKAQA
HEOOXOAMMOCTD  TIJATEABHOTO  H3yYeHMS
AHATOMO-MOPQOAOTHYECKHX  XapPAKTEPHCTHK
AQHHOTO BHAQ PACTEHHs, OCOOH KOTOPOIoO
00pasyloT pasAWMYHBIE  II€HONONYASILIUM, C
LIEABI0 TIOAHOTO IIOHMMaHHUS OCOOEHHOCTeN
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€ro PasBUTHA B YCAOBHSX €CTECTBEHHOIO
MecTOoOOUTaHUSL.

MarepunaAsbl 1 METOABI HCCACAOBAHHIH

B xopae okcmeaunmu  6biaa  HabipeHa
nomyasinus F. iliensis B ropax Boapme Boryrst
(Bocrounas wactp 3amamiickoro Aaaray) u
HCCACAOBAHBI TPH LieHomomyasnuu. Fzydenue
[JEHOTUYECKON  IONYASI[UM  IIPOBOAHMAOCH
TpaAMLIMOHHBIMU MeTopamu  (YPAHOB 1973;
ToayseB 1 Moa4aHOB 1978; PABOTHOB
1978; 3AVroAbHOBA 1982). Bospacrhas
CTPYKTYpa ILIeHOIOMYASILIUA OLIEHUBAAACh II0
T.A.PapoTHOBY (1978) nA.A. YPAHOBY (1973).

C LIEABIO AAABHEHNIIero Mop¢o-
AQHATOMHMYECKOTO  HCCAEAOBAHHSI  PACTEHHs
F. iliensis OpiAm 3arokeHl B repbapmit. B
Aa60paT0prIX YCAOBI/IHX paCTPITeAbeIﬁ
MaTepHaA C [JeAbI0 COXPaHEeHHs IIPHKU3HEHHOTO
cocTostHUS ObIA 3adpuKcHpoBaH. [Ipu u3ydeHun
AHATOMUYECKON CTPYKTYpbl PACTeHHIl OBIAM
UCIIOAB30BAHbl  OOIENPUHSATBIE  METOAUKH
M.H. ITrosunoit (1960), A.W. [TEPMAKOBA
(1988), PII. Bapbikuno# u dp. (2004).
B pesyabraTe HCCACAOBAaHHS OBIAML  AQHBI
OITMCAaHMA BHyTPeHHeI'O CTPOCHI/ISI HaA3E€MHbBIX
BereTaTMBHBIX OpraHoB (crebeab W AMCT)
HCCAEAYeMOTO BHMAA  PACTeHHs, a TaKxke
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crebas  Ferula
iliensis n3 nemomomyasmit Nel (A), Ne2 (B) u Ne3 (B):
O — IAPeHXUMA; NP.JI — [POBOASIIMIA IY4OK; CKA —

Puc. 1. Amnarommyeckoe CTpOeHHe

CKAEPEHXIMA; TP — TPHXOMBDI; 3 — SIHAEPMA.
Fig. 1. Anatomical structure of the stem in Ferula
iliensis from cenopopulations Nr.1 (A), Nr.2 (B) and
Nr3 (B): m - parenchyma; mp.n — vascular bundle;
cka - sclerenchyma ;Tp — trichomes; a — epidermis.

IPEeACTABAEHA CPaBHUTEABHASI XapaKTEpPHUCTHKA
pacTeHus TpexX pa3AUYHbBIX II€HOMOITYASLIUM.

Ilepsas yenononysayus 3aHuMara AOKOUHY
IUPOKOro  ymeabsa. Peabed mpeacTaBasia
coboil  cAabOHAKAOHHYIO paBHHHY. IlouBa
—  CBETAO-KAIITAaHOBas, cAabo mebHMCTAL.
VYBaaxxHenne armocdepHoe. PacrureAbHbIi
[IOKPOB  IPEACTABAEH  COASIHKOBO-epyAO-
MTOABIHHOM acconuanyen. IIpoexTnBHOE
nokpsiTue 60-65%. I'AaBHBIMH KOMITOHEHTaMH
saasauch F iliensis, Salsola orientalis S.G.Gmel.,
Kochia prostrata (L.) Schrad., Camphorosma
lessingii Litv., Krascheninnikovia ceratoides (L.)
Gueldenst. i ap.

Bmopas  yenononysayus  3aHHMAAQ
camyio 6Goabmryro maomapb. ITocepeaune ee
IPOPE3aA0 CyXOe PYCAO Pydbsl C BeCEHHUM
BOAOTOKOM. Peabedp —  craboHAaKAOHHAS
paBuuHa. ITouBa — caabo-KamTaHOBas, cAab60
meOHNUCTas. YBAQXKHEHHE IIPEHMyLIeCTBEHHO

armocepHoe. PacrureabHbIit IIOKPOB
HpEACTaBACH KyCTapHUKOBO-{epyA0BO-
TIOABIHHOM  acconumanueit.  IIpoexTuBHOeE

noxpsite 65-75%. ITpeobaaparomumMe BUAAMEI
6v1au Kochia prostrata, Artemisia sublessingiana
Krasch. ex Poljak., Krascheninnikovia ceratoides,
Stipa sp. u Ap.

Tpemvs yenononysayus 6biaa OOGHApYKeHA
Ha IIAQTOOOPA3HOM BO3BBIIIEHHOCTH. Peabed
IPEACTABASIA coboit CAQOOHAKAOHHYIO
paBuuHy. IlouBa cBeTAO-KamITaHOBas, CAa60
mebHUCTasl.  YBAQXKHEHHME  MCKAIOUYHUTEABHO
armocepHoe. PacrureabHbIT IIOKPOB
IIPEACTABAEH COASIHKOBO-(EPYAOBO-IIOABIHHOM
acconuanueit. [TpoexrusHOe moxpoitie 55-60%.
HpeoGAaAa}omnMn BUAAMU  OblAU  Artemisia
sublessingiana, Stipa sp., Nanophyton erinaceum
(Pall.) Bunge, Ceratocarpus utriculosus Bluket ex
Krylov, F. iliensis u Ap.

Pe3yAbTaThI M HX 00Cy>KACHHE

Anamomuueckoe cmpoenue cmebas

Cuapyxu crebear F.  iliensis 1moxpsIr
3MHUAEPMOIT, KOTOPAsI IMEeT TUIIMYHOE AAS 9TOM
TKAHH CTPOEHHE. DIMUACPMA COCTOUT M3 OAHOTO
PSAQ KAETOK, TabAMTHATON (OPMBI, MAOTHO
IIPHATAIONINX APYT K APYTY, 6€3 MeXXKACTHHKOB.
Hapy>xHble CTEHKM OIHAEPMAABHBIX KAETOK
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Ta6a. 1. Mopdomerprueckue mokasareau crebast Ferula iliensis.
Table 1. Morphometric results for Ferula iliensis stem.

Toamuna Toamuna ToamyHa MexaHHYeCKOH  AMaMeTp IPOBOASIIUX

NO rieHOmOITyASITH

SMUAEPMBbL, MKM XAOPEHXMMBI, MKM  TKaHH, MKM ITyYKOB, MKM
1 10,25+1,28 85,65+3,21 47,15£3,33 64,25£3,45
2 11,43+1,75 73,82£3,52 42,8242,94 58,34+3,36

11,25+1,63 91,81+4,92 51,84+2,36 57,5542,58
HUMEIOT Herycroe OITylleHHe M3 IPOCTBIX BHITSHYTa B TaHT@HTAABHOM HANlPaBACHHMHU: HX
KPOIOIIMX BOAOCKOB. B crebae F. iliensis IMpHHA 3HAYUTEABHO IIPEBOCXOAUT BBICOTY.
HEIOCPEACTBEHHO TI0A  JMHAEPMOM  OYeHb AMCTOBas TAACTHHKA 3allOAHEHa KAeTKaMH
XOpOIIO pa3BUTa MeXaHMYeckas TKaHb — IIAAMCAAHOTO Me30(HAAA — OCHOBHOM TKAaHBIO
KOAAGHXHMA, PACIIOAATAIOMASCS OTAGABHBIMH  AMCTa C MHOTOYHCAEHHBIMH XAOPOIIAACTaMH.
yJacTKamu, depeaylomumucs ¢ Kaetkamu Aas F iliensis XapakrepHa H30MaAMCapHas
ACCUMMASIIIMOHHON TKAaHM — XAOPEHXMMBL ~CTPYKTypa AMCTa. B maAmcapHO# mapeHxmMe

B cBasu C pasBUTHEM XAOPEHXHMBI, HOoberu
F. iliensis HapsiAy ¢ AUCTBSIMU MOT'YT BBIIOAHSAT
$oTOCHHTE3UPYIONIYIO QYHKITHIO.

ITo mepudepru cTeOASL, B TOALLE TAPEHXUMBI,
IIPaBUABHBIMHU pAAaMH pacroaararoTcs
KOAAATepaAbHbIE OTKPBIThIE TPOBOASIIIE Ty YKH,
6oAee KpyIIHbIE ITYYKU YePEAYIOTCS C MEAKHUMH.
Bca cucrema mnpoBOAAIMIMX ITy4KOB HMMeeT
CKAEPeHXHMHYI0 00KAapKy. OcobeHHO ueTkO
CKAEPEHXMMa BbIpaXKeHAa HeroCPEeACTBEeHHO
Hap TPOBOASHIMMU ITydKaMH, CO CTOPOHBI
dA0oMBI  00pasyst CBOEOOpPA3HYIO IIATIKY K3
TOACTOCTEHHBIX KAETOK C Y3KOH ITOAOCTDIO.
IIpoBopsiye MyYKH KPYTIHbIE, COCYABI KCHAEMBI
oueHb 4eTKO BbipakeHsl (Puc. 1).

ITo pesyAbTaTaM HCCAGAOBAHUS
BBISIBAGHO, 4UTO TOANMHA ACCHUMHASIMOHHOM
M MEeXaHMYeCKOH TKAHH CTeOASl Yy pacTeHHit
IIeHOTIOMyASIIMY  N°2  3HAYUTEABHO YCTymaeT
AHAAOTHYHBIM MOKA3aTEASM Y PACTEHUM APYTHX
nexonomyasiiuit. COOTBETCTBEHHO IO 00Imeit
TOAIIMHE CTebeAb AAHHBIX OCOOell ycTymaer
pasmepam  cTebAeit 0cobeil AByX ApPYIHX
nccaesyembix tenomnomyadnuit (Taba. 1).

Anamomuuecxoe AUCMOBOi
naacmunku

AncroBas maactunka pacrenuit F iliensis
MOKPbITA 3IHAEPMUCOM C MHOTOYHCAEHHBIMH
KPOIOIIMMH ~ BOAOCKAMH,  HOKPbIBAIOIIIMH
AWCTOBYIO IIAQCTHMHKY C O0eHMX CTOpOH.
OcHoBHas Macca SNMAEPMAABHBIX KAETOK
AVCTOBOM IIAQCTHHKU PACIIOAOKEHA IIAOTHO U

cmpoexue

KAETKHU MMEIOT CTOAGYATyI0 pOPMY C AAMHHBIMU
OCAMH, OPHEHTHPOBAHHBIMU II0A HPSAMBIM
YTAOM, KaK K BePXHeMY, TaKk U K HIDKHEeMY
AIHMAEPMUCY.

Mesopuar  AuCTa  TyCcTO  IpPOHM3AH
MHOTOYMCAEHHBIMH TIPOBOAAIUMHU  ITyIKaAMH,
HEIOCPEACTBEHHO CBA3aHHBIMHU C IPOBOAAIIEN
CHCTEMOM crebAsL. Camprit KPYITHBIA
NPOBOAAIMI Ty4oK (ILleHTpaAbHAs >KHAKA)
TSIHETCS BAOAb IIeHTPAABHON OCU AMCTA, M, BMECTe
C IPHAETAIOIMMU OCHOBHOM M MEXaHUYeCKOM
TKaHAMH, BBICTYyIIaeT Hap €ro  HIDKHeHR
[IOBEPXHOCTBIO B BHAe TpeOms. IIpoBoasimue
IIYYKH COAepsKaT KcuaeMmy u ¢aoamy. Kemaema
OpHEHTHUPOBaHA K aAAKCUAABHOM IIOBEPXHOCTH
AMCTa, a $r0aMa — K abakcuaabhoit (Puc. 2).

IIpu U3yIeHUH MOp$OMETPUIECKUX
IoKa3aTeAei BHYTPeHHeMH CTPYKTYPbI
AuCTOBBIX MAACTHHOK F. iliensis Tpex pasAuaHbIX
LIeHOIIOMYASIIUI OBIAO BBIIBAGHO, YTO CPeAHMe
MIOKA3aTeAW TOAIMHBI KAETOK BEPXHEro M
HIDKHErO 3MHMAEPMHUCA y BCEX HMCCAAOBAHHBIX
pacTeHuit 0000 He OTAMYAIOTCS MEXAY COOOIL
KaeTxu anmpepMuca BepxHei 1 HIDKHEH CTOPOH
9NMAEPMHUCA UMEIOT MPAKTHIECKH OAMHAKOBYIO
TOAIIIMIHY.

OAHAaKO MOXXHO OTMETHTB, YTO MOAOABIE
reHepaTHUBHBIE OCOOU IeHOMOIyAsruu N°2
HIMeIOT Hau0oAee YTOAIIEHHYIO AMCTOBYIO
IAACTUHKY, U COOTBETCTBEHHO 0OA€e TOACTbIE
CAOM TIAAMCAAHON IAPEHXHMBL Y AQHHBIX
ocobell HabAIOAAeTCS MaKCHUMAAbHBIE TOAIMHA
AMCTOBOM TIAAQCTMHKHM U KOAMYECTBO CAOEB
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Puc. 2. Amatomuueckoe CTpoeHue AMCTOBOW TMAACTHUHKU

Ferula iliensis us nenonomyasmmit Nel (A), Ne2 (B) u N3
(B): B.2 — BepXHHit STIMAPMHUC; H.3 — HIKHUI SIHAEPMUC;
mM}p - IAAMCAAHBIN Mesocpwu\; np.1 — TPOBOAAIIUI
IY4OK; CKA — CKAEPEHXHMa; TP — TPHXOMBL.

Fig. 2. Anatomical structure of the leaf blade in
Ferula iliensis from cenopopulations Nr.1 (A), Nr.2
(B) and Nr.3 (B): B.3 — upper epidermis, n.3 — lower
epidermis; m.m$ — mesophile; mp.x — vascular bundle;
cka - sclerenchyma; Tp — trichomes.

KAETOK Me30HAQ B Heil. AMaMeTp IPOBOASIIHX
Iy4KOB  TAKKe  HECKOABKO  IIPEBbIIIAeT
COOTBETCTBYIOIIMI ITOKA3aT€Ab y PACTEHMI M3
perononyasiun Ne1. MoAopble reHepaTUBHbIE
ocobu F. iliensis u3 nenomomnyasinum No1 umeror
TOHKYI0 AWCTOBYIO IIAQCTHHKY, pasMepsl
KOTOPO¥, O4€BUAHO 3aBUCAT OT MECTA K yCAOBHI
npouspacranus pacrenuii (Ta6a. 2).

BriBoabI

Taxum obpazom, Ha OCHOBaHUH
IPOBEAEHHBIX HccAepoBaHuM F iliensis PasHbIX
BO3PACTHBIX COCTOSIHHUI, B3SITBIX U3 Pa3HBIX
LICHOIONYASIIMA M AHAAM3d  PE3yAbTATOB
HOAYYEHHBIX ~MOPPOMETPUYECKUX  AAHHBIX,
MOYKHO CAEAQTD CAEAYIOIIIVIE BHIBOABL:

1. Crebaun pacrenuit F. iliensis pasubpix
BO3PACTHBIX ~ COCTOSIHHI, IIPOH3PACTAIONIUX
B pasAMyHbIX HeHomomyasmusx (Nel, 2 u 3)
UMEIOT CXOAHYIO aHATOMHYECKYIO CTPYKTYDY,
B HHUX YeTKO BBIPa’KEeHbI BCe TKAHHM: OCHOBHAf,
[IOKPOBHAsI, aCCUMUASIIIMOHHASI, MEeXaHUYeCKast
U IIPOBOASIIIASL.

2. B crebAe MOAOABIX Te€HEpPATHBHbIX
ocobell M3 UeHOHmOmyAsud N3  BBLSIBAEHO
CHABHOE pasBuTHe MEXaHUI€eCKOM u
ACCUMHASIIMOHHOM TKAHH, PaCIIOAAraloIfiXCs
YepeAyIOLUMHCS YYaCTKAMH IO Iepudepuu
CTeOASI HEIIOCPEACTBEHHO ITOA SIIUAECPMOIL.

3. CpaBHenue AHATOMHYECKOTO
CTPOEHHsSI AHCTOBBIX IIAACTUHOK paCTeHHUI
F. iliensis pasAMdHBIX BO3PACTHBIX COCTOSHHUIL
U3 pasHbIX LEHOMOMYASIIUH IIOKA3aA0 KX
0OABIIOE  CXOACTBO. AASL BCeX pacTeHHUi
XapaKTepPHBl AOP3HBEHTPAABHOCTb AHMCTOBOM
[AACTHHKA ¥ MHOTOCAOMHOCTD IAAHCAAHOTO
mezopmara. OcHOBHAsE Macca  KPOIOIIMX
BOAOCKOB, OOpa3yIOIMX OIIyLIEHHE AKCTbEB,
pacroaaraeTcsi Ha HIDKHEHl CTOpOHE AHCTOBBIX
IAACTHHOK, YTO CBSI3aHO C YCAOBHSMH MeCTa
IPOU3PACTAHMs PACTEHHH.

4. Monaoable  TeHepaTHBHBIE  0OcCObU
neHomomyasuud  N°2  uMmeror — Hamboaee
YTOALIIEHHYIO ~ AHCTOBYIO  IIAACTHHKY, U
COOTBETCTBEHHO 00A€e BBITSHYTbIE KAETKH
MAAMCAAHON IapPEHXHMBI, PACIOAOKEHHON B
HECKOABKO CAOEB.
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Ta6a. 2. Mopdomerprdeckie moxasareAn AUCToBow naacTunku Ferula iliensis.

Table 2. Morphometric results for Ferula iliensis leaf blade.

e Toamuna Toamuna snupepmuca, Toamuna Toamuua Awnamerp
) AMCTOBOM MKM MaAMCaAHOTO CKAEPEHXHMbI, IIPOBOASIIIX
LIeHOIOIIYASILIN
TAQCTHHKY, MKM  BepxHuit HYDKHUIL Me30(HAAL, MKM ~ MKM IyYKOB, MKM
1 196,95£3,87 11,54+2,42  12,56+2,36 78,23%5,63 73,81+4,35 45,93+3,82
216,94+5,24 12,15+2,33 13,43+3,39 88,46+3,74 74,57+5,04 68,6514,52
200,13+5,82 12,66+1,67 12,1142,48 83,56+5,98 82,76£6,63  63,74%4,95
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ANATOMICAL RESEARCH OF VEGETATIVE ORGANS OF THE FERULA ILIENSIS KRASN. EXKOROV,,
THE RARE AND ENDEMIC SPECIES

AYGUL AKHMETOVA ¥, NASHTAY MUKHITDINOV, ALIBEK YDYRYS

Abstract. There are represented the results of analysis of anatomical characteristics of overground vegetative organs of
a rare and endemic species of Ferula iliensis which was investigated in three separated cenopopulations. As a result of
research, high development of the mechanical and assimilatory tissues which are located in peripheral layers of the stem
just under the epidermis for the individuals from a cenopopulation Nr.3 was revealed. Moreover, the individuals from a
cenopopulation Nr.2 have more extended cells of the palisade parenchyma located in several layers, and respectively, the
most thick leaf blades.

Key words: Ferula iliensis, endemic, cenopopulation, stem, leaf, anatomy
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