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I I OT'AHE30BA

INPOBJIEMA KATET'OPUU «PO1» B
COBPEMEHHOWM CUCTEMATHUKE B
CBETE YHUBEPCAJIbHBIX IIOHATHI
«I[IPEPBIBHOCTbD — HEIIPEPBIBHOCTDb»

Cunraercs, 4TO KJIAAUCTHYECKH HHTEPIIPETH-
pOBaHHBIE JaHHbIE MOJEKYISIPHO-TECHETUIECKOTO
METOZ[a CHCTEMAaTHKH O0ECTIEYMBAIOT HANOOJBIITYIO
JOCTOBEPHOCTb POACTBEHHBIX CBSA3€H TaKCOHOB.
TonkoBaHue NaHHBIX C OpUEHTALMEd Ha MOHO(H-
JIMIO HE BCETNa JaeT aJcKBaTHbIA 0TBET. EcTecTBeH-
HBIA 0TOOP, KaK Ba)kKHasl COCTABIISIOIIAS HBOJIIOLIU-
OHHOTO TIpolecca, JeCTBYeT Ha ypoBHE (peHOTHIA,
KOPPEJIATUBHO CBS3aHHOTO ¢ TeHOTHITOM. DeHoTur,
a HE TeHOTUI SIBJISIETCS OOBEKTOM 3BOJIOLMM M,
COOTBETCTBEHHO, CHCTEMaTHKH, a He HA00O0POT.

Ha npumepe ponctsa Colchicum, Merendera, Bul-
bocodium, Androcymbium cnenano cpaBHeHHE TAHHBIX
(eHOTHIIA C JAHHBIMH MOJEKYISPHO-TEHETHYECKOTrO
merora. [lo maHHBIM TOCTIEHETO WX OOBETWHSIOT B
emuHbl pon Colchicum s. 1. 'Y pernpe3eHTa0eIIBHOTO
Yucia BUIOB 4 TAKCOHOB CIENaH aHajin3 Mop(hoIoro-
AHATOMHMYECKUX TIPU3HAKOB BETCTAaTHBHOMN 1 TeHEpaTHB-
HOH cep, 0coOOeHHOCTEH KapHOJIOTUH, TIONUILION TN,
reorpacdum, skonoruu. B pesynsrare BbISBICHBI MpH-
3HaKH, JEMOHCTPHPYIOIINE HENPEPHIBHOCTD IBONIOIH-
OHHOTO TpOLEcCca MPU MUIPALUH TIPEIKOBOM (OPMBI
— BUJIOB Androcymbium — W3 1010-3aI1a/IHON 1 FOXKHOU
Adpuku Ha ceBep, B CpemmzeMHOMOphe. B manbreit-
LIEM TPOHCXOJIHIIA IIEPECTPOIiKa FreHepaTHBHOM 1 Bere-
TaTUBHOM chep, IMBEpreHIys ¢ 00pa3oBaHUEM TPYIIIT
C HOBBIM Ha0OpOM (PEHOTHUIMYECKMX MPHU3HAKOB. 3Ha-
YUMOCTb 3THX W3MEHEHHH MOJKHO OLIGHHTBH KakK IIpe-
PBIBHOCTB DBOJIFOLIMOHHBIX MpeoOpazoBaHuii ¢ Gopmu-
POBaHHEM CpeIU3eMHOMOPCKUX TakcoHOB Colchicum,
Merendera, Bulbocodium. Tlocnenuue 001anaroT 001b-
LIel MOTEHIUEN aJaNTaluyi B YCIOBUAX HOBOIO PErU-
OHa. DTO TI03BOJISIET MPEJICTABUTH IBOIFOIOHHOE Pa3-
BUTHE TPYMIBI KaK B3aHMMOJOINOIHEHUE MPEPHIBHOCTH
W HEMpPEePBIBHOCTH, CIIEZIOBATEbHO HE MPOTHBOPEUUT
COXPaHEHHIO 3 CPEeIM3EMHOMOPCKUX TaKCOHOB B paHTe
CaMOCTOSITENBHBIX POIOB, SBOJIFOUPOBABILMX OT OOLIe-
ro aHiecropa — pona Androcymbium.

Knaccugpuxayus, monexynsapro—eenemuueckuil me-
moo, monogpunus, xkamezopus «pooy, Colchicum,
Merendera, Bulbocodium, Androcymbium.

Oquubtqnju 9. L. dwuwdwlwlhg Yup-
qupwuniejwt “gtin” hwulwgnipjw fuunhpp
“punhwwnynyeynit” b “wupunhwwnynypyniu’”
hwdpunhwunip qunwihwpubph nyup ubkppn:
Gupwnnpynd £, np nwpunundhwih dniyneywnp-
gbubwnhywlywu dbpnnwpwuniejwu Yjwnhu-
wnhynpbu dEluwpwuwd nyjwjubnt wwwhn-
ynw GU tnwpunuubiph wggwygwlwu Ywwbph
wnwybiwgnyu hnwwihnyeniup: Pwjg dnundh-
(hjwh Yypw Yunpnuwgwd indjwiubph veluwpw-
untdp dhown sk, np nwjpu £ wnbyjwn ywnwu-
fuwt: Puwywu punpnipyniup, npwtiu EYnpnt-
ghnu gnpdpuewgh Yuwplnp pwnwnphs, gnp-
onudtdtunnphwh dwywpnwyny, npphwpwpbipw-
Ywunpbu Yuwwywd E gbuninhwh hbwn: SGunwnp-
wp, ns _E qbunnhwp, EYynynighwih b, hwdw-
wwwwufuwuwpwpn, Jwpgwpwunigjwu op-
jGyn £, b ny pE hwlwnwyp: Colchicum,
Merendera, Bulbocodium W Androcymbium
wqqwyhg wnmwpunuutinh ophuwyny Ywwnwnyby
E $Gunnhwyh ndjuijutph hwdbdwwnieniup
dnyniywp-qgEubinpluywu dbennh nyjwut-
ph htw: Cuwn dtpohuh wngjuiubph hwdw-
dwju  upwug Jhwynpnud Gu Jby Colchi-
cum gbtinh Jbg: 4 wwpunuubiph ubplwjwg-
swywu pwuwyh wnbuwlyubph dnuin Yuwnwp-
gy, £t JbGgbunwwnphy L gbubpwwnpy npnpnn-
ubiph dnpdninghwywt, wuwwmndhwlwu, Yw-
npninghwlwu,  wpfuwphwgpwlwu,  Eynpn-
ghwywu wnwuduwhwwnniejniuutiph wuwhg:
Upryntupnud  pwgwhwjingb  Gu - upwuubp,
npnup gnyg LU wnwhu EYnnighnt gnpdpupwgh
wupunhwwndwdnipiniup  uwfuuph 6up' An-
drocymbium gbtinh  wbuwlubph  hwpwy-
wnldnunphg U hwpwywihu Upphlwihg ntiwh
hjnwhu,  Uhgbipypwlwu  dny  dhgpwghwih
dwdwuwy: Npwbu EYynpgnighnu gnpdpupwgh
ownntuwlnieiniu guipwunpy b ybgbunwunpy
ninpwnubiph Yybipwlywgdwynpdwu wprnyniupnid
wbnh t nwbigh) nhyGpgbughw'  Colchicum,
Merendera, Bulbocodium unp Jtunnhwyny
wmwpunuubiph  duwynpdwdp:  dbpohuubpu
wybih  J&d  ubpnd  niubu  hwpdwpgbnt
unp  wwpwdwopowund:  dbipoht  thnthn-
funipyniuutpp Ywpbih £ quwhwwb] npwbu
Eynynighntu  punhwwnydwédnipyniu: Uju  nwp-
unuubiph ophtwyutipny wyn fudph EYynynighwt
wpwnwhwjnyb £ npwbu punhwndwoényeywu W
wupunhwwnywdnipjwt thntujpwgnid, husp ny|
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E wwihu wwhwwub| pninp 3 dhotipypwényjw
twpunuubipp wulwfu gbintiph 2wppnid pun-
qotiiny hptug qupgqwgnidp punhwunip bwfu-
uphhg ' Androcymbium gtinhg:

TTwuwluwpgnd, - dnilGynyuypt-qGuinhywlwt
dtipnnwpwbnyywb, dntunpppyw, “gbn” hwu-
wgnipynitip,  Colchicum, Merendera, Bulboco-
dium, Androcymbium.

Oganezova G. H. The problem of “ge-
nus” category in the modern systematics in
the light of the universal “continuity and
discontinuity”concept. The current idea of the
level of reliability of connection between taxa es-
tablished on the basis cladistically interpreted data
of the molecular-genetic method is exaggerated.
Monophily-oriented interpretation of data does
not always provide an adequate answer. Natural
selection as important component of the evolution
process acts at the level of phenotype correlatively
associated with the genotype. A phenotype, not a
genotype, is an object of evolution and, accord-
ingly, systematics, and not vice versa. On the ex-
ample of the relationship of Colchicum, Merendera,
Bulbocodium, Androcymbium, a comparison of the
phenotype data with the same of molecular-genetic
method was made. According to the latter, they
are combined into a single genus Colchicum s. 1.
An analysis of the morphological and anatomical
features of the vegetative and generative organs,
the characteristics of karyology, polyploidy, geog-
raphy, and ecology was made for a representative
number of species of these taxa. As a result, signs
were revealed that demonstrate the continuity of
the evolutionary process during the migration of
the ancestral form — Androcymbium species — from
southwestern and southern Africa to the north, to
the Mediterranean. This was accompanied by a
restructuring of both the generative and vegeta-
tive spheres and formation of the groups with a
new set of phenotypic characters. The significance
of these changes can be estimated as the discon-
tinuity of evolutionary transformations. In com-
parison with Androcymbium, the Mediterranean
taxa Colchicum, Merendera, Bulbocodium have a
greater potential for adaptation in the new region.
This allows us to present the evolutionary develop-
ment of the group as a complementarity of disconti-
nuity and continuity, which permit to maintain them

in the rank of 3 independent genera that evolved
from a common ancestor — Androcymbium.

Classification, molecular-genetic method, monoph-
ily, “genus” category, Colchicum, Merendera, Bul-
bocodium, Androcymbium.

Knaccudukanus — BakHasi COCTaBIsIOIIas Ha-
YYIHOTO TTo3HaHUsA. be3 Hee MHOTOOOpa3ne 3HaHUH 0
MUpE MPEBPAIIACTCS B XA0THIECKUX HA0OP (PaKToB.
«OTen» ecTecTecTBEHHO-HAYYHOU KilacCH(UKAIMN
K. Jluanei cBoro kHury “@uiocodus OG0TaHUKH’
(1989) HaumHaeT C OMNpeneNeHUus OKPYKAIOIIETO
MHpa, KOTOPBIH I€IUT Ha IEMEHThl U HaTypaJuu U
JaeT UM OOBSICHEHHUS Yepe3 UX CBOWCTBA: «dJIEMEH-
THI TIPOCTHI, HATYypaJIUU CJIOXKHEL... DU3MKa TOBO-
pHUT O KayecTBaxX 3J1eMeHTOB. EcTecTBo3HaHME ke
0 [kagectBe] Harypanuit» (JInaueit, 1989: 9). Hary-
panmuu 1o JIMHHE!0 — KaMHU, PACTeHUS, )KUBOTHEIE.
OHn noxOupaer Uil HUX KPUTEPHH, KOTOPbIC B Ha-
CTOSIIIIEM HEIPUMEHUMBI.

[Ipobnema mombopa KpHUTEpHUEB B MpOIEcCce
KJaccu(UKaIMU COXPaHseT CBOKO aKTyalbHOCTb,
MHOT/IA TIPEBPAIIasiCh B KaMEHb NMPETKHOBEHUS MPHU
ITOCTPOSHUH COBPEMEHHBIX CUCTEeM XUBOro. DaH-
TACTHMYECKOE MHOTr000pasue JKHUBBIX OpPraHW3MOB
JIeJTaeT MPaKTHYECKH HEBO3MO)KHBIM yCTaHOBIICHUE
€/IMHBIX KPUTEPUEB JIJISI OTHOYPOBHEBBIX TAKCOHOB,
4TO 0OBACHSIET TOCTOSTHHOE OOHOBJICHUE UX COCTa-
Ba, CMEHY ypOBHS U JPyTHe H3MECHEHUSI.

CpaBHUTENBHBIM YCIIEXOM B 3TOM BOMPOCE
MOYKHO CUUTaTh OTHOCUTENIbHYIO OINpENeIeHHOCTh
KaTeTOpUH «BH dYKapUOTHBIX OPTaHU3MOB. 371eCh
AKTUBHO NPUMEHHUMBI THITOJIOTHYECKas ¥ TIOJHUTH-
nu4eckasi KOHIenuu. M3sectHo, 4TO B OCHOBE TH-
TTOJIOTUIECKOI KOHIEIIINH JIEXKHUT TTOHATHE «THUTIA,
TO €CTh THITOBOTO AK3EMILISIPa, KOTOPHIH BOCIIPHHH-
MaeTcsl B KaueCTBE HEKOEro 3TajJioHa KOHKPETHOIO
BHJA, (DUKCHPYET ero OmpeAeNeHHOCTh, YCTONYH-
BOCTh, OTJIMYME OT JAPYrux Onmu3kux BujoB. [lomu-
TUIUYECKas KOHIIETIHS B OIpPEISIIEHHOM CMBICIIEe
MeHee KaTerOpuyHa, TaK KaK YYHUTBHIBAET CIOKHYIO
TeHETUYECKYI0 CTPYKTYpY BHJA, BEPOSTHOCTH Ha-
WYl BHYTPUBHUIIOBOM BapuaOenbHOCTH. B 3TOM
CITy4ae ATAJIOHHOE CXO/ICTBO MEXIY 0COOSIMHU OIHO-
T'O BUJIa HE SIBIISIETCS 0053aTEIbHBIM YCIIOBHEM.

I'enernueckass OCHOBa MOJUTUIIMYECKOW KOH-
LENIUN BHUJa HE TPOTUBOPEYUT THITOIOTHYECKON

konnenmuu  (Kamenun, 2016). DBomrormoHHAas
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HCTOpHUSI Pa3HBIX BHJOB pa3iiiyHa U 3TO Tpedyer
pasnoro noxaxona. ITo H. H. Bopontory (1980), Ha-
IIpUMEpP, B PsAJE CIy4aeB Pe3yJabTaThl MOJIEKYJISp-
HO-TEHETHYECKOT0 METOJa TOATAIKHBAIOT CHCTeE-
MaTUKOB K OoJiee y3koMy MOHMMaHWio Buaa. [1o B.
P. Kamenuny (2016), y3koe mOHMMaHHE BU1A MOXKET
OTpaXkaTh 3Tallbl €ro HBOIIONMOHHOTO Tpeodpazo-
BaHUSA. MOXKHO yTBEpPX/IaTh, YTO ATH KOHIIETIINU B
OTIPENICIICHHOM CMBICIIE JOTIOIHSIOT APYT ApYyTa.

Onnako mpoOnema KpuTepueB Ooliee BBICOKHX
paHroB, Ha4YWHAS C KAaTETOPUU «POI»,
JIUCKYCCUOHHOM.

ITo JluHHeO W BUA U poA — peallbHO Cylle-
CTBYIOT B Tmpupoje. JIMHHEN NpOoTUBONOCTABIISII
€CTECTBEHHOCTh BHJIOB U POJIOB CBOEH CHUCTEMBI
HCKYCCTBEHHOCTH TIOPSJKOB M KJIACCOB, CUHTAJ,
YTO poAbl 00Namal0T €CTECTBEHHBIMH TPaHHIIAMHU.
OcHoOBOH [uIst 00BEIMHEHHS BHIIOB B €IMHBIN PO
JIuHHEN NpUHSAT CXOACTBO MO OpPraHaM IUIOAOHO-
menns. CyIiecTBOBaHME CXO/CTBA BHOB TIO T'eHE-
paTtuBHBIM Oopranam Obuto oOHapysxeno eme J. S. L.
Gesner (1759) u JluaHe# cuuTan 3TO BeTUYANIIINM
otkpeiTHeM. [lo JImHHEI0 HE TpHU3HAKH 00pa3yroT
pox, a pon oOpasyeT NPHU3HAKM; NPU3HAKH HPOHC-
TEKaIOT U3 pojia ¥ MO3BOJIAIOT ero y3HaBarh (1989).

Jst Y. Hapsunaa (1937) obe xareropun — u
BHJIAa U poja — ObUIH HeompeaeneHHbiMA. OH OTpH-
LA sl HUX BO3MOXKHOCTB CYIIECTBOBaHUSI OOBEK-
THUBHBIX KpuTepueB. Cpenu Oosee MO3MHUX aBTOPOB
€CTh T€, KOTOPhIC TAaKXKE CUUTAIOT, YTO KaTeTrOpHs
Buja ycnoBHa (Bessey, 1908; Gilmour, 1940; Gilm-
our & Walters, 1963).

M. TI'. Ilonos (1983, HameuaraHo Mo PyKONMCH,
narupyemoii 1940-1944 rr.) cuurain, 4to JitoObIe Ka-
TEropvy BBIIIIE BHIOBOM BCeTna OymayT ropasmo Me-
Hee ECTECTBCHHBIMH.

B. JI. Komapos (1945) cpaBauBan onpenencHus
KaTeropuil «BUI» M «POM» Y Pa3HBIX aBTOPOB, Ha-
yuHas ¢ Gesner (1759) u mpuiien K BBIBOAY, 4TO
tonbko y Jlunnes (Linnaei,1751) pox craHoBUTCS
Ooree WM MEeHee OmperesleHHBIM MOHSITHEM U OC-
HOBOW 0OBeanHeHus: BUIOB. KoMapoB permran 3ToT
BOIIPOC B CBETE DBOJIOIMOHHOW HCTOPUHU BUJIOB, a
MMEHHO, OCHOBOW Il OOBEAMHEHUS BUIOB B POJ
SIBIIIETCS] UX MOHO(DUIETHYECKOE MTPOUCXOXKICHUE.

A. K. CKBOpIIOB TTOCBATUI 3TOMY BOIMPOCY IIe-
nyto cepuro padot (2005 a-e). OH TakKe onmmpaeT-
cs Ha JluHHes u MoapoOHO pa3Oupaer ero ydeHue
0 BHJIE U POJie, KPUTHKY Bormpoca. B monnmanun

oCTacTCA

camoro CKBOpIIOBa KPUTEPUHU JJIsI YCTAHOBIICHHUS
rpaHull pojia OTCYTCTBYIOT. [J1aBHBIN BBIBOJ aBTO-
pa: «OCHOBHOWM MEXaHU3M SBOJIIOIUU — €CTECTBEH-
HBII 0TOOP — paboTaeT Ha YPOBHE IEJIBIX OPTaHU3-
MOB W HaJIOpTraHW3MEHHBIX oOpa3oBaHwii.... Co-
OTBETCTBEHHO M CHCTEMaTHKa OPUCHTHPOBaHA Ha
OpraHU3MEHHBI U HAJOPraHU3MEHHBIA YPOBHH.
PaccmarpuBarh 5BONIONNIO OTIENBHBIX CTPYKTYP
i (PYyHKIWA KaK TaKOBBIX, TO €CTh OTBIEKAsCh
OT LEJNBIX OPraHU3MOB, KOHEYHO, MOXHO, HO TpH
9TOM HEINb3d 3a0BIBaTh, YTO CAMOCTOSITEIIHHO 3BO-
JIIOLIMOHUPOBATh OTHENbHBIC YACTH OpraHU3Ma HeE
MOTYT.... CucTemMaTuka npeACTaBIseT HaM CUCTEMY
LIEJTBIX OPTaHW3MOB, a HE OTACNBHBIX €T0 YacTed U
cBoiictB» (CxBopro, 2005r: 233). Takxe Kak st
Jlunnes, nns CKBOpIIOBa IIEHTPATBLHON KaTeropuei
CUCTEMaTHKH OCTaeTcst Kateropus Buna. /s aToro
aBTOpa MpHEMIIEMa SKOJIOTO-T€HETUKO-MOMYIISIIH-
OHHas MOJieNlb BHU/A, KOTOpas CIOXKHJach B Teue-
HHue XX BeKa, Kak pe3ybTaT TPYIOB 1EJION TUIesi bl
YYEHBIX, CPEIX KOTOPBIX OH BbImenser Komapoga,
G. Turesson, Th. Dobzhansky, E. Mayr u Hekorto-
peix npyrux. CKBOPIIOB CUHMTAET, YTO UMEHHO 3Ta
MozieNib Haubosee ONU3Ka K JIMHHEEBCKOMY HOHU-
MaHMIo 3Toi Kareropuu. Ho B omiinuue ot JIunues,
BCE PaHTH BBIIIE BUIOBHIX OH CYUTAET OTHOCHUTEIb-
HBIMH, UMEIOIIMMHU BTOPOCTENIeHHOE 3HadeHue. [1o
CKBOpIIOBY, OOHapyXeHHE KaKHX-THOO yHHBEp-
CalbHO TIPUMEHHMMBIX KPHUTEPHEB Ha HAJIBUIOBOM
ypoBHe Bpan Jin Bo3MoxHO (CkBopuos, 2005 x:
272). OTHOBpEMEHHO OH LUTHPYET JIPyrMX aBTO-
POB, TI0 MHEHHIO KOTOPBIX OOBEKTHBHBIE KPUTEPUN
TAKCOHOB BBICOKHUX PAaHIOB CYIIECTBYIOT, HO IOKa
HE HAUJCHLI.

P. B. Kamenmua (2016) B cBOMX pacCyXICHH-
SIX 00 ITHX KAaTerophsx TaKKe OTTAIKUBAETCS OT
Jlunnes. OH HacTawBaeT Ha TOM, YTO POJ B MOHU-
MaHHUH KIJIACCHKa ATO CKOpee 00pa3, OTpakaromiuit
pOACTBO, 4YeM TpupoaHoe oOpasoBanue. MmeHHO
TaKoe TOJIKOBAHUE ATOM KaTeropuu MpUHUMAET 3TOT
aBTOp. UTO e KacaeTcsi KaTerOpHH «BHI», TO IO
€ro cjoBaM: «S mpuHaUIeKy K TOU LIKOJE, s KO-
TOPOH OOBEKTHI CUCTEMATUKU PACTEHUI — 3TO packl
(Bumb! ¥ moBHIBT). Packl — mpupomHbIe, CYIIeCTBY-
IOIIUE KaK IeJI0e, OObEKTUBHO, HE3aBUCUMO OT HAC,
oOpazoBanus. [10CKONBKY OHH COCTOSAT W3 MHOXE-
CTBa WHAMBHIYYMOB — 0COO€H, NX OTpaKeHHE BO3-
MOXXHO UMEHHO uepe3 00001ieHHbIe 00pa3bl (XOTs
JI000M 00pa3 — 3TO CyObEKTUBHOE MPEICTABIICHUE).
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Ho u mepapxuio poicTBa Mbl CTPOMM IO 0Opaszam,
OTPAXKAIOIIUM POJICTBO, HO HE MPUPOIHBIX 00pa3o-
BaHUIl — TakcOHOBY (2016: 23).

ITo W. D. Glayton (1983) cymiectBoBanue po-
JIOB — pPeajbHOCTh. BUbl 00pa3yroT ecTeCTBEHHbIC
CKOIUICHHSI — POJIBI, YTO CIY)KUT OCHOBAHHUEM JUIs
CO3JIaHMsI HAJIBUOBON KIaCCU(PHUKALINY.

CMBICT TIPOTUBOPEUYMBBIX CYKJICHUH O KaTero-
PHSX «POI» M «BU», ONPEACISIONIMX OTHOLICHHE
KO BCEM OCTaJbHBIM TaKCOHOMUYECKHM KaTeropH-
SIM, JISKHT B IUTOCKOCTH (uiocodhun OWOIOTHH.
TTonoXXuUTeNbHBIN OTBET, TO €CTh MPU3HAHKUE Peallb-
HOCTH CYIIECTBOBAHUS BUJIOB, KaK HEKOETO €IIH-
CTBa, OTJICJICHHOTO BO BPEMEHU M IMPOCTPAHCTBE
OT JAPYTUX BHIOB, OJHOBPEMEHHO OOBEIMHSEMBIX
pOACTBOM B OoJiee BBICOKYIO KaTETOPHIO — B PO —
(bUKCHpYeT HAIMYKE B3aUMOJIOTIONTHIEMBIX MPOoIlec-
COB — IPEPHIBHOCTU M HEMIPEPHIBHOCTH B ABOJIOIIMU
xuBoro. OTpHIIaHKEe K€ PEeaJbHOCTH ITHX KaTero-
pHii CBOAMT BCE YXHMBOE B JBOJIOIMOHHYIO HEmpe-
Hayunast JaucCKycCHsl, TMOCBSIICHHAS
91Ol pobneme Jumtes 6onee 300 JieT, HAKOMTUIIOCH
OTPOMHOE KOJMYECTBO JIUTEPATYPhI, MOCBSIIICHHON
sToMy Bompocy (Oranesosa, 2008, 2019). Kaxnprii
HOBBIH 3Tal TUCKYCCHU CBSI3aH C HOBBIMH HJICSIMH,
KakK B 00JIaCTH TEOPUU BOIIOIMH, TAK M B CUCTEMa-
THKE KaK TakoBoi. OIHaKO MOSBICHUE U MPUMEHE-
HHUE MOJICKYJSPHO-TEHETUIECKOTO METO/a, JAaHHBIC
KOTOPOTO HHTEPIPETUPYIOTCS KIAAUCTHYECKH, TO
€CTh C OpUCHTAaUMeld Ha MOHOQMIHIO, M3MEHHIO
CUTYallMI0 B TOM CMBICIIE, YTO YPOBEHb HEOTpE/e-
JICHHOCTH KaTErOPUH «POJ» CTajl B HECKOIBKO pa3
BBIIIIC.

PBIBHOCTD.

B HactosiliieM J10CTOBEPHOCTH JaHHBIX MO-
JEKYJISIPHO-TEHETHYECKOTO METOJla CHCTEMATHKH
BOCIPUHUMAETCSI MHOTHMH Kak Oe30roBOpOYHas,
HECMOTPSl Ha TO, YTO JaXKe Ha 3ape ero MCIOJb30-
BaHHS B €ro ajpec ObUIa BbICKa3aHa KpuTuKa. [Ipu-
yuHa 0€30TOBOPOYHOCTH IMPEXK/E BCETO B TOM, YTO
€ro JaHHbIE HMHTEPIPETHPYIOTCS MaTeMaTUYeCKH.
A Maremaruka, Kak M3BECTHO elie co BpemeH [lna-
TOHA, 00ECIIeYMBAET BBICIIYIO CTEIEHb JOCTOBEP-
Hoct. Cpeay TeX, KTO B MPOILUIOM COMHEBAJICS B
a0CONIOTHOM TPHOPUTETE MOJIEKYJISIPHOTO METO/a
B PELICHHH BOMPOCOB ABOJIOIUH XHUBOIO MOXKHO
Ha3BaTh uMeHa Th. Dobzhansky (1970; nur. mo 4.
M. TI'amn, 1973: 151), ®@. Aiana (Ayala, 1981: 65),
O. Maiip (1981: 26). Glayton (1983) cumraer, yto
KOJIMYECTBEHHAsT TAKCOHOMHMS €Ille Jlaleka OT CO3-

JaHUSl €€ MaTeMaTH4ecKol MOJEIH, aJeKBaTHO OT-
paKaromeil ABOJIOIUIO PACTHTEIBHOTO MHpPA, HO
OHa TPOSCHSET CYNIHOCTH MPOOJIEMBI, & MMEHHO
TPYAHOCTHU BLIABJICHUSA OG’bCKTI/IBHBIX KPUTCPUCB
takcoHoB. K. Jlopenr (1998) Brickazamncst ocoOeHHO
SMOLMOHAJIFHO, Ha3BaB TAKOW MOAXOJ HEJICIOCTbIO,
MOJHBIM TIOfpaxkanueMm ¢u3uku. Hexoropwie co-
BPEMEHHBIE aBTOPHI TAK)KE yYKa3bIBAIOT HA HEYIOB-
JIETBOPUTEIHHOCTh TAKOTO IOJIX0/Ia K CHCTEMaTHKe,
KOHIICNITYaJIbHO CBOJSIINI KIIACCU(UKAIIMIO K JIOT-
me MoHo(mmuu (Brummit, 2002). E. Hoérandl ma-
3bIBACT Pe3yJbTaT TakoW KiaccupuKauuy ‘“unsatis-
factory classification” (2007: 1). ITo A. C. AHTOHO-
By (2002: 753) «paHT¥ TaKCOHOB B CHCTEMaXx, ITO-
CTPOSHHBIX Ha M3Y4YeHUU (DEHOTUIIOB U T€HOTHUIIOB
MOTyT 6I)ITI) HECOIMIOCTaBUMBIMM)) . ABTOp CUHTACT,
YTO DACXOXKACHUS PE3yNbTaToB KiaccH(UKaIuit
TOJIBKO TIO TEHOTHITy WM (PEHOTHITy «3aKIto4a-
I0TCS B TOM, YTO LENIBIH psiJi 3aKOHOMEPHOCTEH MO-
JEKYJISIPHOM M OPraHU3MEHHOW 3BOJIIOIIMU BEChMa
CBOEOOpa3eH... U BOBCE HE 00SM3aTENBbHO JIOJKHBI
coBmaaarb» (AnToHOB, 2002: 756). P. K. Enddress
& al. (2000) yka3pIBalOT Ha 3HAYUTEITHLHO OOJBIIYIO
Pe3yIBTaTHBHOCTh COBMEIICHHS JIAHHBIX MOJIEKY-
JIIPHOTO METO/Ia C IaHHBIMU (DEHOTHIIA.

ITo pesynpraram cBoeil pabOTHI S TaKKE CUH-
Talw, 4TO JaHHBIE ITOTO METOJa, KOHIICTITYalIbHO
CBOJIMMBIC K MOHO(MMIINHU, HE MOTYT CUUTATHLCS MPH-
OPUTETHBIMH, HE HYXIAIOIIUMHUCS B COTIIACOBAaHUH
C OCTaJBHBIMM METOJaMHU cHucTeMaTtuku. Ha mpwu-
Mepe auckyccuu Bokpyr pona Colchicum L. nipen-
Jararo eme pa3 o0CyauTh NaHHBIE STOTO METofa B
COBPEMEHHOW WHTEPIPETallid B CHUCTEME KIIaCCH-
YECKUX METOOOB CUCTECMATUKH.

PoacrBo pona Colchicum kax moneJib 1Jisl
YTOYHEHUsI TPAHUI]l TAKCOHOB B paHre poaa

Pon Colchicum — oawH W3 cpenmu3eMHOMOP-
CKO-JIPEBHECPEIN3EMHOMOPCKHX TAaKCOHOB CEMEW-
ctBa Colchicaceae. Kpome atoro poma JImHHeeMm
Obul NpU3HAH M3BECTHBIA B EBpore Onm3kuii pox
Bulbocodium. B 1801 rogy L. Ramond Ha eBpo-
retickom Marepuanie (ITupenewm) ommcan pox Me-
rendera. B 1808 na adpuxanckom marepuane C.
L. Willdenow ommcan pon Androcymbium, BUIBI
KOTOPOro I0 cBoel Mopdosoruu, BKIOYas MOp-
(ororuio nBeTka, OTIMYAIOTCS OT BUAOB BbILICHA3-
BaHHBIX CPEIU3EMHOMOPCKUX ponoB. MMeHHO 3TH
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pozbl 00pa3yroT OnmxHMI KpyT poactBa Colchicum
(®ororadm. 1). CnemyeT 3aMeTHTh, 9YTO Hamboee
3aMeTHOEe MOP(OIIOTHYECKOE CXOJICTBO IO I[BETKAM
u 1ofam xapakrepHo ans Colchicum u Merendera
— IIBETKA BUJIOB O0OUX POJIOB OTIHYAIOTCS JAPYT OT
Ipyra B ocHOBHOM HammuweMm (Buabl Colchicum)
WK OTCYTCTBUEM (Buibl Merendera) 1BETOYHON
TpyOKH. 3aBsI3b MOA3EMHAS ¢ 3 CTIIONUIMH. Y Bul-
bocodium TONBKO YacTh TOA3EMHOIO OCHOBaHUS
JIUCTOYKOB OKOJIOLIBETHUKA CPacTaeTcsi B TPYOKY,
BMECTO CTHJIOJIMEB Pa3BHBACTCSI CTONOWK TECTHKA.
B 1926 romy b. CredanoBb 0O0benuHMI 3TU TPH
pona B eaunbiii pox Colchicum. Takoe perieHue
OBLIO BOCHPHUHSITO HEOMHO3HAuHO. Tak, HampuMmep,
B m3nanumsx «Pnopa CCCP» (Yepusixosekas, 1935),
«®Dnope Kaskaza» (I'poccreitm, 1940), «Dnope Es-
pomneiickoir wactu CCCP» (LlBenes, 1979), “Flora
Europaea” (Brickell, 1980; Valdés, 1980; Valentine,
1980), “Flora of Turkey” (Brickell, 1984), “Flora
Palaestina”(Feinbrun-Dothan, 1986) u psine npyrux
9TH POJIbI PU3HAHBI B KAYECTBE CAMOCTOSTEIIBHBIX.
Torma kak Bo “Flora of Iraq” (Wendelbo,1985),
“Flora Iranica” (Persson,1992) mpuHsTa TO4Ka 3pe-
Hust CreaHOBS.

[To maHHBIM MOJICKYJIIPHO—TEHETHYSCKOIO aHa-
JM3a BO3HUKIIA UIes BKIFOYHTH B coctaB Colchicum
s. l. u Bugpl pona Androcymbium, Tak Kak, ¢ OXHON
CTOPOHBI, MEXKIY BHJIAMH 3TOTO POJia OCOOCHHO U3
10xmHo0# 1 CeBepHOt AQPHUKH €CTh 3aMETHBIE MOP-
(homoruveckue paznuums. C Apyrod CTOPOHBI, Ha
KJIaJIorpaMMe, COCTaBJICHHOM 110 JJAHHBIM MOJICKY-
JSIPHO-TEHETHYECKOTO aHain3a BUAOB Androcym-
bium n Heckonbkux Bunos Colchicum, Merendera,
Bulbocodium, nocnenHue BKIMHUIMCH MEXKIY BH-
nmamu adpukanckoro pona (Hoyo, Pedrola-Monfort,
2006;. Vinnersten, Manning, 2007, Manning et al.,
2007; Nguyen et al., 2013).

[MockonmbKy mpeiaracMple M3MEHEHHS CHUCTe-
MaTHYECKOTO CTaTyca dTUX TAKCOHOB MPOTUBOPEYAT
ux MOp(OJIOruu, BKI0Yast MOP(OJIOTHIO IIBETKA, S
MOCYMTaNa HEOOXOMUMBIM KaK MOXKHO TOApoOHee
WX WCCIENoBaTh, C TPUBICYCHHEM JaHHBIX, CIIO-
COOHBIX BHECTH OIPEJICIICHHOCTh B TIOCTABJICHHBIN
Bormpoc. [loutu 3a 20 meT paboThl yIaaoch U3YIUTh
28 KaK CHHAaHTHBIX, TaK M THUCTEPAHTHBIX BHUJIOB
pona Colchicum W3 pa3HBIX TOYEK €ro OOIIMPHOIO
apeana (~1/3 BumoBoro cocrasa), 18 BUIOB poma
Merendera (w3 ~20), 1 Bug pona Bulbocodium (B
cocTaBe pona cuopHbix 1-2 Buma), 10 BumoB poma

Androcymbium Kak c FOXXHOH, Tak U CEBEpHOU 4Ya-
creit ero apeana (u3 ~50) (Oganezova, 2000-2019).
[To pe3synbraraMm 3Toi pabOTHI MOIYYEHBI CIEHAYIO-
e JJaHHbIC.

1. XXuznennas ¢opma BHIOB 3THX TaKCOHOB
MOYTH OJMHAKOBAs, TIOA3EMHAsl YacTh IMPEICTaBIIe-
Ha KJIyOHEJIyKOBHUIIEH, TOIIa KaK HajJ3eMHasl 4acTh
y BunoB Merendera, Bulbocodium mpencraBicHa
PO3ETKOH JUCThEB, B Ma3zyxaX KOTOPBIX pacroia-
raroTCsl 1[BETKH, MO3KE — TUIOAbL. JIMCThS U IIBETHI
Yy HHX TIOSBIISIOTCS OJHOBPEMEHHO, OOBIYHO 3TOT
MPUYPOUYEHO K BECHE (CMHAHTHOCTH). Tompko y 2
BUIOB Merendera w3 3amagnoro Cpeau3eMHOMO-
PBS OTOT MPOIIECC MPUYPOUEH K OCEHH U Y HUX TI0-
SIBIICHUE JICTHEB MO0 BPEMEHH HEMHOTO OTCTAeT OT
nosiBiieHue 11BeTKOB. Credanors (1926) HazBai 310
SIBJICHHE CyOCHHAHTHOCTBIO. Y BUIOB Androcym-
bium u Colchicum Hang3eMHas 4acTh OOBIYHO TAKKE
MPEJICTaBJICHA PO3ETKON JIMCThEB, HO Y HEKOTOPBIX
BUIOB Androcymbium pa3BUBaeTCsS HaI3EMHBIN
nober. Bunbt Colchicum MoryT OBITH KaK CUHAHT-
HBbIMH, TaK U THCTEPAHTHBIMH (TO eCTh (Da3bl ILBe-
TEHUS W TIOSIBIIEHUE JINCTHEB U IIJIOAOB pa3ielieHbI
BO BpPEMEHH, OOBIYHO, 3TO OCEHb — BeCHA). Y psna
rucTepaHTHeIX BUIOB Colchicum Takke MOTYT 00-
pPa30BBIBAThCSI HAA3E€MHBIC TPUITOTHIMAIOIIHECS
HajJ CyOCTpaToM IMOOErw C JIMCThSAMH U TUIOJAMHU
(Oranesona, 2013, 2016 a, 2019).

2. Bce muctes y BunoB Colchicum, Merendera,
Bulbocodium onwHakoBBIE 1O CBOCH QOpMe U IIBE-
1y. Y BUIOB Androcymbium TPULBETHBIC JIUCThS
o ¢opme, pazmepaM OTIMYAIOTCS OT OCTANBHBIX —
9TO OpakTeu. Y HEKOTOPHIX BUIOB OHH OKPAIICHBI U
BBITIOJIHSIFOT aTTPaKTUBHYIO (QyHKIU0 (OraHes3osa,
2019).

3. CrpykTypa aucra, 0COOEHHOCTH €ro MpoBO-
Jsiiel cuctembl y BUAOB Androcymbium B cpas-
"enun ¢ sunamu Colchicum, Merendera, Bulboco-
dium OTIMYAIOTCS OTCYTCTBHEM  CIICIIUAIIA3AIINH,
HECMOTpPSI Ha OrPOMHBIM apeayl poja, KOTOPHIH
BKIJIFOYa€T MECTOOOMTAHHS CO 3HAYUTEITHHOW aM-
IUIMTYION 3Konmornueckux ycnoBuil (Oranesosa,
2016 a, 2019).

4. MexaHn4YecKHe TKaHU B CTPYKTYpE€ JUCTHEB
BunoB Colchicum, Merendera sBISIOTCS BUIOCIIE-
muuueckumu npusHakamu. Y Bunos Colchicum
OHH KOPPETHPYIOT C pa3MepaMH JINCThEB, KOTOPEIE
y 3TOrO pojia 3HAYUTEIHLHO BapbHPYIOT, TOTJa KaK
y BUIOB Merendera pa3mepbl JIHCThEB Majo Ba-
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puadenbHBIN TPU3HAK U BBIPAKCHHOW KOPPENSLIUH
MeXIly pazMepaMu JIMCTa U MEXaHHMIECKOW TKaHBIO
y wux Her (Oganezova, 2000; OranesoBa, 2002,
2004, 2011 6. 2019).

5. Odenp WH(GOPMATHBHEIM OKa3aJInch Mopdo-
JIOTUYECKasi CTPYKTypa HEKTApPHUKOB WU CBS3HHKOB
W3YUYCHHBIX TAKCOHOB. Y BCEX M3YUYCHHBIX TAKCOHOB
HEKTApHUKH THIYMHOYHBIE — PA3BHBAIOTCA B OCHO-
BaHUM THIYMHOYHBIX HUTEH.

6. Y BunoB Androcymbium Qopma HEKTapHH-
KOB Hambosee BapualenbHAs CpPeau W3yYCHHBIX
TakcOHOB. OHa BapbUpyeT OT NOAYIIKOBUIHBIX,
pacIulacTaHHBIX Ha JIMCTOYKE OKOJIOLBETHHKA 00-
paszoBaHuil (HEKOTOPHIE FOTO-3amagHoa(prUKaHCKUE
BUJIBI) JIO IIMJIMHAPUYECKUX YTOIIICHUNA B OCHOBa-
HUW THIYMHOYHOW HHUTU (HEKOTOPHIC U3 U3YyUCHHBIX
IOKHOA(PUKAHCKAX BHUIOB M CeBepoadpUKaAHCKHE
Buabl). HexrapHuku moutu Ha 2/3 cpacTarorcs ¢
JUCTOYKOM OKOJIOLIBETHHKA. J[JI1 BCEX W3YUYEHHBIX
BHJIOB ATOTO pofia MPOBOJSAIIAS CHUCTEMa HEKTap-
HUKA TpPEICTaBlieHa €IUHCTBEHHBIM ITPOBOISIIIUM
MyYKOM — OTBETBJICHUEM LIEHTPAJIBHOU JKUJIKH JIU-
CTOYKa OKoJIOIBeTHHKA. CeKpeTopHast TKaHb COCpe-
JIOTOYEeHA Ha ero abakCUabHOH moBepxHOCTH. [Ipu
Takoii MOpP(OJIOTHH HEKTAPHHUKA €ro CEKpeT — He-
KTap — JIOCTYIEH MPAaKTUYECKH IS JTFOOBIX OTBLIN-
teneit (Orane3ona, 2007, 2014, 2016 a, 6, 2019).

7. YV BunoB Colchicum, Merendera, Bulboco-
dium HEKTapHUK{ TOJHKO NHIUHAPHUIECKON Qop-
Mbl. X pasMepbl y pa3HbIX BUIOB BapbHPYIOT, Ba-
puabenbHa U Jaxe BHIOCTCHU(DUYIHA TIPOBOISINAS
CHUCTeMa HEeKTapHHUKOB. [lOCKOJIBKYy HEKTap — 3TO
BUJIOM3MEHHBIN (DIIOOMHBIA COK, TO CTENEeHb KOH-
TakTa MPOBOASLIEH CUCTEMBI C CEKPETOPHOM TKa-
HBIO BO MHOTOM OIIPEIENseT MPOAYKTUBHOCTh He-
krapa. OObeM CEKPETOPHOH TKaHH TaKKe HWMEET
snauenue. s sunoB Colchicum, Merendera ycra-
HOBJIEHO PE3KOe€ CHMKEHHE O00bheMa 3THX TKaHeH y
BUJIOB TIPUYPOYCHHBIX K KpasiM apealia pojioB U Ha-
000pOT, UX YBEIUYCHUE Y BUIOB U3 IICHTPATIHHOU
4acTH apeasioB. PacronoykeHre 0CHOBHOTO MacCHBa
CEKPETOPHOI TKaHU y BCEX TPEX POJIOB aJaKCHAIlb-
HOE, UYTO CHIDKAET CTENEHBb JOCTYMHOCTH HEKTapa
JUTST HEKOTOPBIX OTBUTATENEH. Y OTAEIHHBIX BHIIOB
000MX PpOMIOB, MPOU3PACTAMIINX IO KpasM apea-
JIOB, CEKpETOpHasi TKaHb MOXKET pacIojiaraThCsi He
Ha TOBEPXHOCTH HEKTapHUKA, & BO BHYTPEHHHX
CIIOSIX.

B otnmuumne ot BUnoB Androcymbium opraHbl U

TKaHU CPEIU3EMHOMOPCKHX POJIOB, OTBETCTBCHHBIC
3a MPOM3BOACTBO HEKTapa, BHICOKO CIEI[HAIN3HPO-
BaHBL. J[JI1 BCEX 3TUX TAKCOHOB XapaKTEPHO COYe-
TaHUE TIOJIOBOTO M BETETATUBHOIO Pa3MHOXKCHUSI.
YuuteiBas ocobeHHOCTH HEKTapHHUKOB Colchicum,
Merendera MOXHO 3aKJIFOYUTH, YTO BBISIBICHHAS
y HHUX Bapua0ClIbHOCTh CTPYKTYPbl HEKTaPHHKOB
MOXKET YKa3blBaTh Ha TpeoOiajjaHue OIHOTO W3
ATUX THIIOB Pa3MHOKEHHUSI B 3aBUCUMOCTH OT ape-
ana toro wiu uHOro Buaa (Oganezova, 2000, 2004;
Orane3sona, 2002, 2007, 2016 a, b).

8. Tum cousieHeHUs! CBS3HUKOB C THIYMHOYHOMU
HUTBHIO OTBETCTBCHEH 3a CTCICHb MOJBUKHOCTH
MBUIBHUKOB. B coueTaHuM ¢ BBICOTON THIYMHOUYHOM
HUTH, OCOOCHHOCTSIMHU PBbIJICI] MECTUKOB MOIBUK-
HOCTh TBUIBHUKOB MOXET CIOCOOCTBOBaTh Camo-
OTIBUIEHUIO WIJIM TIEPEKPECTHOMY OIbLIEHUI0. Bcee
4 TakcoHa mnepekpecTHoonbUIsieMble. Ha 310 ¢ oue-
BUJIHOCTHIO YKa3bIBaeT MOP(OJIOTHS IBETKOB, WX
AKTUBHOE IOCEUICHUE HACEKOMBIMHU. Y BHUIIOB An-
drocymbium BbIABICH NOp3aJbHBIA U 0a3ajbHBIHA
TUTIBI cowieHeHus. [Ipu 3TOM pa3Mepsl MbLILHUKOB
y BHJOB ITOTO PO/ia O4€Hb HEOOJBINNE, THIYUHOY-
HbIE HUTH KOPOTKHE, PBUIbIA TECTHKOB OOBIYHO
ToyeuHble. OTCYTCTBUE BapuaOCIILHOCTH IO Ha-
3BaHHBIM CTPYKTypaM YKa3bIBaeT Ha OTCYTCTBHE
BapraOeIbHOCTH TI0 TUIIAM OIIBUICHUS, TIPU SIBHOM
npeodsalaHui  MEePEKPECTHOTO THIA  OIBUICHUS
(Oranesona, 2007, 2014, 2016 a, 6, B, 2019).

9. V Bunos Colchicum, Merendera BBISIBIIEHBI
KaK JIOp3ajibHbIA, Tak W 0a3albHBIA THUI COYJICHE-
HUS THIYMHOYHOW HUTH C TBUIbHUKAMH. Y BHUJIOB
ATUX POJIOB M3 KPaHUX TOYEK apeasia 0a3ajbHBIN
THII COYETACTCSI C Pa3BUTHEM OYCHb KPYITHBIX HE-
TTONBIKHBIX TBITEHUKOB (Colchicum, Merendera)
Y B Pa3HOW CTENEHW HU30ETaIoNIMX PhLICIH CTHIIO-
nueB (Colchicum), 9To yKa3pIBaeT Ha BBICOKYIO Be-
POSITHOCTH aBTOTaMHH. Y OOJBIIMHCTBA OCTABHBIX
BHJIOB 3THUX TaKCOHOB HET BBIPAKEHHBIX MOpP(QO-
JIOTHYECKHUX MPHU3HAKOB, CIOCOOCTBYIOIIUX CaMO-
onbiieHUI0. Y Bulbocodium nop3aibHBIN THIT COY-
JICHEHUs, TBUTbHUKU CPEIHHUX Pa3MEpOB, PBUIIE
nectuka ToueyHoe (Oganezova, 2000, 2004, 2014;
Orane3oBa, 2002, 2004, 2011 a, 6, 2013, 2019).
MOoXHO cJienaTh 3aKJII0YCHHE, YTO MOJIUTUITHBIE, C
obmmpHeIM apeaniom poabl Colchicum, Merendera
(mociemqHUit B MEHBIIICH CTETICHN) JEMOHCTPUPYIOT
BapraleIbHOCTh 10 TUIIAM OIBLICHHSL.

10. JlaHHBIE IO KAPUOJIOTHH BCEX YETHIPEX TakK-
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COHOB TaK)X€ BBISIBIISIOT PSIJi OTIMYUN MKy HUMHU,
Buner Androcymbium — muTnIIonibl, OCHOBHBIE YHC-
Ja Juis BUAOB U3 IokHOU yactu Adpuku x = 9, 10,
11 (Montserrat et al., 2002). Y ceBepoadppUKaHCKUX
BHJIOB POJia €IMHCTBEHHOE OCHOBHOE YHCIIO X = 9
(Margeli et al.,1995). Bunst Colchicum, Merendera
MPEJICTABJICHBI KaK JTUTUIONIaMH, TaK U TOJUILION-
nmamu. OCHOBHBIE umciia XpoMocoMm BumoB Colchi-
cum x =17, 8,9, 10, 11, 12? (Persson et al., 2011).
[Monmuruionust OCYIIECTBISICTCS HA OCHOBE X = 7,
9, 11, OONBIIMHCTBO MOJUILIONIOB T'€KCAIUIOUIABLI —
2n=54 ¢ x = 9 (Persson, 2007). Cpenu rucrepant-
HBIX 3aIaJHO-CPEM3EMHOMOPCKUX BHUJOB pojia
ects momumionasl ¢ 36x — C. corsicum Baker
2n=198, 216 (Orane3osa, 2011 a, 2019).

OcHoBHbIE uKciia BUI0B Merendera x = 9, 11,
12. dumiounel — 2n = 18-20, 22, 24; MoaUmion-
A TOJIBKO Ha OCHOBE X = 9, 2n=54. Bulbocodium
— Tonpko murioun, X = 11, 2n = 22 (Orane3osa,
2013).

11. I'eorpadust 3TUX TAKCOHOB TAKXKE OTINYACT-
cs Apyr ot npyra. Apean Androcymbium nnu3broH-
KTHBHBIA. bombmas gacte BUAOB Androcymbium
MpUypOYEHA K IOro—3amajHol U I0KHOW Adpuke,
HECKOJIbKO BHJIOB BCTPEUAIOTCS B BOCTOYHOU Ad-
puke, 5-6 BUIOB B ceBepHOU Adpuke, rokHO# Ic-
naund 1 Kanapckux octpoBax (Caujape—Castells
et al., 2002; Hoyo et al., 2009). 13 ~50 Bumgos 37
npuxonutcs Ha Hamuburo u Karckyro mpoBUHIIHTO.

Apean BunoB Colchicum 3axBaTbIBaeT BCe
HpeBHee Cybcpenn3eMHo-
Mopbe. 3a cuet C. autumnale L., KOTOPBIA TIHPO-
KO KYyJIBTUBUpYETCS M cOeraer u3 KyJlbTypbl, ape-
an poxa jgocruraer JIeHUHrpaJckon oO0JacTH, ora
CkananHaBuH, ora BemmkoOpuranun. ['mcrepant-
HbI€ U CHHAHTHBIC BHJBI POJIa B 3TOM MPOCTPaH-

CpenmnzeMHOMOpEE,

CTBE paclpeiesinch HepaBHOMEpHO. bosnbiias
4acTh TMCTEPAHTHBIX BUIOB (II0 YUCIY OHH IIOYTH
BIBOE MPEBBILAIOT CHHAHTHBIC BUBI) IPHypoue-
Hbl K Cpenu3eMHOMOpPBIO, OOMbINAs YacTh CUHAHT-
HBIX BHJIOB COCPENOTOYEHA Ha BOCTOKE J[peBHero
CpennzeMHOMOpbsI, HAa ApPMSHCKOM Haropbe ¢ co-
npeqebHbIME cTpaHamu. Y pona Colchicum nBa
BBIP@)KEHHBIX I1IEHTPAa AUIUIOMIHBIX BHUAOB. OTO
IOro-Bocrounoe CpeanzeMHOMOpBE, Ilie OOUTAIOT
JUTUTONJIHBIE KaK THCTEpaHTHbIE, TaK U CHHAHTHbBIE
BUJBI C CaMbIMH DPa3HbIMH OCHOBHBIMH UYHCIIAMH.
Bropoii nenTp — ApMsSIHCKOE Haropbe ¢ COIpeaeIIb-
HBIMH TEPPUTOPHUSAMH, TJIe COCPEAOTOUEHBI JMIIIO-

UJHBIC BUBI C OCHOBHBIMHU unciiaMu X =7, 9 (Ora-
He3oBa, 2011 a).

Apeanbl BunoB Merendera w Bulbocodium —
TU3bIOHKTUBHBIC. Apean BuioB Merendera Jlpes-
Hecpeau3eMHOMOpckuid. HanbompImast 4acTh BUIOB
pacnpoctpaneHa B Bocrounom CpenuzeMHOMOpbE
(momumaonasl, 2n = 54), Ha ApPMSHCKOM Harophbe
C COTpenenbHBIMU TEPPUTOPHSIMH (IIEHTP BHUIOBO-
ro MHOrooOpa3usi AWILIOUIHBIX BUAOB (2n = 18).
B Lentpansuoit Azum 3 Buga (2n = 54). Ha roro-
BocTtoke Dpanmmm BcTpeuaetcss M. filifolia Camb.,
Ha [Tupenetickom nomyoctpose ¢ 3axonoMm ¢ Cese-
po-3anaaHyo AQpUKY BCTpPEUACTCS ATOT K€ BHUJ U
eme 2 Buaa pona (2n = 54) (Oranesosa, 2013).

Apean Bulbocodium versicolor (Ker-Gawl.)
Spreng. 3axBaTbIBacT BOCTOYHOE, YACTh IEHTPAJIb-
Horo CyOcpemnzeMHOMOPBsI, Bulbocodium vernum
L. BcTpeuaercs B 3anmagubix Anbnax u [Iupenesx.

Ecnu cpaBHUBaTH apeasbl 3TUX 3 POJIOB, TO Clie-
IyeT 3aMETUTh UX TMePEeKPhIBAaHNE, HO TIPU 3TOM ape-
anel Merendera n Bulbocodium MMEOT ITU3BIOHK-
uuy B 3anaaHoi yactu CpenuseMHOMOpPHs. BaxHo
OTMETHTHh OTCYTCTBHE KOHTAaKTOB apeajioB IUTLIO-
UIHBIX BUNOB Merendera ¢ Bunamu Androcymbium,
B IOro—3anmagnom CpeamzeMHOMOpPBE
ouar IUTIONIHBIX BUIOB Colchicum KOHTaKTHPY-
0T ¢ IByMs Bujaamu pona Androcymbium. Kon-
takthl BUaoB Colchicum ¢ Bunamu Androcymbium

TOTJa Kak

HE OTpaHWYeHbI 3TUM paiioHoM Cpean3eMHOMOPBSI.
Hexotopsie Buabl poga Colchicum KOHTaKTHPYIOT €
Bunamu Androcymbium Ha BceMm npotsbkennn  Ce-
BepHOH Adpukn. OgHako HamboIee 3HAYUMBI TSI
0003HAaUEHHON MHOIO TIPOOJIEMbl UMEHHO KOHTAKThI
9THX ABYX poaoB B lOro-Bocrounom CpenuzemMHO-
MOpBe.

Caujapé-Castells et al. (2001), Hoyo, Pedrola-
Monfort (2006) w3y4anmum MUTpaLUIO  BHJOB
Androcymbium ¢ rora Adppuku Ha ceBep B Cpenn-
3eMHOMOpbe. [lo Mx MHEHHIO, pacrpocTpaHEeHUe
B paiioHe IOCIJIEJHEro IO, BEPOSITHEE BCEro, ¢
BocToKa Cpenn3eMHOMOPhs Ha 3araj] ¢ JOKATbHBI-
MU yracaHWsIMH B CBSI3U C HECKOJIBKHMH KIIMMATH-
YeCKMMU HM3MEHEHHSMHU B TUTHOICH-IUICHCTOLICHE.
OcHoBaHHUEM IS TIOMOOHON PEKOHCTPYKIIMH ITyTEH
MUTpanuu BUI0B Androcymbium B Cpeau3eMHOMO-
pre mociyxkuio crenyromee. [lo pesynbraram mo-
JIEKYJSIPHOTO aHaln3a ceBepoadpUKaHCKHE BUIBI
pozna o6pa3yloT MOHO(PUIETHUECKYIO TPYIIILY, KOTO-
past nenutcs Ha 2 cyOkiana. [lepBeiit 0Opa3oBaH Bu-
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namu A. rechingeri Greuter, A. psammofilum Sven-
tenius, A. hierrense Santos, A. wyssianum Beauverd
& Turrett. Bropoit — Bugamu A. palestinum Baker
u A. gramineum (Cav.) McBride. ba3anbnas mo3u-
AT BOCTOYHOCPEAN3EMHOMOPCKUX BHIOB A. rech-
ingeri c octpoBa Kput u 4. palestinum n3 W3pauns
B OTHX CyOKIaiinax, a Takxke (akr cinaboii cBs3u A.
rechingeri ¢ A. wyssianum 3 AypkApa 1 KaHapCKH-
MU BUAaMH pona — A. psammophilum, A. hierrense,
MO3BOJIMIIA TIPEIIONOKUTh, YTO BHIBI Androcym-
bium, pactipoctpanennsiec B Bocrounom Cpennzem-
HOMOpbE, OoJiee IpeBHHUE.

OcHoBaHus JJIsI IPU3HAHUS B KauecTBe
CaMOCTOATEJbHBIX pO0B Androcymbium,
Colchicum, Merendera, Bulbocodium

MOXHO 3aKJIIOYHUTh, YTO BBISBICH IICNBIH PsiJT
MPU3HAKOB B MOP(OJIOTHH, BKIIIOYAs MHKPOMOP-
¢domoruro (0COOEHHOCTH JKM3HEHHBIX (opm, TIO-
0eroB, JTUCThEB, HEKTAPHUKOB, CBA3HUKOB), OMOJIO-
rui (CHHAHTHOCTh U TUCTEPAHTHOCTh, TCHJICHIUS
K aBTOTaMHW WJIU €€ OTCYTCTBHE), KapHOJIOTHH
(pa3HHIIa B OCHOBHBIX XPOMOCOMHBIX YHCJIaX, Ha-
JIMYME WM OTCYTCTBHUE IOJMILIOWINH, pa3HUIA B
YPOBHSIX TUIOWIHOCTH, THOPUAM3AITNS), Teorpaduu
(ocobeHHOCTH apeajoB ATHX TAKCOHOB, reorpadus
LIEHTPOB BHIOBOTO MHOTOO0Opa3usi IUILIOUHBIX BU-
JIOB, CKOPPEIMPOBAHHOCTH MPU3HAKOB CIEIHaTN3a-
IIUU C 0COOEHHOCTSAMU Teorpadun), KOTOPBIE C OJI-
HOW CTOPOHBI, (PUKCUPYIOT 3HAYUTEIBHYIO Pa3HUILY
MEXIy HUMH (TIPEPBHIBHOCTH), C JAPYTOH CTOPOHEI,
YKa3blBAlOT Ha CYLIECTBYIOIIYIO POJACTBEHHYIO
CBS3b (HEMPEPBIBHOCTH). 3ajadyell sSBISETCS OLIEH-
Ka COOTHOIIIEHHUS DTUX JIBYX COCTABIAIONINX C TOU-
KH 3PEHUS] CUCTEeMATHKH, TO €CTh, B KAKOM CITydae
B OTHOILICHUSIX MEXKIY HCCICAYEMbIMUA TaKCOHAMHU
HENPEPBIBHOCTH MPEBANHUPYET HAJ MPEPHIBHOCTHIO
1 Ha00OPOT.

[To Mopdonoruu HaA3EeMHBIX MOOCTOB OTIIHYUS
BUIIOB Androcymbium oT cpeau3eMHOMOPCKHUX TaK-
COHOB 3HAYUMOE, B TO XK€ BPEMs €CTh HEKOTOPbIC
napauienu ¢ psjgom BunoB Colchicum — pa3Butue
HAJ3eMHOTO To0era y HEKOTOPBIX FOXKHOA(PpPHUKaH-
CKHAX BHUJIOB y TEPBOTO U y TUCTEPAHTHBIX BHJIOB
BTOPOTO.

Ilo w™mopdonormm 1BeTKa pa3HHUIA OISITh-
Takd 3HaYMMass B TOM CMBICIE, 4YTO Y BHJIOB
Androcymbium pa3Mepbl, BHEIIHUE TPU3HAKU [[BET-

Ka HE BCEIJIa UTPAIOT POJIb aTTPAKTAHTOB, TOT/IA KaK
y CpPenmM3eMHOMOPCKHX TaKCOHOB pa3Mephl BEHUH-
Ka, ero OKpacka — 00si3aTeIbHbIe aTpUOYThI aTTpaK-
UH.

Mopdonoruss 1 MUKpoMOPGhOJIOTHSI HEKTaPHH-
KOB Androcymbium neMOHCTPUPYET IPOIECC DBO-
JTroupoBaHusl (GOPMbI OT TIOYTU HE OTICIICHHOW OT
JMCTOYKA OKOJIOI[BETHHKA 10 BBIPAKEHHOTO YTOJ-
IICHUS] OCHOBAHMS THIYMHKH (CpalleHHe C JINCTOY-
KOM OKOJIOI[BETHUKA Ha 2/3 BBICOTHI COXPAHSIETCS).
PacnonoxeHue cekpeTopHON TKaHU IIPU ATOM OCTa-
eTcsi adaKCHAIIbHBIM — CEKPET HEKTapHHUKOB JIOCTY-
neH st MoObIxX onbutnTeneit (Manning et al., 2002;
Rampho, 2008). IlpoBomsmias TkaHb HEKTapHHUKA
OTrpaHWYCHA €JMHCTBEHHBIM ITPOBOJISIINM ITYYKOM.

dopmMa HEKTapHHUKOB, PACIIOJIOKCHHE CEKpe-
TOPHOW TKaHW y WM3YYCHHBIX BUIOB CPEIU3EMHO-
9TO YTOJIIEHUE
OCHOBaHUSl THIYMHOYHOW HUTH M aJIaKCHAIIBHOC
pacIooKEHHUE CEKPETOPHON TKaHU. MeKBHUI0BbIE
OTJIMYUS 3aKITFOYAIOTCS B PA3HOW CTETICHH Pa3BUTHS
CEKpPETOPHOM TKaHM U TMPOBOJAIIECH CHCTEMBbI He-
KTapHUKOB Y MHOTOUYHCICHHBIX BUIOB Colchicum
u Merendera. CamkeHue ypoBHS (PyHKIIMOHHPOBA-
HUSl HEKTAPHHUKOB y ATHX TAKCOHOB OTMEUEHO JIJIS
BHJIOB YIaJICHHBIX OT 0YaroB BUOBOTO MHOTOOOpa-
3ust 3TUX posioB. CTerneHb BapraOeIbHOCTH 110 TIPH-
3HaKaM HEKTapHUKA 3HAYUTENBHO BhINIEC y OoJiee
MHoTounciIeHHBIX BUIOB Colchicum.

Y BunoB Androcymbium ormedeHbl o0a THIA

MOPCKHUX TaKCOHOB CXOJHBIC —

(ukcamuu cpsi3Huka. Ho Tak kak pa3mepsl IMbLIb-
HUKOB Yy M3YYEHHBIX BUJIOB H Yy JPYI'MX BHJOB
pona, u3ydeHHbIX MO (oTorpadusiM B HUHTEPHETE
(®otoTabnuma 1), oueHb HEOONBIIUE, TO YPOBEHb
WX TOJBUKHOCTH OY/IET Mallo MEHSTHCS BHE 3aBU-
cUMOCTH OT Tuma Qukcaiuu. CTUIOIUN Y BUIOB
Androcymbium ¢ TodeuHbIM pbUIBbLIEM. Takoe co-
YyeTaHWe MPU3HAKOB, OTBETCTBEHHBIX 3a OIBLICHUE,
CBHUJICTEILCTBYET O OC3YCIIOBHOM IMPEBAIMPOBAHUU
€ro MepPeKPECTHOrO THIIA.

Y MoHO-(omurotrmHOTO) Bulbocodium cxomuas
CUTyaIUsi — THIT (PUKCALUU CBS3HUKA JIOP3aIbHBIM,
IbUIBHUKW CPCAHUX PasMCPOB, PBUIBILE IIECTHUKA
TOYEYHOE.

Wnas curyanus y BunoB Colchicum. ba3zanb-
Has q)HKCElHI/IH KPYIHBIX HEIIOABWXKHBIX NMbBUIbBHUKOB
OOBIYHO COYETAETCS C HU30ETAIONMMHI WIIH CHITBHO
HU30ETaloMMMH PBIIbIIAMH CTHJIOANUEB, YTO 3HA-
YUTCJIBHO YBCJINYUBACT BCPOATHOCTL aBTOI'aMUU U
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XapaKkTepu3yeT BHIBI,
apeana pora.
VY BunoB Merendera 6a3anbHast pukcanus Kpyr-

MIPOM3pacTAONINE M0 KpasM

HBIX MTBUTHUKOB TaK)KEe COUYETACTCS C COOTBETCTBYIO-
el reorpadueii Buma, HO PHUTHIA CTIIIOAUEB 31¢Ch
MIPaKTUYECKHA BCETNa TOYCYHBIE, TO €CTh BEPOST-
HOCTh aBTOTaMHH JiaXKe ISl BUJIOB TI0 KpasiM apeaa
TaKCOHa 37IeCh HIKE, ueM y BunoB Colchicum.

Kapuonoruuecku Androcymbium Xxapakrepu-
3yeTcsi OTCYTCTBHEM TOJIHMIUIONINH, HATHYHEM He-
CKOJTBKUX OCHOBHBEIX umceln (9,10, 11) Tonbko y BH-
noB Oro-3anagnoii u FOxuoit Appukn.

Y Bulbocodium x=11, NOMATUIONIUS HE Xapak-
TepHa.

VY Bunos Colchicum cepusi o0CHOBHBIX 4uced (7,
8,9, 10, 11, 12?), monumiouaus OCyIIECTBISACTCS
Ha ocHOBe 7, 9, 11, OOJBIIMHCTBO IOJMUILJIOUIOB —
rekcarmmonaipl 2n=54 (x=9), HaMBbICIIMH YPOBCHb
IIOUIHOCTH 32X.

V BunoB Merendera x = 9, 11, 12, noaumioun-
ISl TOJIBKO Ha OCHOBE X=Y, HaWBBHICIIUN YPOBEHBb
TUTOMTHOCTHU — TeKCATIONIBI.

I'eorpadmyeckne 0COOEHHOCTH TaKCOHOB CO-
YETAITCS C BBISBICHHBIMH MOPQOJIOTHUSCKUMH,
KapHOJIOTHYECKUMH OCOOCHHOCTSIMH U OTPayKaroT
ux 3BoJronnio. Ha mpumepe BumoB Androcymbium,
€CJIM paccMaTpUBaTh MX 110 BCEMY apealry ¢ Iro-3a-
nasja, rora AQpuKH 710 ceBepa KOHTUHEHTA, TO JAakKe
Ha TpUMEpPe OTPAaHWYEHHOTO KOJMYECTBA HM3YYEH-
HBIX BHJIOB XOPOIIO TPOCIICKHBAKTCS 3BOJOIIH-
OHHBIC TIPeOOpa3oBaHUsl B MX >KU3HEHHOW (opme,
MOP(OJIOTUN JTUCTHEB, IBETKOB. [IpeoOpa3zoBanms B
MOp(}OJIOTUN HEKTApPHUKOB MPAKTHYECKH HE 3aTpa-
THBAIOT UX BHYTPEHHIOK CTPYKTYypy. OcobeHHOCTH
CBSI3HMKA, TBIILHUKOB U PBUIEI] CTHIIOANEB OCTaI0T-
cs1 0e3 M3MEeHeHui 1Mo Bcemy apeany poxa. Juruio-
WAMS BUJIOB COXpaHSETCs 10 BCEMy apeaiy poja,
MIPUTOM, YTO B CEBEPHON €ro 4acTH COXPaHSIOTCS
BHJIBI C CIIMHCTBCHHBIM OCHOBHBIM YHCJIOM X=9.
Takum oOpazom, 1o Mepe MPUONIKEHUST K ceBep-
HOMY Kparo apeaia y BUIOB Androcymbium wabmro-
JTaeTCsl MPOLIECC HE3HAUYNTEILHOM CIISIUAIN3alluN B
BEreTaTUBHON M TeHEPaTUBHOM cepax, 4uTo B ompe-
JIEIIEHHOW CTENeHHW CONMMKAeT WX C BHJAMHU CpPEeIH-
36MHOMOPCKHX TakKCOHOB. Cpeam3eMHOMOPCKUE
TAKCOHBl OTMEUEHBI 0OJiee 3HAaUMMBIMH JBOJIOLH-
OHHBIMH TIPEOOpPa30BaHMSIMH OCOOCHHO B TeHEpa-
TUBHOU cepe, pe3yIbTaToM Yero MpoH30ILI0 pa3-
BETBJICHUE Ha OTJICIbHBIC TPYIIIbI, KAXKIast U3 KOTO-

PBIX XapaKTEePHU3YEeTCsl CBOCH SBOJIIOIIMOHHON UCTO-
pueit — cBoeit Mopdororueit 1BeTKa, OMpPEaesIIo-
e TUITBI OMBUICHHS, KApUOJIOTUEH — OCHOBHBIM
YHUCIIOM, OTCYTCTBHEM HJIM HAJUUYWE TMOJUILUIONIOB
pPa3HOTO YPOBHS, CHHAHTHBIM WJIM THUCTEPAHTHBIM
KU3HEHHBIM IIUKIOM. YPOBEHb CICUUATH3UINHA B
KXKJIOH W3 3TUX TPYII OOBEKTUBHO HAa HECKOJIb-
KO TIOPSIAKOB BEIMIE, YeM Yy BUIOB Androcymbium,
XOTS UX CBS3b C a)pUKAHCKHM TAaKCOHOM OYEBHJI-
Ha. Ha Mol B3miAn, oTHomeHUs aHuectop (ais
Androcymbium) u ero TPOW3BOMHBIC (IS CPEIH-
36MHOMOPCKHX TaKCOHOB) OOBEKTHBHO OTPaKaeT
CTCIICHb MX TPEPHIBHOCTH-HEIPEPHIBHOCTH, YTO
CIIeZlyeT paccMaTpuBaTh KakK B3aMMOJIOTIOIHSIEMEIE
HemHoro wHasi cutyarus XxapaxkTepu-
3yeT Cpeau3eMHOMOpCKUE pojbl. Hemocpencrsen-
HBIM TIPOU3BOIHBIM OT Androcymbium, BeposiTHEE
Becero sipnsieTcst Colchicum. DTO cieayeTr He TOIbKO
[0 BBISIBIICHHBIM MHOIO CXOJHBIX C Androcymbium
MpU3HaKaM ¥ HaJIWYHIO KOHTAaKTOB €ro apeaja C
ceBepo-appUKAaHCKUMU BHIAMHU  Androcymbium,

IIPpOLCCCHhI.

HO W 10 JaHHBIM HMCCJIECJOBAHHN JAPYTHX aBTOPOB.
Hanpumep, ectp paboThl 1O PEKOHCTPYKIHU ITYTH
MUTpAIUK BUJIOB TIOCTIEIHETO ¢ 3amaja u tora Ad-
PHKH Ha ceBep C y4yeTaM NEepHOANYECKHX HU3MCEHe-
HUM KJIuMMara, CTaBIIMX NPUYUHOW JIUIBIOHKIUN
ero apeana (Hoyo et al., 2009). Otu aBTOpHI I10-
MyCKAaIOT BO3MOXKHOCTh CUMTaTh aHuectopamu Col-
chicum Bunsl Androcymbium, niponukmme B Cpe-
JTM3EMHOMOpBLE Yepe3 apuAHBIH TPAKT BOCTOYHOIO
nodepexbsi AQpUKH U KOTOpbIe MOP(OIOTHICCKH
ommxe k Bumam Colchicum (Orane3osa, 2019). s
Colchicum xapakTepHO caMO€ 3HAYUTEIHHOE BH-
JI0BOe MHOToOOpa3sue. BapuabenbHOCTh OHONIOTHH,
AKOJIOTHUH, OOIMIeH MOPQOIOTUH, KapHOIOTHH, II0-
JIUTUIONINH, CIIOCOOOB OTBUICHUS ONPEACIWINA €ro
KOJIOCCAJIbHBIM HENPEPBIBHBIN JIPEBHECPEIU3EMHO-
MOPCKHH apeall, 3aXBaThIBAIOIINN U HEKOTOPHIE TTO-
rpaHuuHble obnactu. [IBe apyrue rpynmsl obmaana-
0T SIBHBIMH [TPU3HAKAMH Y3KOH CIIeIaIi3ainu OT-
HocuTenbHO BUIOB Colchicum. Tlpexae BCero 1o
AKOJIOTHYECKasl CIEeIHaIU3as — IPUYyPOYCHHOCTh
K apUJIHBIM OTKPBITBIM MECTOOOUTAHUSIM, IIBETCHUE
B KOHIIE 3UMBI — B CAMOM Hayajie BECHBI, TO €CTh B
XOJIOJTHOE BpeMsl Tojla, 0COOCHHO XapaKTepHOe IS
ovara MHOrooopasust BunioB Merendera na ApMmsiH-
CKOM HAaropbe€ C MPWIETAIONIMMH TEPPUTOPHUSIMHU.
OTO Ompelnenawio INIaBHBIA OTIMYUTEIbHBIA IpU-
3HaK ero NBeTKoB OT 1BeTKOB Colchicum — OTCyT-
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CTBHE LIBETOUHOH TpyOKu. [0 mocemienns HaceKo-
MBIMHU LBETKH Merendera MMUTHPYIOT LIBETOUHYIO
TpyOKy 3a cueT ocoObIx BeipocToB. [locrne mocemienust
JIMCTOYKM OKOJIOI[BETHHKA PACIafIaloTCs, OTTATUBASI
NPUKPEIUICHHbIE K HUM THIYMHKU OT CTUJIOIMEB U, Ta-
KUM 00pa3oM, HCKJIIo4as BO3MOKHOCTH aBTOTAMHU.
I[NepekpecTHOE OMBUICHUE — BAYKHOE OTIIMYHE HE TONb-
KO BHUIOB Merendera, Ho v BuioB Bulbocodium. Be-
POSTHO MMEHHO 3TO, C OHOW CTOPOHBI, TO3BOJIMIIO UM
3aHATH OOJIEe CIOKHYIO SKOJOTMYECKYIO HHILLY, C JIPY-
TOM, OrPaHUYMWIIO UX 3BOJTIOLMOHHBIA MOTEHIHAI.

Pesynbrarom nponenanHoil paboThl sIBISETCS
YCTaHOBJICHUE CHCTEMBl JOKa3aTeJbCTB HaJIHYHsI
CXOZCTBA W pa3jIn4Ms, TO €CTb HPEPHIBHOCTH-HE-
NPEPHIBHOCTH, B MOP(OJIOruH, OMOIOTHH, IKOJIO-
UM, Teorpaduy CpaBHUBaeMBIX TakcoHOB. Ona
JIOTMYECKH YKJIAJbIBAlOTCSI B BOJIOLIMOHHBINA IIPO-
LecC, NPOMCXOAMBIIMK B pE3yjibTare MHIPALUU
npeakoBoit popmel — Androcymbium — u3 1ro-3a-
nmaga u rora Agppuxu B o0macte Cpearn3eMHOMOPbS
U MIOCIIEYIOLIEeH 3BOJIIOLUCH U PaCIpOCTPaHEHUEM
HOBBIX (popm 1o Bcemy [peBHemy Cpeau3zeMHOMO-
pbto. IIpepbIBHOCTE-HENPEPHIBHOCTL 3BOJIFOLIMOH-
HBIX IIPOLIECCOB B IPYMIE HCCIECIOBAHHBIX TaKCO-
HOB, Ha MOH B3IVISII, SIBJISIETCSI OUYEBHIHOCTBIO. JTO
MO3BOJISIET MCIIONBb30BAaTh Ul HUX CHCTeMaTHye-
CKYIO KaTeropHvio «poay», He OTpuLasi POACTBEHHYIO
CBSI3b MEKIY HUMHU.

YHuBepcaabHOCTh H HEOOXOAMMOCTh
NpUMeHeHUs OHATHH
«IIPepbIBHOCTbL — HENIPEPbLIBHOCTbY B CHCTEMA-
THKe KUBOT0

BzaumonononHeHne MOHATUN «IIPEPHIBHOCTH —
HENPEPHIBHOCTH, CHMMETPHS — ACHMMETPHSD) BIIEP-
Bble ObuTH nipenyiokenbl H. bopom u B. T'elizenOep-
TOM B Hadajie MPOILIOrO BeKa ISl OObICHEHUS Iy-
AIMCTUYHON NPHUPOABI CyOaTOMHBIX yacTull. Takoi
TIOJTXOJ] TIO3BOJIAJI CHSATH TIPOTUBOPEUHSI MEXKTY 3TH-
MU TIOHSITHAMH, KOTOPBIE IO ITOTO BPEMEHHU Oe3-
OTOBOPOYHO CYUTAJIHCH albTepHATHBHBIMU. [103ke
B COOpHHKE CTarei, HAlMCAHHBIX B Pa3HbIC TObI,
Bop (1961) pa3Bmi 3Ty uaero, Moka3ai, 9TO 3THM
(heHOMEHOM OOBSCHSAIOTCS MHOTHE SIBIICHUSI B OHO-
JIOTUH M JIPYTHX 00JIACTSIX 3HAHUS.

Caurato (Oranesona, 2006, 2018), 9To B XH-
BOI Marepuu eCcTh aHAJIOTHH C MHUKPOMHPOM, €CTh
MHOXKECTBO MPUMEPOB B3aUMOJIOTIOTHEHHS COCTOSI-

HUH NPEPBIBHOCTb — HENPEPBIBHOCTh, CUMMETPHSI-
acummetpus. Hanpumep, monekyna JITHK, kotopas
XUMHYECKH HENPEPhIBHA, HO (PYHKIIMOHAIBHO TIpe-
pBIBHA — pa3JielicHa Ha TeHbI, (PYHKIMOHHPYIOIIUE
KaK OTIeNbHBIE equHuIpBl. Ee mnepudepnueckne
YYaCTKH a0COIIOTHO CUMMETPHYHBI, TOT/a KaK IeH-
TpajbHasl 4YacTh aCHMMETpHUYHA Oiarogapsi cucTeMe
ouomornyeckoro koma. Ilpu 3ToM Mopdomorudeckas
cummMeTpust mosekyis! JIHK He Hapymmaercs.

ECTCCTBCHHOHay‘IHaﬂ CHUCTEMA XUBOIO — OJ3TO
OTpaXeHHE TMPEPHIBHOCTH — HEMPEPHIBHOCTH HBO-
JIFOIIMOHHOTO TIporiecca. Llenp cucremarnku — oOHa-
PY’KUTb U OLICHUTH IPAHULIBI IIPEPLIBHOCTH JKUBOIO,
CBSI3aHHBIE B HEMPEPHIBHOCTH HBOIONWHU U aJIeKBaT-
HO OTPa3uTh 3T0. MOXKHO JIM B 3TOM CITy4ae OCHOBBI-
BaThCS TOJILKO Ha CPAaBHEHHWH YaCTH MOJIEKY/ISIPHOTO
cocTaBa HACJIEICTBEHHOTO BEIMIECTBA YKHBOTO, KOTO-
pO€ TMOACYUTAHO TI0 YHCITYy COBIAJICHHN U HECOBIA-
I[eHI/II\/'I, HN3MCHCHUA W HC U3MCHCHUS 3TOT'O COCTaBa,
JaKe C y9eTOM 3HaYMMOCTH 3Toi "acTu? M3BecTHO,
yro (heHoTHuM, To ecTh hopma, QyHKIHS, CTPYKTYypa
JKHBOTO HE SIBISICTCS aOCONIOTHBIM OTPaKEHHEM €ro
TeHOTHTIA, a KOPPETSATUBHO o0ycioBieHa nM. Vimen-
HO (EHOTHUIT SBISIETCS OOBEKTOM HBOJIOIMOHHOTO
nporecca, 00bEKTOM €CTECTBEHHOTO 0TOOpA.

CuuTaro, YTO OpHUEHTAIUSA HAa (QEHOTHIT TPHU
pElIeHNH CHUCTEMaTHYeCKHUX BOIPOCOB, aKIEHT Ha
KOTOpBI ObLT crenad emie JInHHEeM, 3TO HE BYe-
pammHui eHbh OOTaHWYECKOW HayKu. MoeKyisp-
HO-TCHETUYECKHE JIaHHBbIe, OE3yCIOBHO, BaXKHBI,
HO WX HMHTEpIpETalHs B KaTeropHusx MOHO(GMIMN
JOCTaTOYHO ysi3BUMa. OHHM JODKHBI CTAaTh YacThIO
CUCTEMBI OCTaJIbHBIX METOJIOB CHCTEMAaTHUKH, a HE
BOCIIPUHUMATBCS KakK OZ[HO3H3‘IHI)II>1 OTBET Ha €€
CIIO’KHBIE BOTIPOCHI.
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IMommucs k craree I I. Orane3oBoit
“ITPOBJIEMA KATEI'OPUU “PO/I” B COBPEMEHHOM CUCTEMATHKE...”

®otoTadauna I. Poncreennbie TakcoHbl poaa Colchicum.

Colchicum szovitsii Fisch. & C. A. Mey. — CHHaHTHBII BUJI C PO3ETKOH JIMCTHEB; BECHA, ApMeHUsl, boT.
can Uucturyra 6otannkun HAH PA. ®oto aBropa.

C. autumnale L. — THCTepaHTHBIN BHUII, BECCHHHI MTOOET C IUIOIAMH U JIUCTHSIMH; TIPUTIOMHUMACTCS HaT
cyocrparom . aTepHeT: https://commons.wikimedia.org/wiki/File:Colchicum_autumnale 050505.jpg

Merendera trigyna Stapf .— Apmenns, BecHa, bot. can Mucrtutyra 6otannkn HAH PA . ®oto aBropa.

Bulbocodium vernum L. — URL: http://www.florets.ru/sad-rasteniya/podsnedjniki/brandushka.html

Androcymbium melanthioides Willd. — 1oxHOappUKaHCKAN BU C IPATIOTHUMAFOIIIAMCS HaJl
cyOcTpaToM 1moOerom 1 arTpaKkTUBHBIMU OpakTesiMHU OEJIOTO I[BETA, OKPYKAIOLIUMHU COIBETHE.
WurepHer: https://www.google.com/search?q=androcymbium+melanthioides&rlz

Androcymbium rechingeri Greuter — cpeIu3eMHOMOPCKUH BU. bpakTen B CpaBHEHUHU C OOBIYHBIMU
JUCTBSIMU BBIACIIAIOTCS OoJiee y3KUMH pasMepaMu. MiaTepHeT: https://int.search.myway.com/search/

Alimage.jhtml
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M. YA. ASATRIAN, M. E. OGANESIAN

REVISION OF THE TYPES COLLECTION
OF HERBARIUM OF THE INSTITUTE
OF BOTANY, NATIONAL ACADEMY OF
SCIENCES, REPUBLIC ARMENIA (ERE),
4. (ADDITIONS)

The types collection of Herbarium is supplemented
by 29 authentic specimens of vascular plants belonging
to 11 families, 17 genera, 20 species and 7 taxa of sub-
specific rank. These specimens includes 10 isotypes, 2
syntypes, 1 isosyntype, 4 authentic specimens. 2 unpub-
lished taxa are typified as authentic specimens. In the
collection are included 11 topotypes too.

The data of the labels are databased and are
already in open access at JACQ database (http://
herbarium.univie.ac.at/database/search.php). All the
specimens are scanned and images will be placed
in JACQ database and GPI database (http://plants.
jstor.org). The list of these specimens is given.

Herbarium ERE, type specimens, Global Plants
Initiative

Uuunppyuwtr U. 3., <ndhwtbuhuywt U. E
Cwjwumnwuh Cwupwwbwnnpjuu  Ghunne-
pyntuubiph Uqquwjhtu Uwnbtdhwjh Pniuwpw-
uniyejwu htunmphwnnunh <Gppwphnwh (ERE)
whwywjht hwjwpwénth yEpwuwmnignd, 4: /
Lpwgnufubip/:

Lbppwphndh  whywiht hwywpwdntu
(nwgyb £ 29 wypbtunpy udniyny, wywwnyw-
unn 11 puwnwupph, 17 gbinh, 20 wbuwyh L
Gupwwnbuwlwihu Ywpgh 7 wwpunup: Wu
udnipubipp wwpniwwynd &Gu 10 hgnunhw, 2
uhuwinhw, 1 hgnuhtuinhw, 4 wypbuwmhy udnwy:
2 shpwwwpwlyws nwpunt inhwhdhlwgyby
Gu npwbtiu wypbtunhy udnpubp: <wyjwpw-
onth Ube pungpyyti Gu uwl 11 nnnwnunphwbip:

Ewnhybwnubph ngjwiubpp ubpdndyt) Gu
JACQ mjjwiutiph pwqw W wpnbu nlubu pwg
dnuinp ( http://herbarium.univie.ac.at/database/
search.php): Pninp udnwubpp uywuwynpyb
Gu L ywwybpubpp Yunbnunpytu JACQ L GPI
(http://plants.jstor.org) wyjwjubph pwqwub-
pnud: LpYwjwgynwd £ udnipubiph gwuyp:

ERE htinpwphnud, i(nhwuwyhti tdniptlin, Global
Plants Initiative

Acampan M. A., Ozanecan M. 3. Peusus
kouieknuu tunoB Iepdapusi Uncruryra 6ora-
Huku HanumonanbHoil akanemuu Hayk Pecmy-
0inkn Apmennsi (ERE), 4. (Jlonosinenus).

Komnexnus Ttunos repbapus ERE monomnnena
29 aBTCHTHYHBIMH O0OpaslaMu, OTHOCSIITUMHCS K
I1cemeticTtBaM, 17 pomam, 20 BuzaM U 7 TakCOHaM
MOJIBUIOBOTO paHra. DTu o0Opasibl copepxkar 10
HM30THUIIOB, 2 CHHTHUIIA, | WM30CHUHTHII, 4 aBTEHTHY-
HBIX OOpasia. 2 HeomyOIWKOBaHHBIX TAaKCOHA TH-
NUQHUIMPOBAHbI KaK aBTEHTUYHbIe 00pa3ubl. B ko-
JIEKIIUIO TaK)Ke BKIFOUEHBI 11 TOMOTHTIOB.

JlaHHBIE STHKETOK 3aHECeHBl B 0a3zy JaHHBIX
JACQ u yxe HaxozsTes: B OTKpbiToM joctyre (http://
herbarium.univie.ac.at/database/search.php). Bce 00-
pasipl OTCKAHUPOBAHBI U M300pakeHHs OymyT pas-
MerteHbl B 0azax ganubix JACQ u GPI (http://plants.
jstor.org). IlpuBoguTCS CITUCOK 0Opa3IOoB.

Tepbapuii ERE, munoswvie oopasywvi, Global Plants
Initiative

As an addition to earlier work (Oganesian, Asatri-
an, 2016; Oganesian & al., 2018; Asatrian, Oganesian,
2019) in the Herbarium ERE are revealed 29 authentic
specimens of vascular plants belonging to 11 families,
17 genera, 20 species and 7 taxa of subspecific rank.
These specimens includeslO isotypes, 2 syntypes, 1
isosyntype, 4 authentic specimens. 2 unpublished taxa
are typified as authentic specimens. In the collection
are included 11 topotypes too, as though not being au-
thentic specimens according to “Code”, they are valu-
able reference samples determined by authors of
plant names or distinguished specialists.

The labels are databased and are already in
open access at JACQ database (http://herbarium.
univie.ac.at/database/search.php). All the specimens
are scanned and images will be placed in JACQ and
GPI (http://plants.jstor.org) databases.

The exsiccates were mainly typified as isotypes,
though we understand, that in many cases they
could be syntypes or isolectotypes. As isolectotypes
we typified them only when we had the literary
source with lectotypification. As syntypes are typi-
fied the specimens of taxa for which more than 1
specimen are cited in the protologue.

A library of the original literature was created
(digital and hard).

Below is the list of the specimens (Tab. 1.). The
unpublished taxa are marked, as well as invalid
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names. The family names are given as they appear
in the database, though they not always correspond
to the names accepted in ERE. The species are gi-

ven under the basionyms, if the latters aren’t illegit-
imate. The data correspond to the September 2020.

Table 1.
Authentic specimens of Herbarium ERE
Taxon Type information Country
Apiaceae
Peucedanum pauciradiatum Tamamsch. Isotypus Azerbaijan
P. tomentellum Freyn et Sint. Syntypus Turkey
Asteraceae
H. heteradenum Arv.-Touv. et Cadevall authentic specimen Spain
H. prussicum Nageli et Peter subsp. strehlenense Zahn, authentic specimen Germany
nom nud.
Boraginaceae
Lappula heteracantha (Ledb.) Gurke var. submarginata Isotypus Russian Federation
Popov, nom. inval. (descr. ross.)
Fabaceae
Astragalus kuschkensis Boriss. Topotypus Turkmenistan
A. ninae Pavlov Topotypus Kazakhstan
A. rubtzovii Boriss. Topotypus Kazakhstan
A. scoparius Schrenk Topotypus Kazakhstan
Cicer flexuosum Lipsky Isosyntypus Turkmenistan
Ononis saxicola Boiss. et Reut. Topotypus Spain
Oxytropis gymnogyne Bunge Topotypus Tajikistan
O. oxyphylla ( Pall.) DC. var. arenicola Popov, nom. inval. | Isotypus Russian Federation
(descr. ross.)
O. oxyphylla ( Pall.) DC. var. argentatifolia Popov, nom. Isotypus Russian federation
inval.(descr. ross.)
O. tilingii Bunge Topotypus Russian Federation
Vicia johannis Tamamsch. Isotypus Azerbaijan
Gentianaceae
Gentiana praecox A. Kern. & Jos. Kern. Topotypus Austria
G. sino-ornata Balf. f. Syntypus China
Lamiaceae
Mentha canadensis L. var. suksdorfiana Petr. ined. authentic specimen USA
Phlomis x margaritae Aparicio & Silvestre Isotypus Spain
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Malyschev

Plumbaginaceae

Acantholimon hilariae Ikonn. Isotypus Tajikistan

Statice fraterna Sennen et Pau Isotypus (2) Spain
Ranunculaceae

Delphinium crassifolium Schrad. var. compactum Isotypus Russian Federation

Rubiaceae

Crucianella glomerata M. Bieb. var. lasiantha Boiss. ined.

authentic specimen

Iran Islamic

Republic
Salicaceae
Salix x rhaetica A. Kerner Topotypus (2) Austria
Violaceae
Viola x kalksburgensis Wiesb. Topotypus Austria
V. perinensis W. Becker Topotypus Bulgaria
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A.T. ASATRYAN

NEW DATA ON DISTRIBUTION OF
CAUCASIAN RHODODENDRON
(RHODODENDRON CAUCASICUM PALL.)
IN ARMENIA

New population of Rhododendron caucasicum - an
endangered species of Armenian flora is found on Pam-
bak mountain range. It is stated to be the largest known
population of the species in Pambak mountains. The
presence of the species is confirmed at the Mountain
Bazumtar (Todor) of Bazum mountain range — for the
first time in the 99 years since the first record of R. cau-
casicum in Armenia was made from this location.

Rhododendron caucasicum, subalpine flora
of Armenia

Uuwwpuu W (3. Lnp ndjujubp <w-
Jwunnwund Ynyuuywt dprmwywpnh (Rho-
dodendron caucasicum Pall.) mwpwédwt Jw-
upt: <wjnuwpbndt] £ <wjwunwuph $inpwgh
Juwugywd wnbuwly Rhododendron caucasi-
cum-h unp wynunijwghw Pwdpwyh |Gnuwon-
pwjnw: Wu uywpwgpynwd £ npwtiu Pwdpwlyp
|lGnubpnud nyjw| wmbuwyh hwynuh wnwniyjw-
ghwubiphg wdbuwfunonpp: Unwohtu wugqwd, 99
wnwph wug, hwunwwnyt £ dpunwdwpn ynyyw-
uwuh wnywnieniup  Pwgnuwh  [Gnuwonpwih
Pwgnuipwn (nnnp) [Enwu Jpw' Lwjwunw-
unw wju wnbuwyh wnwehtu gpwugdwu Jwjpnid:

Rhododendron caucasicum,
Lwywupwbh Gupwuwywb dinpw

Acarpsin A.T. HoBble JaHHBIE 10 paclpocTpa-
HEHMIO POIOeHIPOHa KaBKa3ckoro (Rhododendron
caucasicum Pall.) B Apmennn. Hopas nomysust Ha-
XOJISILIIErOCst TOJ YTpo30it Bujia uiopsl ApMenun Rhodo-
dendron caucasicum obHapyxeHa Ha [lambakckoMm xpeoTe.
JlanHast momysiust OTMEYaeTCsl Kak camasi KpyIHast U3
BCEX MOMYJISIIIMI BUJA U3BECTHBIX C ATOTO XpeoTa.
Brepseie uepes 99 et mocne nepBoi perucTpanuu
POIOACHAPOHA KaBKAa3CKOTO B APMEHHUH MOATBEPKICHO
IIPUCYTCTBHE BUJIA B IIyHKTE 3TON HAXOAKHU — HA rope
bazymrap (Tomop) basymckoro xpebra.

Rhododendron caucasicum, cybanonuiickas
¢nopa Apmenuu

Caucasian rhododendron (Rhododendron cau-
casicum Pall.) is the only rhododendron species
found in Armenia and one of the most beautiful rep-
resentatives of the country’s flora. This is up to
50cm tall evergreen shrub, which blooms in late
May-June with large (about Scm in diameter) white
or creamy, rarely pinkish flowers gathered in an
umbel-shaped raceme. The general distribution area
of the species lies within the Caucasus Ecoregion —
in the subalpine belt of the Greater and Lesser Cau-
casus ranges. It is an endangered species of the
country’s flora (Tamanyan et al., 2010) and its
thickets represent a rare and threatened habitat type
in Armenia (Asatryan, Fayvush, 2013).

The distribution area of R.caucasicum in Arme-
nia is fragmented and encompasses the following
mountain ranges in the north of the country: Ba-
zum, Bovaqar (Halab), Pambak, Tsaghkunyants, Ja-
vakhq and Gugarats (Mulkijanyan, 1973; Asatryan,
2013). Most of the findings are dated from 1920s
to 1950s and majority of the sites have never been
visited again since they were discovered. The main
obstacle was difficult access to the sites, for which,
in addition, no geographical coordinates were avail-
able.

In September of 2019 on our joint fieldtrip to
Bovaqgar mountain range together with Anush Ner-
sesyan and Vasil Ananian due to distant observation
with binoculars we noticed a dark green cover at
one of the tops of Pambak mountain range, which
as we guessed, was a population of R. caucasicum.
A few weeks later together with Kristina Ananyan
we made a trip towards that site and got a confir-
mation of the presence of quite large population of
the target species on place. The site includes some
close peaks above village Antarashen with Khorunk
as the highest (3044 m above sea level (a.s.l.)).

This is a new location for Caucasian rhododen-
dron as it is not mentioned in any literary source
and no herbarium sample is available from there. R.
caucasicum on Pambak mountain range was found
for the first time in 1931 near village Fioletovo.
Later, new populations were recorded in the cen-
tral part of the range near village Margahovit and
in about 12 km to the west of it by the top of May-
mekh mountain. The last one is the closest location
to the newly found population at Antarashen — there
is about 4 km distance between them. According
to Troitsky (1937) R. caucasicum was collected by
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N. Sahakyan on 12 Aug of 1936 from the eastern
slope of Mt. Maymekh in the pasture of village Sha-
humyan (former Vartanlu) by the Karpi river head.
Surprisingly, the new found population near
Antarashen went unnoticed by the previous re-
searchers, although it is located in a more acces-
sible and visible place. Rhododendron communi-
ties at this location are found at altitudes of 2500
- 3040 m a.s.l. in a subalpine meadow as well as
on steep rocks and screes on higher altitudes, up to
the mountain tops. On the lower elevations, sparse
bushes are found in a meadow, while screes and
rocks are covered with rather solid thickets or so-
called “rhododendron spots”, the largest of which
on Khorunk mountain has an area of about 8-10
hectares. Snow on stone runs stays for much longer
than in the grassland thus ensuring high humidity
and creating comfortable conditions to the rhodo-
dendron. According to the locals, in some years,
small snow spots remain here up to July-August.
Abramyan (1959) describes four types of rthodo-
dendron communities in Armenia, three of which,
such as solid thickets, sparse thickets and integrated
tickets with various types of grassy vegetation may
be seen here. The fourth type — rhododendron thick-
ets integrated with the birch forest are not found at
this location. Forest belt in this part of the range
is represented with comparatively small fragments
with their upper limit at 2250 m a. s. I. The R. cau-
casicum’s communities here are found at about 200
m above the forest. The condition of the population
is good, and no threats have been identified. Natural
reproduction is sufficient. There were no signs of
grazing, since hay meadows are located on the low-
er altitude where the rhododendrons are not found.
At the same period — in September of 2019 we
together with Anush Nersesyan and Vasil Ananian
made a remarkable rediscovery of R.caucasicum’s
population at Mt. Bazumtar (Todor) and nearby are-
as of the Pushkin pass (Bazum mountain range).
This location is known as one of the two close sites
on Bazum mountains, where R.caucasicum was col-
lected for the first time in Armenia in 1920 by A.B.
Shelkovnikov (Troitsky, 1934; Asatryan, 2013) and
since then we were the first researchers who con-
firmed the presence of the species there. Rhodo-
dendron at this location occurs with comparatively
large “spots” in the meadows on the slopes of the
north and north-eastern exposition — at about 150-

200 m above the forest belt and up to the top of Mt.
Bazumtar at 2796 m a.s.l. The lowest locality of the
rhododendron we recorded on the Pushkin pass was
at 2243 m a.s.l. The herbarium specimens collected
from the described locations are stored in the her-
barium of the Institute of Botany after A.Takhta-
jyan, National Academy of Sciences of Armenia
(“Pambak mountain range, above vill. Antarashen,
at 2560 m a.s.l., 13.10.2019, leg. A. Asatryan, K.
Ananyan, det. A. Asatryan” ERE 197927, 197928;
“Bazum mountain range, Pushkin Pass, at Ba-
zumtar (Todor) peak, 2600 m a.s.l., 21.09.2019, leg.
A. Asatryan, A. Nersesyan, V. Ananian, det. A. Asa-
tryan”, ERE 1980017).

The new data on R. caucasicum given above
may be used in further conservation planning and
monitoring of the species and its’ habitats and will
support the reassessment of its status for the upcom-
ing new edition of the Red Data book of Armenia.
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1 — Population of the Caucasian rhododendron on Pushkin Pass, at Mt. Bazumtar.

2 — R. caucasicum at the new location on Pambak mountain range.
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A.T. ASATRYAN

NEW DATA ON DISTRIBUTION OF TWO
RARE ORCHID SPECIES (Orchis tridentata
Scop. and O. papilionacea L.) IN ARMENIA

The data on new location in Armenia as the first
find in Darelegis floristic region is given for endan-
gered species Orchis tridentata. Another rare orchid
species O. papilionacea was found in Zangezur flo-
ristic region — this is the first record of the species
for the south of Armenia.

Orchis tridentata, Orchis papilionacea,
rare orchids of Armenia

Wuwwnpyut U. (3. Lnp myjwjubp wywu-
wwund fjunpnpéh Gpynt hwqyugynun nk-
uwlyh (Orchis tridentata Scop. W O. papil-
ionacea L.) mwpwddwu Yybpwpbpjup: Pbp-
Ynw 6 nyjwjubp <wjwunwund yunwugywd
Orchis tridentata wnGuwyh unp wébjwdwpp
YGpwpbinwy, pusp “wpbintighuh $inphuwnpy
opowund wju wnbuwyh gpwugdwu wnwohu
nbwpu E: funinpéh JbYy wy hwqyugynun O.
papilionacea wnbuwlp hwjinuwpbpydb) b Rwu-
gbigniph $nphuwinpy 2powunwd: Stuwyp hw-
pwywiht  <wjwuwnwuh hwdwp  pbpgnd |
wnwoht wuqwu:

Orchis tridentata, Orchis papilionacea,
Lwywuypnwbh hwqyuginuy funinpdttin

Acarpsin A.T. HoBble naHHbIEe 1O pacnpo-
CTPAaHEHUI0 [BYX PeAKHX BH/JI0B STPBHIIIHUKA
(Orchis tridentata Scop. u O. papilionacea 1L.) B
ApMmenun. [IpuBonsaTcss naHHBIE O HOBOM MECTO-
HaXOX/IeHWu — mepBoM B [lapenerucckom duopu-
CTHYECKOM paiione penkoro Buna Orchis tridentata.
Eute onun penxuii Bup sarpsiiauka O. papilionacea
ObUT OOHApYKEH B 3aHTE3yPCKOM (DIOPUCTHYECKOM
paiioHe. DTO mepBbIM ciayyall perucTpaluu BUAA B
F0KHOH ApMEHUH.

Orchis tridentata, Orchis papilionacea,
peoxue opxudeu Apmenuu

In May of 2019 two rare orchid species have
been found in the south of Armenia on our joint trip
with Laurie Jackson and Philip Precey from “Wild-
life Travel” (UK) and Marat Shahbekyan from

“Seven Springs Tour” local travel agency, which
organized the trip.

Orchis tridentata Scop. — a rare species of the
flora of Armenia, listed in the Red Data book as
an endangered (EN) (Tamanyan et al., 2010) was
found on 16™ of May in Noravank gorge, Vayots
Dzor province on the top of a dry rocky slope at
1735 m above sea level in a juniper sparse wood-
land formed with Juniperus polycarpos. As far as
there was only one plant it wasn’t collected for her-
barium, but photographed (photo 1). This species in
Armenia was known only from [jevan and Zange-
zur floristic regions (Averyanov, Nersesyan, 2001),
so it was its first finding in Darelegis floristic re-
gion. General distribution area of O. tridentata co-
vers Caucasus, Europe, The Mediterranean, Crimea
and West Asia.

O. papilionacea L. — another rare orchid spe-
cies, it was found on 18" of May on the roadside by
the main road Goris — Kapan, in about 16 km from
Goris town. Its habitat was a grassland by the fo-
rest verge on 1500 m above sea level. The orchid’s
flowers were scorched by sun as seen on the photo
2. There is no herbarium material on this species
in the herbarium of the Institute of Botany after A.
Takhtajyan of the National Academy of Sciences
of Armenia (ERE) and, unfortunately, we couldn’t
collect O. papilionacea for herbarium because there
was just one plant.

Orchis papilionacea L. is a rare species of the
Armenian flora, mentioned only for Ijevan flo-
ristic region in the north of the country. Here it is
represented with subspecies O. papilionacea L.
subsp. schirvanica (Woronow) So06, which distri-
bution area includes Caucasus and north of Iran
(Averyanov, Nersesyan, 2001). The species is lis-
ted in the Red Data book of Armenia under Data
Deficient (DD) category (Tamanyan et al., 2010).
O. papilionacea general distribution area includes
Caucasus, southern Europe, The Mediterranean and
south-western Asia.

The given new data will be useful in the reas-
sessment of O. tridentata and O. papilionacea sta-
tus for the upcoming new edition of the Red Data
book of Armenia.

Because of a very limited time we had on the
trip it was impossible to explore larger areas in or-
der to find more specimens of these orchid species.
More detailed explorations in the mentioned loca-
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tions are planned for the nearer future. chis L. // ®dnopa Apmenun, 10: 199-210)
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Photo 1. Orchis tridentata Scop. Photo 2. Orchis papilionacea L.



Takhtajania, 2020, 6 27

A. A. DJIBAKAH

SCHOENOPLECTUS HYPPOLYTI N
S. LACUSTRIS (CYPERACEAE) —HOBBIE
BUIbI BO ®JIOPE APMEHUUN

IlepecmoTp TepbapHOro Marepmana oOpasloB
u3 ponoB Scirpus, Bolboschoenus, Schoenoplec-
fus TIO3BOJMJI YCTAaHOBUTH HaiWuue BO Qiope
ApmeHun HOBBIX BUAOB Schoenoplectus hyppolyti
(V. L. Krecz.) V. L. Krecz. ex Grossh. u S. lacustris
(L.) Palla (Cyperaceae), npuBecT AaHHBIE 1O UX
MECTOHAXOXK/ICHUIO ¥ BBICOTHOHM MPHYPOYCHHOCTH.

@nopa Apmenuu, Schoenoplectus hyppolyti,
S. lacustris, Ho8ble MeCmMOHAX0HCOCHUS

Ejpwlywu W.L. Schoenoplectus hyppoly-
ti W S. lacustris (Cyperaceae) ' Swjwuwnw-
uh $pwyh unp wmbuwlubp: Scirpus, Bolbo-
schoenus W Schoenoplectus gtintiph udniubiph
hGppwphnudwihu - unyeh  Yybpwuwynudp  huw-
pwynpnieinu nybg hwuwnwinb] Schoenoplectus
hyppolyti (V. 1. Krecz.) V. 1. Krecz. ex Grossh. L S.
lacustris (L.) Palla (Cyperaceae) unp inbiuwlubiph
wnywynipniup Lwjwunwuh $inpuwinid, huswtiu
Uwlb  wnbnGynienuubp  ubipywjwgub) upwug
nbnwduwyptiph W pwpdpniejuit Ybpwpbinjuw:
Lwywuypnwbh pinpw, Schoenoplectus
hyppolyti, S. lacustris, unp ppinwyuynbn

Elbakyan A. H. Schoenoplectus hyppolyti and
S. lacustris (Cyperaceae) - new species in flora
of Armenia. The revision of the herbarium mate-
rial of the specimens from the genera Scirpus, Bol-
boschoenus and Schoenoplectus made it possible to
confirm the presence of new species Schoenoplectus
hyppolyti (V. 1. Krecz.) V. I. Krecz. ex Grossh. and S.
lacustris (L.) Palla (Cyperaceae) in the flora of Arme-
nia, and to provide data on their location and altitude.

Flora of Armenia, Schoenoplectus hyppolyti,
S. lacustris, new locations

B 2009 1. 1. Tatanos mepeonpenenui odpaszerl
Bolboschenus maritimus (L.) Palla. (ERE 169590)
B Schoenoplectus hyppolyti (V. 1. Krecz.) V. L
Krecz. ex Grossh. Panee 3 0nuskux pona — Scirpus,
Bolboschoenus, Schoenoplectus BXogWIn B COCTaB
Scirpus, KOTOPBIA BIIOCIEACTBUH ObUT TIOAPA3/CIICH

Ha Oosiee yem 50 pomor (Eropora, 2004; TaraHos,
2004). D10 HaBeNO Ha MBICIIb TIEPECMOTPETh Tepoa-
pHii 3THX POIOB, B pe3yabrare 4ero ObLIM 0OHApY-
JKEeHBI BUIIBI Schoenoplectus hyppolyti u S. lacustris.

Schoenoplectus hyppolyti (V. 1. Krecz.)
V. 1. Krecz. ex Grossh.

Apmenust

EpeBanckuii (JiopucTHYECKHI paiioH

Shadyrlu [c. Mycanep ]!, distr. Echmiadzin, prope
Parakar. 10.07.1925. Leg. A. b. lllenkoBuukos, det.
A. Dnbaxsu 23.12.2019 ERE 5742; ApmCCP Apra-
marckuit p-H, xanagany [c. Macwuc] . Bmonb ocymm-
TenbpHOM KaHaBbl. Leg. A. bapcersa 15.07.1954, det.
A. Dnbaxsta 23.12.2019 ERE 64081; ApmCCP Dumn-
aI3UHCKUHN p-H, Oeper o3epa Amara, B OKPECTHOCTSIX
c. Anara. Leg. N. S. Chandjan 25.09.1983, det. A. D1-
Oaksn 23.12.2019 ERE 122532; ApmCCP, okp. cer.
Oummamsud. I[lo OGepery DuUMHam3WHCKOTO KaHaja.
13.07.1952. Leg. H. B. Mup3oesa, det. A. Dnbaxsx
23.12.2019 ERE 128290; Apramarckuii p-H, Peran-
ay x Capmxkanap [Apapar]| Ha 6onorax. 12.07.1954.
Leg. Bapcersin A., det. Taranos U. 13.07.2009 ERE
169590; Apramarckuit p-u, H. Hamkapmy [c. Cast-
Hoga] na 6omotax. 26.06.1954 Leg. A. bapcersiH, det.
A. Dnbaxsn 23.12.2019 ERE 185294; 3anrutacap-
ckuil [Macwucckuii] paiton. B 0,5 kM K 10.-3. OT cell.
Jxabauany [c. Macuc]. Beiron cen. Ixxabagamy. Cr.
Ne 9. Kont. Ne 6. 26.07.1947 Leg. Asuzsn, det. A.
OnbaxsH 05.03.2019 ERE 195243

MerpuHncknii uiopucTnyeckuii panon

ApMCCP, Merpunckuii p-H, Arapak X Merpu,
3a00JIOYCHHBIN y9acTok y goporu. 27.06.1986 Leg.
H. C. Xanmxsan, det. A. Dabaksan 23.12.2019 ERE
132499

Herbarium musei SSR Armeniae, Merpmn.

15.07.1939 Leg. A. Araratian et A. Takhtadzian,
det. A. Dnbaksn 23.12.2019 ERE 27248

CeBaHckuil (uiopucTHYECKHI PaiioH

Expeditio Sewangensis 1923. Distr. Novo
Bajazet [["aBap], prope lacum Gilli, 6300". Leg.
O. Zedelmejer 19.07.1923, det. A. Dnbaksn
23.12.2019 ERE 133258

' B kBagpaTHbIX CKOOKaX HPHBOIATCS COBPEMEHHBIC
Ha3BaHUsI HACEJICHHBIX ITyHKTOB
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Hapanerucckuii puiopucTuueckuii paiion

ApMCCP, Exernam3opckuii p-H, TpaBblii OOpT
peku Apria, Mexxay ApeHu x Apnu, 6eper peku, 3a00-
noueHnbiit yuactok. Leg. N. S. Chandjan 01.10.1983,
det. A. Dnbaksn 23.12.2019 ERE 122560

Daralaghez. Kemmmkenn [Exernamsop], Oe-
per p. Apma, 3apociau Salix. Leg. A. Araratian
et A. Takhtadzian 02.07.1930, det. A. DnOaksu
23.12.2019 ERE 27247

3umMHee mactoume coBx. Ajiares. beper Apmauas
[Apna] Bo3ne Kapasan capas. 18.07.1935. Leg. B.
Maccuno, det. A. Dmbaksan 23.12.2019 ERE 196836

HaxuueBan

HaxuueBanckass ACCP, Hopamenckuit p-H.
Ceno Camapaxk. Leg. A. bapcersa 28.05.1954; det.
A. Dnbaksu 23.12.2019 ERE 185293

Oo6mee pacnpoctpanenue: Boct. EBpora, 3ar.,
Cpennsis, Lentp. Asus, KaBkas

B 2018 . B UucTutyT OoTanmku um. A. Tax-
Ta/pKsTHa TocTynun repOapuil 3 CenbCKOX03sii-
CTBEHHOT'O M 300BETEPUHAPHOTO HHCTUTYTOB (HBIHE
Arpaproro yHuBepcutera). [Ipn n3ydennn obpas-
OB poaa Schoenoplectus, Ha KPOIOIIMX YeIIyHKax
omHoro u3 HuX (3anrubacapckuii paiion. B 0,5 km
K 10.-3. OT cei. JIkabagamy. Beron cen. [[xxabagairy.
Cm. Ne 9. Kont. Ne 6. 26.07.1947 Leg. Asusss, det.
A. DOnbaxsH 05.03.2019 ERE 195243) 6butn 00Ha-
PYKEHBI IIUIHKH, WIH MIETHHKH, MPUCYIIHE BUILY
Schoenoplectus hyppolyti (V. 1. Krecz.) V. 1. Krecz.
ex Grossh. (I'poccreiim, 1940; Eroposa, 1976, 2005;
Hcaes, 1952). Panee »ToT 3K3eMIUIsIp OBLT Ompee-
neH MarakstHoM Kak Scirpus tabernaemontani Gmel.
(=Schoenoplectus tabernaemontani (Gmel.) Palla),
KOTOPBII XapaKTepU3yeTcsl HATMIMEM Ha KPOIOIINX
Yeuryiikax KapMHUHHO-KPAaCcHBIX OyrOpKOB, Wil O0po-
naBouek ( ['poccreiim, 1940; Eroposa, 2005; Kpeue-
toBud, 1937; ®mopa CCCP,1936; XanmxsH, 2010;
Kit Tan & Oteng-Yeboah,1985; Kukkonen, 1998;).
S. hyppolyti 611 onucan B 1926 1. ¢ BOCTOYHOIO
nobepexpsi Kacnmiickoro Mops M3 OKpecTHOCTEH
tdopra llleBuenko (OwbBmIUIT (OpT ANEKcaHIPOB-
ckuit) (“Typus speciei:Kazahstania caspica, plana
montana Ustj-Urt occidentalis, in rivulo infra fontem
Tamtschaly partis inferioris valleculae salsugineae
Merety (in viciniis Castelli Alexandrovsk ad mare
Caspium). 7.IX 1926. Th. Russanov” (Kpeuero-

By, [1937]). «AmaeBckuii y. 3amaaHblii YCTh-YPT.
Ponnuk Tamuanbl B HU30BBsIX casi Mepethl. B pyube
Hwke poanuka. 07.1X.1926. Scirpus Tabernaemontani
Gmel.Ne 249; Schoenoplectus Hyppolyti. sp. nova.
28.1X.1936. Typus! V. Kreczetowicz. LE 01071778;
LE ¢oto! (Poto 1). Jlo nocnenHero BpeMeHu Bu S.
hyppolyti ipuBomUIICS Ui APMEHUY TI0 SIMHCTBEHHO-
My IK3eMITLIpY, coOpanHoMy A. b. IlIeTKoBHUKOBEIM
B 1925 1. u3 okpecrHocreil Ilapakapa u omnpenenen-
ueiii B. U. Kpeuerouuem (LE, photo!) (Poto 2) (Ero-
posa, 2005, 2006). B repbapun MucTHTYTa OOTAaHUKH
HAH PA nm. A. TaxTtapksiHa iMeeTcst TyOiHuKar 3Toro
obpasia (Shadyrlu, distr. Echmiadzin, prope Parakar.
10.07.1925. Leg. A. b. lllenxoBaukoB ERE 5742)
MepBOHAYAIBLHO onpeneneHHbiil A. A. I'poccrelimom
(mo omcanus Buma S. hyppolyti) xak Schoenoplectus
tabernaemontani (®oto 3). XaumksH xe (2010) ot-
Meyala, 4To MapakapCKuid SK3eMInIsp (110 Bced Bepo-
SITHOCTH, OHa uMerna B Buay nMeHHo ERE 5742) «mo
CTPOEHHIO KPOIONIMX Hemryd (a Takke MO APYTUM
MpU3HAKaM), BIIOJHE BMEILAETCS B NIPECIIbl M3MEH-
4YUBOCTH S. tabernaemontaniy.

Schoenoplectus lacustris (L.) Palla

Jlopuiickuii ¢paopucTuyecknii paion

Jlopu, oxpectHoctu cen. Jlcex, Oeper o3e-
pa.17.06.1922 Leg. A. b. lllenkoBHuKOB; teste B.
Schischkin; A. Da6aksu Est! 23.09.2019 ERE 5735

PA Map3 Jlopu, okpecTHOCTH cena Ypacap, 03e-
po lymanamy, 1560 M H. y. M. 13.08.2011 Leg. H.
XanmrsH, A. Tymansm; det. A. Dnoaxsa ERE 185118

HNnxeBanckuii GuiopucTuyecKuii paioH

CremanaBanckuii p-H, c¢. CapaToBka, BTOpOE
o3epo ciesa ot goporu 07.08.1985 Leg. H. C. Xan-
oksH; det. N. S. Chandjan, 1986; A. Dn0aksu Est!
23.12.2019 ERE 132471

B.- Axypsinckuii (iopucTHyeckmii paiion

Awmacuiickuii p-H, ¢. Apaenuc, o3. Lllakpommd,
2190 m; 31.07.1998 Leg. . I'abpudnsn, M. Ora-
HecsiH, O. Hasaposa; det. A. DnbaksH 23.12.2019
ERE 185297

Obmee pacrpoctpanenue: Espomna, Cpeanzem-
HoMmopbe; 3am. Asus (Typrous, penxko B Mpane u
Adranucrane), Kaskas (Eroposa, 2006).

[lpyn u3yueHun repOapHOro Marepuaja BbILIC-
yKa3aHHBIX 3 pOAOB ObUIM OOHApPYXKEHBI 00pa3iibl
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0e3 OOpogaBOYEK M LIMIHMKOB HAa KpPOMOLIMX uYe-
nIryiikax, To €cTh ¢ NPU3HAKAMH, TPUCYIIAMHU BHUIY
Schoenoplectus lacustris (L.) Palla. S. lacustris «xa-
paktepusyercsi TonbiMu (0e3 OOopomaBOYeK W IIU-
MUKOB) KporoumwmMu uenrysimu» (I'poccreiiv, 1940;
Eropoga, 2005, 2006; Kpeuerouu, 1937; Poxesut,
1936), o xoTopoM Tak ke, Kak u o S. hyppolyti o1-
MeYaJoch, YTO «ITOT BHJ OMpPEICICHHO HE BCTpe-
yaercsi B peciryonuke, xotsi B ERE umeercs sxzem-
wisip u3 MmkeBaHCKOTO (DIOpHCTHYECKOTO paiioHa
(cex), nneHTnUITMPOBAHHBINA MTEPBOHAYATBHO KaK
S. lacustrisy (Xaumksa, 2010) (Poro 4). [lo maH-
HbIM Eropogotii (2005) S. lacustris npou3spactaet Bo
Bcex paitonax Kaskasa (IIpemkask., 3am., Llentp. (B.
Kym.) m Boct. (Man.-Camyp) Kask., Ces.-3an. 3a-
KaBk.), kpome FOxnoro 3akaBkaszpsi. OnHaKo B rep-
6apru ERE, kpoMe BBINIEYTTOMSHYTOTO 3K3eMILIIpa
n3 Jlcexa (ERE 5735), umeercs S. lacustris (ERE
132471) (Poto 5), xotopeiii B 1986 . cobOpana u
onpenenwia H. XaHxsH, a TakkKe JBa Nepeorpe-
neneHHbIX MHOIO oOpasna (ERE 185297, 185118),
paHee onpeJesieHHbIe €10 Kak S. tabernaemontani.

Takum oOpazom, oba Buga — Schoenoplectus
hyppolyti (V. 1. Krecz.) V. I. Krecz. ex Grossh. u S.
lacustris (L.)Palla. sBnstoTcss HOBUHKaMu (IIOpHI
ApmeHun.

Bripaxkato orpomnyto OmaromapHocts M. B.
TaranoBy, BUH um. B. JI. Komaposa PAH, 3a npe-
JnoctapiieHue xpansmuxcs B LE u3o0paxenuii ro-
noruna u Ilapakapckoro obpasma Schoenoplectus
hyppolyti 1 KOHCYIbTALNH.

Bripaxkato cBOO MpHU3HATENBHOCTH 1. 0. H. Ora-
He3oBoil [ I u 1. 6. H. OranecsiH M. D. 3a 1ieHHBIE
YKa3aHMs IPU HAIMCAHUU CTATBH.
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®orol — Schoenoplectus hyppolyti , ronorun, LE
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®doro 2 — Schoenoplectus hyppolyti, LE
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Schoenoplectus  hippotote(Q bus)
M ep Gosef
Det. A. Dnbaksn ﬂ 3.48.20 (2

BE= FLORN ARNENIAE

HERBARIUM PROV. ZANGIBASSAR

LU —

’ Spiyzé/, distr. Eémiadzin, prope Parakar

®doto 3 — Schoenoplectus hyppolyti, ERE
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®Doro 4 — Schoenoplectus lacustris, ERE
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s (4)Palls

Det. A. DGaksn A3 AL 2047
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PUH BOTAHHYECKOTO HHCTHTYTA AH APM CCP
M INSTITUTI BOTANICI Ac. Se. ARMENIAE

®dorto 5 — Schoenoplectus lacustris, ERE
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I' M. ®AHBYII, A. C. AJIEKCAHAH,
P. H. OBAHHHCHH, K. 3. JUKAH/IKYTA3SIH

noaPOA LIMNIRIS POOA
IRIS (IRIDACEAE) B APMEHUUN

B crarbe npuBeseH HOBBIN 111 APMEHHUHU BUJ
Iris lazica Albov, a Takxe TpHBEIEHBI IaHHBIC
M0 PacCHpOCTPAHECHUID U OCOOCHHOCTSIM MECTO-
oburanmii Bcex 4 BHIOB Tonmpoma Limniris poma
Iris, BcTpevaromuxcsi B ApMEHUHU.

Kniouesvie cnosa: HOBbIH BUn, Iris lazica, Limniris,
pacnpocmpanenue, Mecmoooumanus

Sdwyyny 4. U., Uipuwtyuu W. U., <ny-
hwuuhuyyjwt <. b, RQuugninuqyu Y. 2. Iris
(Iridaceae) gtinh Limniris Gupwgbtnp <wjwu-
wwund:  <nnwdnud - ubpyuwywgwd  Gu
Cwjwuwnwuh hwdwnp unp Iris lazica Albov int-
uwlp, huswbu uwl Limniris Gupwgtinh <w-
Jwutnwunwd hwunhwnn pninp 4 wnbuwyubiph
wmwpwdwdnipynitup b ptwydhowywinptph
ulwpwghpp:

Unp pbuwly, Iris lazica, Limniris,
ppwnwddwignipynit, ptwluhswduynbin

Fayvush G., Aleksanyan A., Hovhannisyan
H., Djandjughazyan K. Subgenus Limniris of the
Genus [ris (Iridaceae) in Armenia. The article pre-
sents a new species for Armenia, Iris lazica Albov,
as well as data on the distribution and habitats of all
4 species of the subgenus Limniris of the genus Iris
growing in Armenia.

New species, Iris lazica, Limniris, distribution, habitats

onpon Limniris (Tausch) Spach poxa Iris L.
BKJIFOYAaeT B ce0s Oosee 45 BHIOB, paclpocTpa-
HeHHbIX B EBpome, Azuu, CeBepHoil AMmepuke u
Ha CPEIM3eMHOMOpPCKOM ToOepexbe Adpuku. D10
onuH u3 4 moapoaoB poxaa Iris L., mpeacTaBIeHHBIX
B Apmennn, 1y kotoporo 3. L. ['abpwmansa (2001)
NPUBOAUT Tpu BUaA: Iris sibirica L., I. musulmanica
Fomin u . demetrii Achv. et Mirzoeva.

B 2008 1. Bo BpeMsl ucclieJoBaHUs PacTUTEb-
HOCTH OKPECTHOCTEH o3epa ApHuind B OKpecT-
HOCTSIX ceseHus [lapuk oOHapyKWIN MOS0
Iris, oTnwyaromierocst TabUTycOM OT M3BECTHOTO B
9TOM peruone /. sibirica. beur cobpan repOapHblit

Marepual u caenansl pororpaduu. Ha cnemyromuit
rog yxe Bmecte ¢ E. Vitek u3 Naturhistorisches
Museum Wien 310 MecTooOuTaHHe OBUIO BHOBB
MOCEIICHO W COOpaH JIOMONHUTENbHBIN repOapHbIi
marepuall. K coxxaieHnto, BeCh COOpaHHBIN repbap-
HBII MaTepual HEMOHATHBIM 00pa3oM ucues. [locie
9TOT0 HaMH HECKOJIKO pa3 IMOCEHaloch MECTOO-
OWTaHre ATOTO BHJA, OJHAKO KaXKIBIH pa3 He Co-
BIIaJIAJIM CPOKHU HAIIETO BU3UTA W IIBETEHUS JTOTO
kacatuka. Hakonern, B 2020 rogy HaM yaanoch 1o-
MacTh B yAa4HOE BpeMs M coOpark Marepuai, Io-
3BOJIMBIIUHN OMPENETUTh 3TOT BUJ Kak [ris lazica
Albov. Takum 00pa3om, B HacTosiiee BpeMs IMOJ-
pon Limniris B ApMEHWHW TIpeACTaBiIcH 4 BUIAMHU.
HeoOxoauMo OTMETHUTH, YTO BCE BUIBI 3TOTO TOJ-
pona B ApMEHHHU SIBJISIFOTCS PEIKHUMH, TPU PaHEe
W3BECTHBIX C TEPPUTOPUH PECITYOIUKY BKITFOYSHBI B
Kpacnyto xuury pacrennii (Tamanyan et al., 2010):
Iris sibirica — B xareropuu VU, [I. musulmanica —
EN u I demetrii — N'T. Yto kacaercs Buaa I. lazica,
TO OH TaK)K€ OYCHb PEJIOK B ADMEHHH, B HACTOSIIIEE
BpeMsi M3BECTHA BCETO OfHA HEOONbINAs MOITYJIs-
WS, Tak 9TO, OYEBUAHO, MpH mepepadboTke Kpac-
HOW KHUTH PAacTeHHH ApPMEHHH OH JOJDKEH OBITH
BKJIIOUCH B HEe.

B xome Hammx MONEBBIX HCCIEIOBAaHUU IIO-
CIIETHUX JIET HaMU ObLJIO OOHApYXEHO HECKOJBKO
HOBBIX NOMYJISIUMKA BUIOB noApoaa Limniris. Huxe
JUTST BCEX YEThIpEX BUIOB MPHUBOISTCS TUATHOCTH-
YeCKHe TPU3HAKH, PACIpPOCTPAHEHHE IO TEPPUTO-
puu APMEHHUU C YKa3aHUEM BCEX M3BECTHBIX IOITY-
TSN | KpaTKash XapaKTepHUCTHKAa MECTOOOUTaHUH,
B KOTOPBIX OHHU mpouspactarr. CiemayeT ykas3arsb,
YTO BCE MECTOOOMTAHUS ATHX BUJIOB SIBJISIFOTCS OT-
HOCHUTEIFHO PEIKUMHU B APMEHWH U, CKOpee BCEero,
OyayT BKItOueHBI B KpacHyro KHHUTY KocucTeM Ap-
MEHHH, HaJl KOTOPOW B HACTOsIIEE BpeMsi padoTaroT
COTPYIHHUKH HAIIIETO MHCTUTYTA.

1. I lazica Albov (Poto 1)

OBKCUHCKHHA BHJ, TPOW3PACTAIONINN B BOC-
TOYHOM 4actu YepHOMOpCKOro mobepexbs: Alxa-
3us1, Amxkapusi, Typrus (Pemuenko, 1935; Mathew,
1984). B Apmenuu oOHapyxkeH B BepxHe-AXypsH-
CKOM (IOpHUCTHYECKOM paioHe, B OKp. c. Jlapuk
(xapta 1), B cybanbnuiickom mnosce Ha BoicoTe 2150-
2180 m Ham yp.M. (Armenia, Shirak region, vicinity
of Darik village, wetland 41°06°31”N, 43°40°13”E,
2165 m as.l. 9.07.2020. Leg.: G. Fayvush, A.
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Aleksanyan, H. Hovhannisyan, K. Jandjughazyan,
Det.: G.Fayvush).

MokeT BbI3BaTh HEKOTOPOE COMHEHHUE TO, YTO
BUJI, OCHOBHOW apean KOTOpOro MpUYypodYeH K Io-
Oepexnio UepHoro Mopsi, B ApMeHHH 0OHApyXeH B
cyOanbnuiickoM nosice Bepxuae-AxypsHckoro ¢uo-
PUCTHYECKOTO paifoHa, OTJIMYAIOIIErocs BechMa
CYpPOBBIMH KJIMMaTHYeCKUMHU ycioBusamu. OnHa-
KO CJIEAyeT NPUHATH BO BHUMAaHHUE, YTO OOJBIIHH-
CTBO DBKCHHCKHUX BHUJIOB B APMEHHH ITPOU3PACTAIOT
MMEHHO B CyOalbIIUHCKOM IOsICe, a KpOME TOTO, Ha
OCHOBHOU TEpPpPUTOPHH apeajia 3TOT BUJ SBISETCS
3MMHEIBETYIIMM, TO €CTh JIETHHE ycloBusi Bepx-
He-AXypsTHCKOTO (JIOPHCTHYECKOTO paiioHa BechbMa
ONMU3KKM 3UMHHUM YCJIOBHSM BOCTOYHOW 4actu Yep-
HOMOPCKOTO MOOEpEkKb.

Mecroobutanue (PatiBymr, AnexcansH, 2016)
OTHOCHTCS K Kiaccy DS - 3apociu ocok u TpocTt-
HUKOB, 0OBIYHO O€3 OTKPBITOH BOJBI, K TPYIIIE Me-
croobutanmii D5.2121 — 3apociam 0COKH OCTpOi
(Carex acuta), MecToOOUTaHHWE HaMH XapaKTEpH-
3yercs kak D5.21212 — 3apocnu ocoku ocTpoir u
Kacaruka Jazuctanckoro (¢oro 2). Ouens peakas B
ApMeHnHn 3KocucTeMa. 3/1eCh Ha BIAKHBIX aJKaJH-
HOBBIX MouBax JoMuHupyetr Carex acuta n OOWIb-
HO TpencTasieH [ris lazica. OIOpUCTUYECKHUHA CO-
CTaB JKOCHUCTEMBI O€lieH, KpOoMe IBYyX BBIIICYyKa-
3aHHBIX BHJIOB, 37IeCh 3apeructpuposanbl Carex
orbicularis ssp. kotschyanus, Polygonum bistortum,
Alisma plantago-aquatica, Ranunculus sceleratus,
Alchemilla Epilobium  minutiflorum,
Sanguisorba officinalis. xocucTemMa 3aHUMaET He-
OopiIyro IO s (MeHee 1 ra) Ha 3a00I04EHHOM
y4acTKe B MOHWKCHUU pelibeda.

sericata,

2. Iris sibirica L. (doro 3)

EBpo-3anmagHocHOMpCKUii  BUA, TpoM3pacra-
romuii B llenaTpansHoit (mo CeBeproit Urtamumn) u
Boctounoii Epone, 3amagnoii Cubupu, na Kas-
kaze, B Cesepo-Bocrounoit Typuun (DemgueHko,
1935; Mathew, 1984; I'abpuamnsH, 2001). B Apme-
HUU BcTpedaeTcs B BepxHe-AXypsHCKOM (OKpecT-
HOCTH 03epa ApHNWIHY, BEpXHEE TEUCHUE PEKH
AxypsH), Jlopuiickom (3a00JI0YCHHBIE yJAaCTKH HA
Jlopuiickoli HaropHoil paBHHHE, Ha J[>KaBaXeTCKOM
xpedre) u HmxeBanckom (okp. c¢. JIepMOHTOBO)
(hopuctTudecknx paiioHax (kapra 2), oT cpemHe-
ro JIo cyOambIuiickoro mosica Ha Beicote oT 1600

no 2300 m Hag yp.M. Mecrooburanue (PaiiBy,

Anexcanst, 2016) Taxke oTHOCUTCA K Kiaccy DS -
3apocii 0COK M TPOCTHHUKOB, OOBITHO 03 OTKPBITOM
BOZIbI, K Tpymiie MectooouTanuit D5.2121 — 3apocnu
ocoku octpoit (Carex acuta), MECTOOOUTaHUE HAMU
xapakrepusyercs kak D5.21213 — 3apociam ocoku
ocTpoil n Kacatuka cuOupckoro (¢oro 4). Dxocu-
cTeMa BCTpEeYaeTCcs MO3audHO, HEOONBIINMHU Y4acT-
KaM¥, K&KIBII U3 KOTOPBIX IO U0 OOBIYHO HE
npebimaer 1 ra. B cocraBe skocucTemMbl BeTpeda-
rores Carex acuta, Iris sibirica, Juncus articulatus,
Sanguisorba  officinalis,  Filipendula  vulgare,
Geranium sanguineum, Potentilla erecta, Cruciata
laevipes, Polygonum bistorta, Carex leporina v np.

3. [Iris musulmanica Fomin (¢oto 5)

ApMeHO-aTpONaTeHCKUI BH/I, MPOU3PACTAIOIINI
B BoctrouHol AHaronuu, Ha Apaparckoil paBHUHE U B
Cesepo-3anannom Upane (Wendelbo, 1975; Mathew,
1984; T'abpwomsia, 2001). B ApmeHun BcTpeuaeTcs
TOJBKO B EpeBaHCKOM (PIIOPHCTHUECKOM paiioHe Ha
Apaparckoit paBHuHE OT I. Macuc u ¢. MxusH 10 noc.
Apapar (kapta 3), npouspacTaeT B HUKHEM TOPHOM
nosice ot 700 no 1000 m Ham yp.M. MectooOuranue
(PaiiBym, Anekcanss, 2016) orHocuTCs K Kiaccy D6
- KoHTHHEHTaIIbHBIC 3aCOJICHHBIC WM COJIOHOBATHIC
00J10Ta M 3apOCITH TPOCTHHUKOB, K TPYIITIIE MECTOOOH-
Tanui D6.2 — 3aconeHHble Wi COJIOHOBAThIe OeHbIE
BUJIaMH TeNIO(PHUTHBIC 3apOCITH OOBIMHO 0€3 OTKPBITOH
BOJIBI, MECTOOOWTaHWE HAMH XapaKTepH3yeTcs Kak
D6.24 — 3aconeHHble OoioTa ¢ JIOMHUHHUPOBAaHHEM
Juncus acutus (poto 6). Dxocucrema Ha ApaparcKoit
paBHMHE BCTPEYAETCS MO3aWYHO, OTAENbHBIE (hpar-
MEHTBI AOCTUraloT miomaau 15-20 ra, onHako yyact-
KU C KaCaTUKOM MYCY/JIbMAHCKUM HE TPEBBIMIAIOT TI0
miomaau 1.5-2 ra. B cocraBe SKOCHCTEMBI TTPECTaB-
JICH TeNbIA psiji PelKuX, BKIFOYEHHBIX B KpacHyro
KHUry pacteHnii Apmenunn (Tamanyan et al., 2010)
BUIOB: Juncus acutus [EN] ,Sonchus araraticus [CR],
Linum barsegianii [CR], Thesium compressum [CR],
Sphaerophysa salsula [VU], Frankenia pulverulenta
[CR], Falcaria falcarioides [CR], Cirsium alatum
[CR], Silene eremitica [EN], Merendera sobolifera
[CR], Astragalus corrugatus [CR], Microcnemum
coralloides [EN].

4. Iris demetrii Achv. et Mirzoeva (¢orto 7)

ApmsHCKHA BU, dHAeMHUK HOkHOTO 3akaBKa-
3pa ([abpuonsan, 2001). B Apmenun BcTpedaeTcs
[Iupakckom, ApararckoMm, Amapanckom, CeBaH-
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ckoM, [eramckom, JlapenerucckoM U B CEBEPHOU
YacTH 3aHTe3ypCKoro (IOPUCTHYCCKOTO paioHa
(xapta 4) or cpeaHero A0 CyOambIMHCKOTO Tosica,
Ha Beicote oT 1400 mo 2500 m Ham yp.M. B Apme-
HUU JTAHHBIH BUJ BCTPEYAeTCAd Ha HECKOIBKO Tepe-
VBIOXHEHHBIX MECTaX B Pa3HbIX HKOCHUCTEMaX:
C3.24B1 — 3apocnu Iris demetrii, TOMUHUPYFOIIIC-
TO B MECTOOOHTAHUAX IO OeperaMm pydbeB U y HC-
ToYHUKOB; E5.424 — BrIcOKOTpaBHBIE COOOIECTBA
BJIQXKHBIX JIYyTOB - B COCTaBE DKOCHUCTEMBI OOBIYHO
0o0WITEHO TIpencTaBieHbl Iris demetrii, Filipendula
ulmaria, Geranium palustre, TpencTaBiIeHa Tpe-
UMYIIECTBEHHO B TIOSICE JIYTOCTEICH, Ha BIAXKHBIX
JIyrax, B TPaBOCTOE€ MOTYT TPHUCYTCTBOBATh TAKKE
Filipendula vulgaris, pasnuunsie 3naku (Dactylis
glomerata, Phleum phleoides, Koeleria macrantha),
collinum, G. ibericum, Gladiolus

Blysmus  compressus, Euphrasia

Geranium
kotschyanus,
pectinata, Ornithogalum schelkovnikovii u np.);
G1.A1D2 — ]JlyboBble neca ApMEHHH C ITOMHHH-
poBanueM Quercus macranthera, TJie BCTPEUACTCSI
00BIUHO Ha BJIAXHBIX MECTax Ha moyisHax. Ha Bcex
MeCTOOOWTaHUSAX BHIl BCTpedaeTcs (hparMeHTapHO,
Ha yuacTtkax He Oozee 0.5-1 ra (doto 8).
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Kapra 2. Pacnpoctpanenue B Apmenun Iris sibirica
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®doro 1.
®doto 2.
doro 3.
®doro 4.
®dorto 5.
dorto 6.
®doro 7.
doro 8.

Iris lazica (Lllupakckast 006macTb, okp. c. lapuk)

Okocuctema c Iris lazica (ILlupakckas odnacte, okp. c. apuk)

Iris sibirica (Jlopuiickas 061acTh, Okp. ¢. Jamramem)

Okocuctema c Iris sibirica (Jlopuiickas obnacts, okp. c. Jamranem)

Iris musulmanica (Apaparckasi 006JacTb, OKp. moc. Apapar)

DxocucreMa ¢ Iris musulmanica (Apaparckas o0iacTs, OKp. oc. Apapar)
Iris demetrii (Baiior J{30pckast o6macts, okp. ¢. Yreazop)

Oxocucrema c Iris demetrii (Batior J[30pckast obnactb, okp. ¢. Yreasop)
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J. A. AKOPIAN

ON THE FLOWERING BIOLOGY OF
BETA COROLLIFLORA AND HABLITZIA
TAMNOIDES (BETOIDEAE,
CHENOPODIACEAE)

The article presents some data on Beta corolli-
flora and Hablitzia tamnoides (Betoideae, Cheno-
podiaceae) flowering biology. In both species sim-
ilar peculiarities were revealed in the sequence of
flowers opening in the inflorescence clusters, in the
dichogamy with pronounced protandry form, and in
flower opening mechanisms in staminate stage. The
article is illustrated with original photographs.

Beta corolliflora, Hablitzia tamnoides,
flowering biology

CwYnpjwt d. U. Beta corollifiora W Hablit-
zia tamnoides (Betoideae, Chenopodiaceae)
wmbuwlubph Swnldwt YEuuwpwunipniup:
<nnywond ubipyuyjwgywsd Gu npnp  nydjwil-
ubin Beta corolliflora W Hablitzia tamnoides inGuwy-
ubph (Betoideae, Chenopodiaceae) Swnydwu
YEuuwpwunipjwu YyGpwpbinjw): Gpynt inbuwy-
ubph dnin  Wdwuwwnhwy wnwuduwhwnynt-
pjnLuubip Gu hwjnuwpbpyb|’ dwnywpnyh gn-
dbpnyubipnnud dwnhlubiph pwgdwt hweonpnw-
Ywunipjwu, Swnyh wpunwhwjnywsd ypninwun-
phwih &uh, wnbowjht thnynd dwnyh pwg-
dwt Ubfuwupquh ybpwpbnwi: <nndwdp wywwn-
YtipJwsd E puophuwy [nLuwulwnubipny:

Beta corollifiora Ui Hablitzia tamnoides,
Swnlydwb YGbuwpwbniygyniti

Axonsin 7K. A. K Ouosiorun uBerenusi Beta
corolliflora and Hablitzia tamnoides (Betoideae,
Chenopodiaceae). B cTarbe npuBOASTCS HEKOTOPBIE
JaHHbIe 0 Omonorum uBerenus Beta corolliflora n
Hablitzia tamnoides (Betoideae, Chenopodiaceae).
BrIsiBiIeHBI CXOIHBIE 0COOCHHOCTH Y 000OHX BHJIOB B
MIOCJICZIOBATEILHOCTH PACKPBIBAHUS I[BETKOB B KITY-
Ooukax couBerusi, B (opMe AMXOraMUU C BhIpa-
JKEHHOU TpOTaHJIpHed W B MEXaHHW3Max pacKphI-
BaHUs LBETKA B THIYMHOYHOU (paze. Ctarhsi MILIIIO-
CTPUPOBaHA OPUTHUHAIBHBIMHU (oTOrpadusMu.

Beta corolliflora, Hablitzia tamnoides,
buono2us yeemenus

Introduction

Beta corolliflora Zossimovich ex Buttler and
Hablitzia tamnoides M. Bieb. are the most common
species of subfamily Betoideae Ulbr. (Chenopodiace-
ae Vent.), represented in the flora of Armenia by two
genera, viz. Beta L. with five species and unispecific
Hablitzia M. Bieb. B. corolliflora occurs in Lori, Ije-
van, Aparan, Sevan, Yerevan and Darelegis floristic
regions, on meadows, forest edges, grassy slopes,
sometimes on ruderal places, of 1600 to 2700 m a.s.1.
H. tamnoides is widespread in Armenia and grows in
9 of 12 floristic regions of the country (except Upper
Akhuryan, Shirak and Gegham) from 1000 to 1600
m a.s.l., in shady broad-leaved forests, in shaded ar-
eas of rocks and gorges, along river thickets. Both
species are native to Caucasus region, North-West
Anatolia and North-East Iran.

B. corolliflora refers to hemicryptophytes with
annual monocyclic monocarpic shoots and special
type of storage root, and H. tamnoides — to very rare
in Chenopodiaceae life form, a vine with scrambling
annual, monopodial, extremely elongated shoots and
fleshy storage roots. Despite the Beta and Hablitzia
life forms differences, some investigated peculiarities
of the bio-morphology of H. tamnoides, in particu-
lar, in germination and juvenile rosette-form stages
(Akopian, 2012), bring it closer to ones of the genus
Beta representatives. For the aim of B. corolliflora
and H. tamnoides flowering biology observation and
compare the present study was conducted.

Materials and Methods

The observations on Beta corolliflora and
Hablitzia tamnoides flowering biology were con-
ducted in natural habitats in Aparan, Sevan and
Darelegis floristic regions of Armenia and in Ye-
revan Botanical Garden on the living plant collec-
tion samples of the “Flora and Vegetation of Ar-
menia” Plot, grown from seeds or replanted from
nature. Flower biology, including the daily rhythm
and mechanisms of blooming, seasonal flower-
ing rhythm and forms of pollination were studied.
When observing the functioning of a single flow-
er, the terms of the beginning and duration of the
staminate and pistillate stages in dichogamy were
determined. The macro-morphology of reproduc-
tive structures and its details were studies using
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the Stereo Microscope MBC-9. The main stages in
the process of flower blooming, inflorescence and
flower details were photographed with a SONY
DSC-W150 digital camera.

Results and discussion

Beta corolliflora is perennial herbaceous plant
with angular stems and fusiform woody root. Ge-

Fig. 1. Beta corolliflora in blooming (a); middle flower (x 6) in the

nerative shoots (fig. 1a) are 50-150 cm tall with pe-
tiolate lower leaves and shortly petiolate or sessile
upper ones, in the axils of which along the entire
shoot the inflorescences are formed. Inflorescences
are compound, dichasial, sympodially branching,
with leaf-shaped bracts. The flowers are perfect
with simple cup-shaped perianth, broadly open du-
ring the flowering, gathered in axillary, sessile,
three flowered clusters.

three-flowered cluster of B. corolliflora inflorescence (b)

Tepals are 3-3.5 mm long, petaloid, broadly
elliptical, whitish-cream, transparent at the entire
margins, in fruits enlarged, green. Five stamens
are opposed to the tepals and basally inserted on a
glandular ring-shaped disk. Anthers 1.2-1.3 long,
each anther consists of two elongated oval thecae
(lobes), fused in the middle part by connective;
stigmas 3, ovary semi-inferior. Fruiting perianth is
woody at the base. The flowers of B. corolliflora are
the largest of all species of the genus Beta.

B. corolliflora plants bloom in their second year.
In natural habitats the flowering begins at the end of
May-June, and in the introduction conditions in the
Yerevan Botanical Garden a month earlier. The first
flowers bloom in the central parts of the generative
shoots. The blooming of flowers in the clusters begins
with a middle flower, followed by the surrounding
flowers (fig. 1b). The flowers are protandric, duration
of the single flower blooming lasts about 72 hours.
Opening of a flower begins in the morning with the
asynchronous spreading of tepals. One of the tepals,
as well as the stamen adjacent to it, is usually ahead of

the rest (Fig. 2 a, b). It should be noted that tepal and
adjacent stamen moving is simultaneous.

The mechanism of flower opening with the si-
multaneous spreading movements of tepals and
stamens is also described for B. vulgaris (Tabenit-
sky, 1968). By noon, the stamens in the flower of B.
corolliflora lengthen, slightly bend, and deviate from
the stigma (fig. 2 ¢). In 45-60 minutes after the flower
bud opening, when the stamens in 4-5 times exceed the
stigmas, the anthers dehisce (fig. 2 d). The anthers are
movable on their filaments: they change their direction,
vertical in buds, and during the spread of the pollen are
perpendicular to filaments. The type of anther dehis-
cence is longitudinal, latrorse. The pollen is dispersed
by wind and insects. The development and functioning
of stigmas in the same flower is observed in the next 2
days (fig. 2 e, f). It was observed, that during the flow-
ering, B. corolliflora is visited by the beetles Oxythyrea
cinctella Schaum and Cantharis melaspis Chevrolat.
Fruiting is observed in August, after which the shoots
dry. The fruit is single-seeded, with a dry and hard
pericarp, revealing a dropable lid.
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Fig. 2. Stages of Beta corolliflora protandric flower opening (% 10)

a, b, ¢ — staminate phase; d - completion of the staminate and the beginning of the pistillate phase;
e - the phase of functioning of the stigma; f - the phase of completion of the functioning
(drying out) of the stigma

Hablitzia tamnoides is a perennial herbaceous
vine with thin, deeply cordate leaves, granular-fur-
rowed, glabrous or slightly hairy shoots and a fleshy
persistent root. The shoots that form the above-
ground structure of the plant are annual, fertile, up to
100-200 cm long, monopodially growing, incapable
of prolonged orthotropic growth, and therefore need
support. The vine is attached to the other stems of the
same plant or neighboring stems of other plants by
its long slender petioles. A small part of the shoots
is shorter, up to 10-30 cm long, they are also fertile,
but usually with vestigial flower buds.

The flowering of H. tamnoides in natural hab-
itats is observed from mid-May to July and in the
conditions of the Yerevan Botanical Garden in early
May-June. The inflorescence is compound with inde-
terminate main axis and many closed lateral units (fig.

3a). The flowers are arranged in lax thyrses, arising
from axils of leaf-like bracts. The order of flowers
opening along the inflorescence lateral branches is
acropetal. The flowers are usually perfect, green or
greenish-yellow, with 1-3 bracts. At the end of in-
florescence there are observed functionally female
flowers with vestigial stamens. Flowers are often
arranged by 3. The middle flower of the 3-flowered
loose cluster is sessile and laterals are on slender
pedicles, which are equal to or longer than the per-
ianth. The middle flower opens a few days earlier
than the lateral ones. Before the beginning of the
lateral flowers blooming, in the middle flower the
fruit setting already occurs. In terminal cymes, the
lateral flowers are present only as vestigial buds be-
low the terminal flower (Kadereit et al., 2006; per-
sonal observations) (fig. 3b).
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Fig. 3. Hablitzia tamnoides inflorescence fragment (a); lateral flower buds at the
base of middle flower in the three-flowered clusters of H. tamnoides (x10) (b)

Perianth of H. tamnoides is herbaceous, 5-mer-
ous, at first bell-shaped (fig. 4a), later in blooming
five-pointed star-shaped (fig. 4 b, c¢), 6.5-7 mm in
diam., with (2.5) 3.5%1 mm, oblong-linear, at the top
obtuse-rounded, 3-veined tepals. Stamens are 5, op-

a b

posite the tepals, connected at the base into membra-
nous ring. Anthers are 0.8-1 mm long, filaments 1.5
mm long, stigmas 2-3, short, on a short column. The
gynoecium is fused with the bases of the stamens, the
ovary is epigynous. Fruiting perianth is membranous.

Fig. 4. Stages of Hablitzia tamnoides protandric flower opening:
a - the beginning of the flower opening (X 4), b — staminate stage (x12), ¢ - the stage of completion
of the functioning (drying out) of the stigma (x12)

Dichogamy in the flower of H. tamnoides is ex-
pressed in the form of protandry. The flower stami-
nate stage duration is about five hours. Opening of the
flower begins in the morning (at about 8.00 - 8.30)
with the asynchronous spreading of tepals, one of
them usually moves earlier than the rest (fig. 4a). Till
about 11.00 am the flower has bell shape, the stamens
are oriented vertically. The tepals move and diverge
occurs simultaneously with stamens. Tepals partly

cover the anthers with their bent tops, but then bend
lower and in the interval between 12 — 1 pm the flow-
er opens completely and takes a star shape (fig. 4b).
The stamens being vertical in the flower bud, deviate
during flowering from the vertical axis of the flower
at an angle of about 45°. The anther thecae are fused
at the center by a short connective, which is 1/4 of the
anther length. The basal and upper parts of the anther
thecae remain free. In the connective tissue of the ma-
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ture anthers there are air cavities (Kamelina, 2001).
The attachment of the stamen filament to the connec-
tive is mobile and the anthers shake under the wind,
so promoting the pollen dispersal. Due to the mobil-
ity of the anthers, pollen eruption is oblique-introrse
and latrorse. The length of empty anthers is reduced
by about half compared to the original. According to
our observations, H. tamnoides is a cross-pollinated
anemophilous plant. Fruit subtended by the persistent
perianth lobes, opening by a circumscissile lid.

Thus, as a result of the study, some features of
flowering biology were identified as similar in Beta
corolliflora and Hablitzia tamnoides: sequence of
the flowers opening in the clusters starting from the
middle flower, asynchrony in the opening of flow-
er tepals, the same mechanism for the simultaneous
movement of tepals and stamens when opening the
flower, clearly pronounced dichogamy in the form
of protandry, anthers movable on their filaments,
anemophily as an important pollination way. The
revealed features of flower biology bring these rep-
resentatives of the subfamily Betoideae closer.
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AHPAIIETAH A. M., COHAH A. O.

MAJMHOCUCTEMATUKA HEKOTOPBIX
MPEJCTABUTEJIEN POJIA
SALSOLA L. SENSU LATO ®JIOPBI
F0JKHOT'O 3AKABKA3bSI

C nomoripio cBeToBoro (CM) U CKaHUPYFOIIIETO
anekTpoHHOTr0 (COM) MUKPOCKOIIOB U3y4deHa MOp-
¢domorust eI 12 BUmOB w3 pomos Caroxylon
Thunb, Climacoptera Botsch., Halothamnus Jaub.
et Spach, Kali Mill. u Kaviria Akhani et E. H.
Roalson ¢mmopsr FOxxHOTO 3aKaBKa3bsi, KOTOPhIE pa-
HEEe PacCMaTPUBAINCH B KaYECTBE OTAEIBHBIX CEK-
i poaa Salsola L. Vicnionb3ys 4eTbIpe KIIOYEBBIX
MaJTMHOMOP(OIOrMYSCKUX TIPU3HAKAa, a HMEHHO
pa3Mephl MBUTBLEBEIX 3€PeH, pa3Mephl H YUCIIO 0P,
a TakXe KOJIMYEeCTBO HIMIHUKOB Ha 1 MKM? mOBepx-
HOCTH ME30TMOPHUYMOB, B TIpesienax poaa Salsola s.
l. Hamu OBLTO BBIZENEHO 6 TAIIMHOTPYIIII.

IlonyuyeHHble AaHHBIE C OIHOM CTOPOHBI YyKa-
3BIBAIOT HA HEKOTOPYIO HW30JMPOBAHHOCTH B TIpe-
nenax poma Salsola s. 1. mpencraButeneil pomoB
Climacoptera v Halothamnus, a taxxe Buna Kali
tragus (L.) Scop., ¢ Ipyroii CTOpOHBI — Ha HEOIHO-
pomHOCTh pona Caroxylon n Hanmuue TOBOIBHO TeC-
HBIX CBsi3el nociennero ¢ pogamu Kali u Kaviria.

Tanunocucmemamuxa, FOcnoe 3axkaskasve,
Salsola s. 1.

Lugpwybyyw U. U., Untywt <. <. w-
pwywihu WunpYnylywunid Salsola s. I. gkinh
npn2  ubpluwjwgnighsutiph wwihunjwpqu-
pwunipeniup: Lnwwiht (LU) L uywubpwihu
Elywnpnuwihu (UEU) dwupwnhwwlutiph og-
untpjwdp nwunwuwuhnyb) £ <wpwdwihu Uunn-
Yndywuh uwpuyphunwd npwbu Salsola L. gtinh
wnwudhu ubyghwubp nhinynn Caroxylon Thunb,
Climacoptera Botsch., Halothamnus Jaub. et
Kali Mill. n Kaviria Akhani et E. H. Roalson
gbinpptu wwwlwunn 12 wnbuwyubph dwn-
Ywthngont  dnpdninghwu:  Oguwgnpdtiny
wwihundnppninghwywu snpu  wnwugpwjhu
hwwnlwuhy, dwutwynpwwbiu  dwnywihnont
swithtipp,  djwiugpubiph swithtipp U pwuwlp,
hugwtiu - uwl thghlubiph - pwlwlyp  dtign-
wnphnwh 1 pm?® dwybpbuh ypw, Salsola s. |.
gbinh ubpunw wnwuduwgyb| £ Yybg wwihun-

(ng¢hwlwu funwdp:

Unwgywdé wndjuiubipp dwwntwupnd Gu
Climacoptera W Halothamnus gtintiph ubipyw-
jugnighsubiph, huswbu uwl Kali tragus (L.)
Scop. wbuwyh npnowyh dGyniuwgnidp Sal-
iola s. |. ginh uwhdwuubpnud: Ujnwu Ynnuhg,
h hwjwn k£ Gyt Caroxylon gbinh npnawyh nw-
pwubinnigyntup b YGpohthu  pwdwlwuhu
ubipin Yuwwbph wnywynieniup Kali W Kaviria
gbintipp htw:

Muyghtnluwpqupwnyenit, <wpwyuyht
Utnpynydlwu, Salsola s. L.

Hayrapetyan A. M., Sonyan A. H. Palyn-
otaxonomy of the genus Salsola s. 1. in South
Transcaucasia. Pollen morphology of 12 species
from the genera Caroxylon Thunb, Climacoptera
Botsch., Halothamnus Jaub et Spach, Kali Mill. and
Kaviria Akhani et E. H. Roalson (previously con-
sidered as the separate sections of the genus Salsola
L.) in Transcaucasia was studied at the level of light
microscopy (LM) and scanning electron microsco-
py (SEM). Using four palynomorphological charac-
ters, namely, the size of pollen grains, the size and
number of pores, as well as the number of spines on
1 um? of the mesoporium surface, six palynologi-
cal groups within the genus Salsola s. 1. have been
identified.

The data obtained indicate some isolation of
representatives of the genera Climacoptera and
Halothamnus, as well as the species Kali tragus
(L.) Scop. within the genus Salsola s. 1. On the oth-
er hand, the heterogeneity of the genus Caroxylon
and the presence of rather close ties of the this ge-
nus with the genera Kali and Kaviria have been re-
vealed.

Palynotaxonomy, Transcaucasia, Salsola s. I.

CewmeiictBo Chenopodiaceae Vent. B HOxHOM
3akaBkaszbe' BKitoyaeT 36 pomoB U 90 BUAOB, YTO
coctasiseT nmpumepHo 30% OT poJoBOro cocTara B
MHpoBOM oOweme, 85,7% ot pomosoro u 80,3% ot
BHIOBOTO cocTaBa MapeBbix ¢uopsl KaBkaza. Ce-
MEMCTBO MPEACTABICHO TAKUMH KU3HEHHBIMHU (OP-
MaMH KakK OJHOJIETHWE W MHOTOJIETHHE TPaBHI, IO-
JTYKYyCTapHUKH, TIOTYKyCTApHUYKH, PEKE KyCTAPHH-
K1, KOTOPbIC IIPOU3PACTAIOT B OCHOBHOM B Ipejesiax

' Tlox FOsxubIM 3akaBkazbeM (FO3) (Dopa CCCP, 1934)
TTOIPa3yMeBaIOTCs TEPPUTOPUH PecnyOnukn ApMeHUs u
HaxwuueBanckoit ABToHOMHOM PecmyOmmky.
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HUKHETO U CPETHETr0 TOPHBIX MosicoB. Hanbonbiee
paszHooOpasue cemeiictBa Chenopodiaceae oTmeda-
ercs s EpeBanckoro u Merpunckoro (iopucTu-
YecKuX paiioHOB ApMmeHuW, a Takxke g Haxuue-
BaHCKOH AP (AxorsH, 2013).

OnHuM w3 HauOonee paclpOCTPAHEHHBIX B
HOxHoM 3akaBkasbe ponoB sBisieTcsl poxa Salsola
L. Bruots 10 koHIIa XX CTOJNIETHA B COCTaBE pojaa
HacuuThiBaJioch 114-170 BumoB (bouanies, 1969,
1974, 1980; Kiihn et al., 1993; Freitag, Rilke, 1997),
MIPU 9TOM CJIEAYeT yKa3aTh TaKKe W HAIWYUE CTO-
POHHUKOB BBIJICJICHUS] OTICIBHBIX CErPEraTHbIX Po-
noB u3 pona Salsola (bouanues, 1956, 1981; Ilpa-
ToB, 1986; L{Benes, 1993, 1996 u mp.). B mocnemnee
BpeMsi OCOOCHHO 3aMETHa TEHICHIUS K JIPOOICHUIO
JIAHHOTO TIOJIMMOP(MHOTO U (PUIOTCHETUYESCKH He-
OJIHOPOITHOTO POJIa HA OCHOBE PE3YJIBTATOB MOJICKY-
JsipHO-TeHeTnyeckoro ananusa (Pyankov et al. 2001;
Kadereit et al. 2003; Akhani et al. 2007; Wen et al.
2010; Axomsa, 2011, 2013). Hanpumep, B myOmu-
KalUsiX TIOCIEAHUX JIeT OOOOIIEHBI MPOTHBOPEUUS
(Akhani et al., 2014; Mosyakin et al. 2017; Mosyakin
2017), xoTopsle, B 9YaCTHOCTH, Kacarotcs poma Kali
Mill. opunmansao npemoxeHoro P. Miller (Miller,
1754). Cnenys P. Miller, H. Akhani et al. (2007)
MIPEUIOKIIN TIPU3HaTh Kali B KayecTBe CaMoCTOs-
TEILHOTO pojia. JlonoMHUTEIbHBIE HOMEHKIIATYPHBIE
OOBSICHCHHUSI TaKOM MHTEPIpPETAIUU TaKCOHA IPHUBE-
JICHBI aBTOpaMu B Oojiee mo3mHeit crathe (Akhani et
al. 2014). o my6mukammu H. Akhani et al. (2007)
MHOT'HE UCCIICIOBATEIIH, BKIIFOUAsl MPAKTHUECKU BCEX
CIIETINATTUCTOB TI0 ceMeicTBy Chenopodiaceae, cxo-
JWJIKCh BO MHEHHH, 4To Kali ciemyer paccMmarpu-
BaTh KCKIIOUUTE]IBHO B KayeCTBE CHHOHUMA poja
Salsola (Mmbun, 1936; Taxtamksat, MyaKkamKaHsIH,
1956; Mosyakin, 1996).

ITo muenuto XK. A. Axomsn (2013: 22), B mpe-
nenax pona Salsola s. 1., TOMAMO TpaaWIIMOHHO HC-
MOJIb3YEMBbIX MTPU3HAKOB, «IHATHOCTHUECKOE 3HAUE-
HUe npH pasrpannueHun ponos Caroxylon Thunb.,
Climacoptera Botsch., Halothamnus Jaub. et Spach,
Kali, Kaviria Akhani et E.H. Roalson, Salsola L. s.
str. UMeeT KHU3HeHHast (hopMa, THIT TTOUEK BO30OOHOB-
JICHUS, CTPOGHUE BCXOJIOB, aHTAIKOJIOTHYECKas Xa-
PaKTEPUCTHKAY.

[IpencraBuTenu cemeiicTBa MapeBbIX OTHOCST-
Csl K TPYIIE TAaKCOHOB, XapaKTePU3YIONIUXCS B OC-
HOBHOM HE3HAYUTEILHBIMH Pa3TUUUAMH 10 (Hop-
M€ M pa3MepaM TbUIBIIEBBIX 3€PCH, a TAKXKE THITY

amepTyp M CKYJbNTYPbl DK3WHBI, YTO HAIIJIO CBOEC
OTpa)keHUEe B paboTax ucclenoBaTeseh-TalnHOIO0-
rOB, AKIICHTHPYIOIIMX CBOC BHHMAHHE Ha TOUCKE
KJTFOUEBBIX JIATHOCTUYCCKUX TPU3HAKOB IMbUIBIBI B
npejenax 1aHHOro CeMeucTBa.

Nzyuenne 0coOSHHOCTEH MOP(OIOTHH MBLIHIIBI
npeacTaBuTeneil pona Salsola Ha ypoBHE CBETOBO-
ro mukpockora (CM) nposomminu R. P. Wodehouse
(1935), I. Oparman (1956), JI. A. Kynpusaosa, JI.
A. Anemmna (1972), M. X. Monoc3oH (1973) u ap.

B wactHOoCcTH, Hecnenyss MOP(GOIOTHIO MbLTHIIBI
117 BunoB cem. Chenopodiaceae, M. X. MoHO3COH
(1973) ormeuaer, uro moncemerictBo Cyclolobeae
C.A. Mey. xapakTepusyeTcsl 3HAUUTEIHHBIM OJTHO-
00pa3ueM MbUIbIBI OTACIBHBIX POJOB, TOTIA KaK B
nojsicemeiictBe Spirolobeae C.A. Mey. nbuiblia pas-
JIMYAETCS HE TOJBKO B MpeJieNiaX OTJCIbHBIX POJIOB,
HO W BHJIOB, Kak Hampumep y pona Salsola. B xa-
YECTBE OCHOBHBIX JUArHOCTHYCCKUX MPU3HAKOB
MBUIBIEI ABTOP TPUHHMAET JUAMETP IbUIBIICBOTO
3epHA U TI0P, PACCTOSIHUE MEX/Ty MTOPaMH, TOJIIUHY
SK3MHBI M XapakTep ¢ KOHTypa, YUCIIO IOp, YeT-
KOCTb MOPOBBIX KAaHAIBIIEB, XapaKkTep TEKCTYPhI K-
3WHBL. B 4uclie TPU3HAKOB UCMOIL30BAIACh TAKKE
BEJIMYMHA WHJIEKCA «, MPEACTaBISIONIETO U3 ceds
COOTHOIIICHUE JTUaMeTpa MOp K JTUAMETpPy IMbLIbIIe-
BOTO 3€pHa.

3. H. lpmmbamok (Llumobantok, 2005; 1[pimoa-
ok, 2008), mpoBeas aHaMM3 0COOEHHOCTEH MOp-
¢omorun meuTbLEI 180 BUIOB, MpHHAIEKAIIUX K
75 pogaM MapeBbIX, pa3MECTHIIa U3YUEHHBIE BUJIbI
B TpeX MaJMHOTPYMIaxX v 28 THIaX, MHOTHE U3 KO-
TOPBIX TIPEICTABICHBI TAKKE U PSIOM TOITHIIOB.
B kayecTBe OCHOBHBIX JIMArHOCTHUCCKHX TpPU3HA-
KOB aBTOp paccMaTphBaeT pasziuyusl B pa3Mepax
TEKCTYpHBIX 27eMeHTOB (Ha ypoBHe CM), a Takke
CKYJIBIITYpPY MOBEPXHOCTH ME30IMOPUYMOB, KOJIHYE-
CTBO HIWMTUKOB HA TIOBEPXHOCTH MTOPOBBIX MeMOpaH
(Ha ypOBHE CKaHUPYIOUIETO IEKTPOHHOTO MHKPO-
ckoma, unu COM) u uucio mop.

[llecTs M3ydeHHBIX BUAOB poma Salsola (B ToM
yucie Buabl S. tragus L. u S. collina Pall., npunu-
MaeMble HaMH B COCTaBe OTnenbHOro poxa Kali), a
Take BUABI Xylosalsola arbuscula (Pall.) Tzvelev
(= Salsola arbuscula Pall.)' u Nitrosalsola nitraria
(Pall.) Tzvelev (= Caroxylon nitrarium (Pall.)

' Comtacao The Plant List: http://www.theplantlist.org/
tpll.1/record/tro-50251419
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Akhani & Roalson, = Salsola nitraria Pall.)! aBtop
OTHECJa K TPeM pas3IMYHBIM THIIAM, OTHOCSIIHX-
cs x nmanuHorpynmnam Il (Buner Salsola tragus, S.
collina — 8 nontune 1 u S. tamariscina — B MoATUIIE
2) u I (Salsola vermiculata L. s. 1., Salsola soda
L., S. mutica C.A. Mey., Xvlosalsola arbuscula n
Nitrosalsola nitraria).

Kpome »srtoro, mBa Buma poma Climacoptera
3. H. LipimMOaniok BbIIENseT B Ipenenax ABYyX OT-
JenbHblXx THUNOB [lasmuorpynns! III, w3 HuUX Buj
Climacoptera crassa (M. Bieb.) Botsch. — B co-
craBe ogHouMmeHHoro tuma Climacoptera. Yrto xe
kacaetcs popa Caroxylon, TO TpU U3y4EHHBIX aBTO-
POM BHJIa TaK)Ke MPENICTABICHBI B IBYX Pa3IHIHBIX
tunax Ilamunorpynmsr III BMecTe ¢ ykazaHHBIMHU
BBIIIE BUJAMH pojaa Salsola, OXBaueHHBIMH B JIaH-
Ho# [TanuHorpymme.

K. N. Toderich et al. (2010) ¢ momompro COM
u3ydriii - MOpQosoruio meUTbIBl 27  a3MaTCKUX
BHIIOB pona Salsola. B kadecTBe OTIMIATEIHHBIX
NPU3HAKOB TBUIBLBI aBTOPBI MPEIJIaraloT pa3Mepsbl
MBUIBLIEBBIX 3€PEH, AUAaMETP W YHCIO IMOp, COOTHO-
merne C / D, T. e. cpenHee 3HAUCHUE PACCTOSHHS
MEXKAy TpeMsl COCETHHMH MOpaMH U JHAMETPOM
MBUIBLIEBOTO 3€pHA, (KOTOpOE, M0 MX MHEHHIO, yKa-
3bIBaCT HA MHTEPECHBIE BHYTPHUBUIOBBIE N3MEHEHHS,
Kacaroyecs Mop(oJoruu MbUIbLEBBIX 3€PEH), TOJ-
HIMHY 9K3UHBI, YPOBEHb HOTPYKEHHOCTH TI0p, TUIOT-
HOCTh ¥ KOJIMYECTBO IIMIUKOB Ha MeMOpaHe Top, a
TaKKe CTENEHb BBIMYKIOCTH MOBEPXHOCTH MbUIBIIBI
Ha Me3onopuymax (convexness of mesoporial exine).
OcHoBpiBasick Ha 5Tux npusHakax, K. N. Toderich et
al. (2010) BeImEMUIIM TPU THTA TBLUIBIEBBIX 3€PEH:
TUI | — OTHOCHUTENBHO KPYITHBIC MbLIBLIEBBIE 3epHA
(17,41-20,76 MKM B TMaM.) ¢ MHOTOYHCIICHHBIMH T10-
pamu (40-58) 1 OTCYTCTBHEM BBIMYKIOCTH ME30MO-
puctoit ax3uHsI, THI I — cpaBHUTENBEHO OOJEee Mell-
Kue TIIbIeBbIe 3epHa (11,78-16,20 MKM B 1uam.) ¢
MOTPYXXEHHBIMU 1 Oonee peakumu (16-28) mopamu u
OTYETIUBO BBIPA)KEHHOW ME30IOPUCTOM IK3UHOU, a
tun [l 3aHUMaeT mPOMEkKYTOUHOE MOJOKEHUE MEXK-
ny tunamu | u 11 o uucny nop (30-38), a Taxxke mo
TUIOTHOCTH PACIIONIOKEHUS [ITUITHKOB.

A. Perveen, M. Qaiser (2012) u3yuniam Mopdo-
noruto nelbIbl 40 BUOB U3 13 ponos cemelicTBa
Chenopodiaceae. Ha ocHOBe pa3MepoB W UHCIA
TOp, a TaKXKe CKYIBITYPBI SK3UHBI aBTOPHI BBIJIEIN-

! Cormacuo The Plant List: http://www.theplantlist.org/
tpll.1/record/tro-50095803

T 9eThIpe MOP(POIOTUIESCKHUX TUTIA MBUIBIIBI, OTME-
gas TeM He MeHee, 9To ceMelicTBo Chenopodiaceae
B II€JIOM OTHOCHTCSI K MAJIMHOJIIOTUYECKU OIHOTHII-
HBIM, WK «stenopalynous» (Perveen, Qaiser, 2012:
1332) Ttakconam. IIpu 3TOM BCe YeThIpe NIPUBEACH-
HBIX B JIaHHOW paboTe Buaa pona Salsola (S. tragus
L., S. richteri Moq., S. nitraria Pall., S. imbricata
Frossk) mpencraBieHs! B ABYX pa3IUIHBIX THIIAX —
tun Chenopodium album (S. tragus, S. nitraria) u
tun Atriplex stocksii (S. richteri, S. imbricata).

G. Punsalpaamuu et al. (2012), uccmemyst Mmop-
(honoruro meuTEIBEL 18 BUAOB U3 12 pomoB cemen-
crBa Chenopodiaceae (u B ToM uncine BUIOB Salsola
passerine Bunge u S. collina Pall.), mpomspacraro-
WX B MOHTOJIUM, OTMEYAIOT YTO BCE H3YYCHHBIC
BUJIBI PA3IMYAIOTCS B OCHOBHOM IO pa3Mepam IbLIb-
LIEBBIX 3€pPEH, TONIIMHE K3UHBI U YHCITY TIOP.

B ApMeHuu maJMHOIOTHYECKUE HCCIIEI0Ba-
HUsI TIpefcTaBuTeneil cemeiictBa Chenopodiaceae,
W B TOM YHCIIe BHIOB poma Salsola ObLIM HAYaTHI
B CepeIMHE MATUICCATHIX TOJOB MPOILIOr0 CTOJE-
tuss. Bo BTOpoM Tome «®Dmopel ApMEHHU» JaHbI
KpaTKhe OIMUCAHWs THUIBIIBI MapeBBIX (Ha YpOBHE
OTIENBHBIX POJIOB), TOJIYYCHHBIE C IIOMOIIBIO CBe-
TOBOTO MHKpockomna (ABeTucsH, ManyksH, 1956).
CBeneHust IO MBUIbIE HEKOTOPBIX MpeICTaBUTENeH
JTAHHOTO CeMeicTBa B ApMEHHH Ha YPOBHE CBETO-
Boro (CM), a Takke CKaHUPYIOIIETO AIICKTPOHHOTO
(COM) MHKPOCKOTIOB TIPUBOISTCS TakKe B paboTax
XK. A. Axonsim u A. M. Afipanersin (AxkonsiH, Ai-
pamnetsH, 2004, 2009), A. O. Cousu (Consty, 2018;
Sonyan, 2020).

B nacrosieii crarbe Ha ypoBHe cBeToBoro (CM)
U CKaHHUpyroIero ekTpoHHoro (COM) Mukpocko-
OB W3y4eHa MOP(OJOTHS TBUIBIBI MTPEICTaBUTE-
neit ponoB Caroxylon, Kali, Kaviria, Climacoptera,
Halothamnus dnopst KOxxHOTO 3aKaBKa3bsi, KOTOPHIC
paHee pacCMaTPUBAIUCH B KAY€CTBE OT/IENBHBIX CEK-
umii pona Salsola (Axorsia, 2011).

MATEPUAJI U METOAUKA

MarepuanoM Uil HaCTOSIIIUX HCCIENOBaHUI
MOCITYKHJIa IbUIbLA, TOIyYeHHas: u3 repoapust Un-
crutyta Oorannkn HAH Apmenun, a Taxke ¢ Ku-
BbIX PACTEHUH M3 KOJUIEKUUH OKCIO3UIHOHHOIO
yuactka “@nopa u pacturensHocTb Apmenun” MH-
crutyta Ootanuku umeHu A. Taxramksna HAH PA.
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HccnenoBanusi MpOBOJWINCH C MPUMEHEHUEM
CBETOBOTO MHKpOCKoma (AmScope) mpu yBeinde-
nuu x400, x800 u x1800. U3mepenus npoBOIUINCH
Ha 10 MBUIBIEBBIX 3€pPHAX IO KaXIOMYy 00pasiry
(B cpenreM 3-5 o0pasnoB no kaxaomy Bumy). O0-
paboTKa TBUIBIEBBIX 3€PEH IPOBOIWIACH JBYMS
OCHOBHBIMH METOJIJaMH, a UMEHHO, METOJIOM OKpa-
IIUBaHUSA OCHOBHBIM (pykcmHOM (CMOIBSIHHUHOBA,
lonyGkoBa, 1950) u ynmpoLIEeHHBIM aleTOIM3HBIM
MmeTozioM (ABetucsH, 1950).

O06paboTKa MBUTHIICBBIX 3E€PEH IS MCCIIEI0Ba-
HUSl Ha CKaHUPYIOIIEM AJIEKTPOHHOM MHKPOCKOIIE
(Jeol, JSM-6390) mpoBoauiiach METOIOM BaKyyM-
HOTO HaIBIJICHHUS 30JI0TOM CYXHX HEaIleTOJIIM3HPO-
BaHHBIX TBUIBIIEBBIX 3EPECH.

B nemom u3 14 BUI0B, BXOIAIINX B COCTAB poa
Salsola s. 1. B FOxHOM 3akaBKa3be M3y4yeHa ITHLIb-
na 12 BumoB (kpome Salsola soda L. n Caroxylon
vermiculatum (L.) Akhani & E. H. Roalson) u3 po-
noB Caroxylon, Climacoptera, Halothamnus, Kali n
Kaviria (Tabm. 1).

Mopdosioruueckas TEPMUHOIOTHS, HCIIOJb3Y-
eMas B HalleM HCCIIeIOBaHWH, B OCHOBHOM COOT-
BETCTBYET TEPMHUHOJIOTHHU, TpeIsIokeHHOH [. Op-
armanoM (1956), a Taxxe JI. A. KynpusHosoii, JI.
A. AnemuHoi (1972).

[Ipu omucaHwM CKYJBNTYPHBIX SIIEMEHTOB Ha
MOBEPXHOCTH TBUIBLIEBOTO 3€PHA HAMH 110 OTICIIb-
HOCTH TIPUBOJHUTCS XapaKTEPHCTUKA CKYJIBITYpPbI
SK3HMHBI Ha ME30MOpUYMax (T.€. TOBEPXHOCTH ITBLIb-
LIEBOTO 3epHA MEXKIY MOPaMH), CKYJIBITYPbI MOPO-
BOIl MeMOpaHBI, a TaKKe CKYJIBITYPHI KPBIIICYKH
TIOPHBI, WM ONEPKYITyMa (€CIIi TaKoBast UIMEETC).

[To kaxxnoMy BHJY TMPOBEACH TaKXKe IMOJCUET
YHCJIA MTUITUKOB Ha | MKM' OBEPXHOCTH ME30TIOPH-
yma (Ha 10 ydacTkax 1Mo KaxJI0My U3 MPeICTaBICH-
HBIX BHUJIOB).

H3yuennvle oopazyst (00pas3ibl MpeICTaBICHBI
B COOTBETCTBUU C UX PACIOJIOKECHUEM B repOapuu
ERE, a xupHbIM mpu(TOM BBIICICHBI TPUHSITHIC
B HACTOSINEE BpPEeMsS BHUJIOBBIC Ha3BaHWsA): Salsola
dendroides Pall. (= Caroxylon dendroides (Pall.)
Tzvelev): Apm. CCP, Dumuan3uHCKuii p-H., OKp.
o3epa Aurp-mnu. 28.06.1961. Leg. B. ABerucsH, 3.
I'aGpuansn, B. Ara6aosh, A. [lorocsH, B. ManyksH
(ERE, 76089); Dummam3unckuii p-on, Kypy-Apakc,
crapoe pycino p. Apakc. 19.07.1960. Leg. A. M.
Bapcersn (ERE, 86593); Apm. CCP, Merpu, Hro-
Bamu 13.08.1965. Leg. S. MynkumxansH, A. bap-

cersiy, 11, lanmwrsta (ERE, 82553); Apm. CCP, Cu-
caHckuil p-oH, Jlapabacckoe ymienbe, ¢. YpyT, 10ro-
3anaaHbIi ckiIoH. 23.07.1959. Leg. 5. Mynkumxka-
usH, L. Acnansa (ERE, 76081); Salsola ericoides
M. Bieb. (= Caroxylon ericoides (M. Bieb.) Akhani
et E. H. Roalson): Apm. CCP, Koraiikckuii p-oH,
c. l'apan, 3oBamen. ['ammama. 12.07.1961. Leg.
Mynkumxaasa (ERE, 72306); Apm. CCP, Oxrem-
OepsiHCKUE p-oH, okpecTHocTH c. lllaxBapyTt, Ka-
MEHHCTHIE 3acoieHHble 3emuu 8.06.1959. Leg. I1I.
Acnansn, P. Kapanersa (ERE, 76067); b3 cen.
OumwuanzuH. 22.10.1933. Leg. A. Taxramksa (ERE,
7065); Salsola gemmascens Pall. (= Caroxylon
gemmascens (Pall.) Tzvelev): Apmenns, ApmaBup-
ckuit map3 (OxTeMOepsiH) IO JOPOre K COBXO3Y MM.
Mscuuksna. 27.08.1979. Leg. A. bapceran (ERE,
171291); Apmenus, DUMHAA3UHCKHA pP-H, OKD.
cen. Epacxayn, Ha cononuakax 18.08.2005. Leg. J.
Akopian (ERE, 171293); Apm. CCP, MerpuHckuii
p-oH, okp. Arapaka. 12.05.1978. Leg. O. 'abpuansu
(ERE, 171290); Salsola macera Litv. (= Caroxylon
nitrarium (Pall.) Akhani et E. H. Roalson): prov.
Megri, Ha Gepery Apaxca, Mexay cc. Merpu u Au-
napa. 26.07.1939. Leg. Spomenko (ERE, 28401);
HaxACCP, [Ixyneda, Happu-/ar, OKpecTHOCTH
cepHbIX nucToyHHUKOB. 3.09.1967. Leg. 3. 'abpm-
ansiH, [1. TamGapsa (ERE, 87469); Caroxylon
nitrarium (Pall.) Akhani et E. H. Roalson: WHcT.
bor. HAH PA, “YuacTok ¢opsl U pacTHTEIBHO-
ctu Apmennn’’, 02.08.2017. Leg. XK. Axonsia (Jinu-
Hble cOophl); Salsola nitraria Pall. (= Caroxylon
nitrarium (Pall.) Akhani et E. H. Roalson) Ap-
MeHus1, Apaparckuii p-H, OKp. Apapara, Ha 3aco-
neHHbIX Oosotax. 4.07.1999. Leg. D. I'aGpuaisau
(ERE, 171294); Salsola nodulosa (Mog.) lljin (=
Caroxylon nodulosum Moq.) Apm. CCP, Oxrem-
OCpSIHCKUH P-OH. OKPECTHOCTH €. ApMaBHp, Kame-
HUCTBIC W TIEOHHUCTHIC CKJIIOHBI (OKOJIO KjIaaOuIa)
7.06.1959. Leg. M. AcnansH, P. Kapanersn (ERE,
76102); Kyounck. 26.07.1928 (ERE, 2203); Salsola
verrucosa M. Bieb. (= Caroxylon nodulosum
Mogq.) 3oBamen u [apuu. ['ammana Ha KpyThIX
TUTICOHOCHBIX TJIMHHUCTBIX CcKiIoHax. 15.07.1956.
Leg. Axsepnos u fpomenko (ERE, 128802); Ap-
MeHus, okp. EpeBana, 6mu3 maunoro nocenka Llop-
Oymax 04.07.2007. Leg. J. Akopian (ERE, 168561);
Salsola crassa M. Bieb. (= Climacoptera crassa
(M.B.) Botsch.): Pecn. Apwmenus, Apaparckuii
p-oH, okp. ¢. CypeHaBaH, ApMalickoe pbIOOBOIHOE
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XO034HWCTBO, MyXJbIA cosnoHuyak, 820 M. 1.07.1996.
Leg. O. I'abpmansn, M. OranecsH, K. Tamans, I
®aiisymn (ERE, 147798); Climacoptera crassa (M.B.)
Botsch.: Apwmenusi, Epesan, bBoranwdeckuii can,
“YgacTok ¢IIOpEl B PAaCTHTEILHOCTH ApPMEHUH ™, C
nocesa, cossiHkoBasi momymycThiHs. 8.08.1977. Leg.
J. Akopian. (ERE, 172359); Salsola glauca Bieb. (=
Halothamnus glaucus M. Bieb. Botsch.): Apm. CCP
Jlxanary, ["apan, npaBeiii Oeper p. A3ar, KaMeHUCTas
noserHHEAs mycThiHs. 10.07.1958. Leg. 5. Mynkumxka-
usH. (ERE, 70326); Apm. CCP, barpamsHckuit paiioH,
OKpECTHOCTH JIOMa OTABbIXa ‘“‘BBICTPOCTOK”, MOMyITy-
creins. 12.07.1986. Leg. D. Tadpuansn, K. TamansiH,
I. ®aiiBym (ERE, 137448); Apm. CCP, Dummnanzun-
ckuil p-oH, ¢. Menamop. 2.07.1972. Leg. A. Taxran-
xsH (ERE, 104791); Salsola australis R. Br. (= Kali
tragus (L.) Scop.) J{3opareT u Y3yHiap, JIeBblid CyXoi
oopr pexku [3oparer. 10.08.1954. Leg. 5. Mynkua-
xansiH (ERE, 76071); Prov. Megri. Merpu, 1o peke
23.07.1939. Leg. Spomenko (ERE, 27970); Mapry-
HUHCKMU p-H, cen. JInuk, Oeper ozepa. 25.07.1949.
Leg P. Kapanersin (ERE, 47055); Benu, mecuansrit
kapeep. 19.06.1964. Leg. B. Manaxsa (ERE, 82901);
Apm. CCP, 6acceiin o3epa CeBaH, ApIaHHIICKHHA 3a-
JIMB Y METEOPOJIOTHYECKON CTaHIIMK Ha TPABEPTUHAX.
10.07.1960. Leg. C. Hapunsn, P. Kaparersa (ERE,
76076); O3. CeBan, HoBo-basiazerckuii paiioH, ced.
Hopany3, 3amangmbnii 6eper ozepa. 23.07.1947. Leg.
P. Kapanersa (ERE, 39622); Apmenus, Apaparckuit
Map3, Apramar, B nomaymyctsiHe. 20.06.1975. Leg. A.
bapcersn (ERE, 172511); Kali tragus (L.) Scop.: VIHCT.
bor. HAH PA, “¥Ydactok (opsl M pacTHTEILHOCTH
Apmennn”, 20.09.2017. Leg. A. O. CousiH (J1M4HBIC
coopel); Salsola collina Pall. (= Kali collina (Pall.)
Akhani & E. H. Roalson): Apmsirckas CCP, . EpeBan
ABaH mpaBblii Oeper p. ['enap, B MONBIHHON mOMyITy-
creie. 19.07.1965. Leg. A. bapcersa (ERE, 82258);
Salsola tamamschjanae ljin (= Kali tamamschjanae
(Iljin) Akhani et E. H. Roalson): Benuiickuii paiioH, k
IOB ot Bemu. 11.09.1935. Leg. A. Takhtadzhian (ERE,
3157); Apmenus oxp. EpeBana, Kapmup-Omyp, Ha
kpacuHbix TrHaX. 9.09.2002. Leg. K. AxomsiH (ERE,
150915); Salsola cana K. Koch (= Kaviria cana (K.
Koch) Akhani): Dzhulfa, region semideserto. 17.09.34.
Leg. A. Takhtadzhian (ERE, 12181); Hax. ACCP,
okpectHOCTH conepynanka 14.07.1972. Leg. H. Xan-
mwksH, T. IlormoBa (ERE, 103595); Cogeramren, bap-
IpaIlieH, TaMMajia Ha KPYThIX DIMHUACTO-IIEOHNUCTBIX
ckionax. 27.07.1996. Leg. AxsepmoB um MupzoeBa

(ERE, 71593); K OB or Beau, meOHUCTBIE CKIOHBI
11.09.1935. Leg. Takhtadzhian (ERE, 19874); Apwm.
CCP, Beaunckwuii p-oH, B 17 kM oT Apazznasii, B CTOpO-
Hy YaHaxuu Ha OTporax YpICKOro Xxpe0Ta, 0.B. CKIIOH,
(hpuranongnas pacturenpHOCTh. 2.09.1959. Leg. Tax-
tajuksH, O. [abpuansH, B. Aserucsn (ERE, 73537);
Salsola cana (= Kaviria cana subsp. futilis (Iljin)
Akopian) Haxmuesarnckas A.C.C.P. okp. c. SAimxkmu,
JIOMUK I0 Jopore K ¢. Macrapa, y mocce. 2.08.1965.
Leg. SI. Mynkumxanstt, A. bapcersa (ERE, 82904);
Hax. ACCP, Opny6an, Ha mectporgerax 29.07.1959.
Leg. . Mynkumkansy, 1. Acnansu (ERE, 70310);
Salsola futilis (1ljin) (= Kaviria cana subsp. futilis
(Iljin) Akopian). HaxuueBanckas A.C.C.P, Siin-
xn-Aza. 11.09.1965. Leg. 5. Mynkumxkansa (ERE,
82755)"; Salsola tomentosa (Moq.) Spach (= Kaviria
tomentosa (Moq.) Akhani & E. H. Roalson): Haxwe-
BaHckast A.C.C.P, okp. c. Silpku, JOMUK 10 10pore K
cermy Mactapa, y mocce. 2.06.1965. Leg. SI. Mynkun-
xansH, A. bapcersa (ERE, 82903); Apmenus, Epe-
BaHCKMI Ooranmueckuii can, 1200 H.y.M., “YdacTok
(hrIOpbI M PaCTUTENLHOCTH ApMEHHH™, BBIpAICH U3
CeMsiH, COOpaHHBIX C TJIMHHUCTBIX CKJIOHOB OKp. Cell.
3oBarreH. Pactenust Broporo roja >ku3HHM, OOEr 2-T0
nopsiika 13.08.1992. Leg. J. Akopian (ERE, 171311);
Jammy Kapabaxiep, 1o J1eBoil CTOpoHe TIOocC. JI0po-
i, 700 M, TUTICOHOCHBIE MECTa Ha OYeHb KPYTHIX Ka-
MEHHCTO-IIIEOHHCTHIX CKIIOHaX. Leg. AxBepnoB, Mup-
3oeBa. 12.07.1949 (ERE, 128801); Hax. ACCP, Opmy-
0ajIcKuii p-OH, HAaYaJIo JOpOrd Ha MerpH, COISTHKOBas
MYCTBIHS, Ha XOonMax, 10.B. ckioH. 20.08.1965. Leg.
A. bapcersn (ERE, 172544).

OIINCAHUE NIBIJIBIHEBBIX 3EPEH

Pon Caroxylon Thunb.
(tabm. 1, pororadm. I, 1-17, 11, 1-13)

[TonmykycTapHUKH WM OIHOJETHUKH C TYIBIMH
WK CYKAaromUMUCA JIMCTbAMU, INBUIBHUKU C IJIOT-
HBIMH TpAIeleBUAHBIMI TpuaaTkamu. [Ipomspac-
TAIOT Ha COJIOHYAKaX, C1a003aCOJCHHBIX TIMHAX,
KaMCHUCTBIX U MECUAHBIX CKJIOHAaX W pyA€paibHbIX
Mecrax. Hambonee MHOrOYHCIICHHAss W IIHPOKO
pacmpocTpaHeHHas Tpymna B coctaBe poaa Salsola
s. I. B FOxnoM 3akaBkasbe poji MpeNCcTaBiIeH 6 BH-

' Comacao yctHomy coobmrenuto JK. A. AKOmIsH, K

noasuny K. cana subsp. futilis orHocstcs oopasibl ERE,
82904; ERE, 70310; ERE 82755.
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namu (AxorsH, 2013).

[TeupHIeBRIE 3epHA TIIOOATBHO-16-38-TI0pOBEIE,
ceponanbHble, B OUSPTAaHUN OKPYIVIbIE MIIH YIIIO-
BaTo-oKpymible, 12,3-26,4 MkMm B auamerpe. [Topbl
Oonee miu MeHee okpyriele, 0,8-4,1 MKM B amame-
Tpe, morpyxeHnsle, y BunoB C. ericoides (M. Bieb.)
Akhani et E. H. Roalson u C. nodulosum Moq.
omepkyisiTHbIe (pororadm. I, 9, 11-13, dororadm. II,
11-13), kpas nop cnaboBosHUCTHIE; Ha ypoBHe COM
CKYJIBIITYPa MOPOBBIX MEMOpaH, a TaKkKe IMOBEPXHO-
CTH OTIEPKYJIYMOB PETYISPHO IIMITUKOBATas!; Y BUIOB
C. ericoides u C. nodulosum mminuku Ha MeMOpaHax
pAacronoXeHbl 3HAaUYUTENBLHO pEeKe, YeM Ha OIepKy-
aymax (cdororadm. I, 9, 11-13, pororadn. II, 11-13),
npu 3toM y Buza C. ericoides MNWNMKKA Ha TOBEPX-
HOCTH OTIEPKYJITyMOB 3HAYHMTEIILHO KpYIHEe, 4YeM Ha
MTOBEPXHOCTH THUIBIEBEIX 3epeH ((otoTadm. I, 9,
11-13), a y Buna C. nitrarium (Pall.) Akhani et E.
H. Roalson mmnuku Ha MoBepXHOCTH MeMOpaH MOp
pacronokeHbl 3HAYUTENBHO TYIE, YeM Ha ITOBEepX-
HOCTH TBUIBLEBBIX 3epeH ((ororadn. 11, 7); mupu-
Ha Me3zomopuyMma 1,5-3,0 mxm. Ox3una 0,7-1,9 Mxm
TOJIIHBI, CTOJOYATHIA CIIOM YETKO BBIPAXKEH JIHIIH
y Buga C. gemmascens (Pall.) Tzvelev (¢dotoradm. I,
15), cronOuku paBHOMEPHO PACCTABJICHHBIC, JIJIMH-
HBbIE, TOHKHE, Ha KOHI[aX MIAPOBUIHO 3aKPyTJICHHBIE.
Ckynbnrypa SK3uHBI TycTO Menkotodednas (CM);
CKYNIBIITYpa 3K3MHBI TNEepPOPUPOBAHHO-IIUIHIKOBA-
Tas, HanOoJee OTUYSTINBO Tiep(oparuy OTMEUEHBI Y
BunoB C. dendroides (Pall.) Tzvelev u C. ericoides;
KOJINYECTBO HIUIMHUKOB HA 1 MKM MOBEPXHOCTH HbLTh-
IIEBOTO 3¢pHA 4-8, MHUIMHUKHN CO ¢ab0 3aKpyTIICHHBI-
mu koHamu, y C. dendroides mmnuku Oornee Men-
KHE M PEXE PacCTaBJICHBI, YeM y OCTAIbHBIX BHJIOB
(dororabm. II, 11-13); MOBEpXHOCTH IBUIBIIEBOTO
3epHa y BceX M3YUYCHHBIX BUIOB BonHUCcTas (COM).

VY Bcex MATH M3YYEHHBIX BHJIIOB JaHHOTO poja
OTMEYaeTCsl BapuadeTbHOCTh Pa3MEPOB MBITBIIEBBIX
3epeH (Qorotadm. I, 1, 8, 14, dororadm. 11, 1, 8).

Pon Climacoptera Botsch.

OJHOJIETHUKH C CH30BaTHIMH MSICHCTBIMH HH3-
OerarolIiMH JIMCTHSIMHU C BOCKOBBIM HAJIETOM, TIPO-
M3pacTaroliye MPEUMYIIECTBCHHO HAa CYXUX COJIOH-
yakax. B IOxxHom 3akaBkazpe poj mpeacTaBiieH 1
BunoM (Axorsia, 2013).

C. crassa (M. Bieb.) Botsch. (ta6xn. 1, doro-
tabn. 11, 14-20). [TeutbiieBBIC 3epHA II00ATBHO-28-

36-mopoBble, cheponianbHbie, B OUEPTAHUU OKPY-
IIbIe WU YTJIOBaTO-OKpyTible, 26,3-33,1 MKM B
nuametpe. [lopsl Oonee wim mMenee okpyrisie, 3,1-
5,0 MKM B TuameTpe, MoTpyKeHHbIE, ONEPKYISATHBIC
(dorotaba. II, 16-19), kpast mop cI1aOOBOTHHUCTHIC;
Ha ypoBHe COM cKynpOTypa MOPOBBIX MeMOpaH, a
TaK)ke MOBEPXHOCTH ONEPKYIYMOB PETyIspHO IIH-
[IUKOBATasi, IPY OTCYTCTBUM OIPEKYJIyMa 3aMETHO,
YT0 Ha MeMOpaHaxX MOp LIMIMKK PACIIOJIOKCHBI
3HAUUTEbHO TYyIIE, YeM Ha omnepkymymax (¢oto-
tabm. II, 18-20); mmpuna me3zomopmyma 2,5-3,7
MKM. Dk3uHa 2,0-3,1 MKM TOIIIMHBI, CTOJIOYATHIN
cioit yetko BeipaxkeH (pororadm. I, 15), cronduxu
PaBHOMEPHO pacCTaBlICHHbIE, AJIMHHBIC, TOHKHE.
Ckynbntypa 5K3uHBI TrycTo TpanyisipHas (CM);
CKYJIBIITYpa 3K3HHBI Nep(opupoBaHHO-IINITHKOBA-
Tast, KOJIMYECTBO LIMIHMKOB Ha | MKM IOBEPXHOCTH
MBUIBLEBOTO 3epHa 2-4, MIUIUKU 3a0CTPEHHBIE; 110-
BEPXHOCTh MBUIBIEBOTO 3epHA BosnHUcTas (COM).

OtMedaeTcss BapuaOeIHLHOCTh Pa3MEPOB ITHLTH-
LeBbIX 3epeH (¢porotadm. 11, 14).

Pon Halothamnus Jaub. et Spach

Cu3zo-3eJeHbI TONBIH TONYKYCTapHUK C JTH-
HEHHBIMH 3a0CTPEHHBIMH JIUCTBSIMH, IIBETKH C
KpacHOBaThIMU IBUIBHUKAMHU W SPKO-MaJIMHOBBIMHU
THIYMHOYHBIME HHUTSIMH. [Ipomspactaer Ha ciabo-
3aCONIEHHBIX TI0YBAX, CyXHWX COJIOHYAKaX, IMECKax M
muHax. B FOxxHom 3akaBkasbe poj npeacrasieH |
BuaOM (AxorsiH, 2013).

H. glaucus (M. Bieb.) Botsch. (Ta6m. 1, ¢oro-
tabn. I, 1-4). [IeutbieBbIe 3epHa I00aBHO-16-
28-mopoBble, ceponaibHble, B OYEPTAaHUUA OKPY-
IJIBIC WUTH YIJI0BAaTO-OKpyTikie, 18,7-23,2 MKkM B 1u-
amerpe. [lopsl Gosee niam MeHee okpymiele, 2,5-4,6
MKM B auamerpe, omepkyisTHbie (¢portortadm. III,
2-4); ma ypoBHe COM CKymbITYypa MOPOBEIX MEM-
OpaH, a TaKKe MOBEPXHOCTU ONEPKYIyMOB pery-
JSIPHO IIWITMKOBATAsI, TIPU OTCYTCTBUH OIPEKYIyMa
3aMeTHO, YTO Ha MeMOpaHax Mop MIUIHKH Pacoo-
JKCHBI 3HAUUTEIIEHO PEXe, YeM Ha OINEepKyIyMmax, a
Ha TIOBEPXHOCTH OMEPKYITYMOB LIMIIUKU MO CBOMM
pa3MepaM HECKOJNIBKO KpYITHee, YeM Ha ITOBEPXHO-
CTH MbUIbLEBBIX 3epeH ((ororadn. 11, 3, 4); mmpu-
Ha Mme3ornopuyma 2,4-3,9 mxm. Ox3uHa 1,6-2,5 MKM
TOJIIMHEI, CTONOYATHIM CIIOM XOpOIIO BBIPAKEH,
CTOJIOMKH PaBHOMEPHO pacCTaBIICHHBIE, JUTHHHbIE,
Toncthle. CKyIBNTYpa 3K3WHBI TYCTO TpaHyIsipHAas
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(CM); ckympnTypa 3K3WHBI TIep(pOpHUpPOBAHHO-IIIH-
MMKOBATAs!, KOJIMYESCTBO IIMITHKOB Ha | MKM TOBEpX-
HOCTH IBUIBLEBOTO 3epHa 2-4, UMUK KOHUYECKHUE;
MMOBEPXHOCTH MBLIBIICBOTO 3epHa BoMHUCTas (COM).

Pox Kali Mill.
(tabm. 1, pororadm. III, 5-21)

Tonplif WM paccessHHO OMYIICHHBIA OJHONET-
HUK C IIBETKAMU B TYCTOM Y3KO KOJIOCOBHJTHOM CO-
nBetnn. [IpomspacTaer Ha 3aCONEHHBIX, MECYAHBIX
MOYBaxX, WHOTJA Ha THIICOHOCHBIX KpACHBIX IJIH-
HaX U Kak copHoe mnosctoay. B FOxxHoMm 3akaBkazbe
pon mpencrasieH Bumamu K. tragus (L.) Scop. u
K. tamamschjanae (1ljin) Akhani et E. H. Roalson,
a Take BunoM K. collina (Pall.) Akhani & E. H.
Roalson, cumrarommMcsi 3aHOCHBIM ISl JaHHOTO
peruoHa W WHOTNA BCTPEUAMOIIUMCS Ha KaMEHH-
CTBIX CKJIOHAX OJIN3 HACEJICHHBIX IMyHKTOB (AKOIISIH,
2013).

[IpbueBbIe 3epHA 1100a1bHO-22-38-O0POBBIE,
c(hepoualibHbIC, B OUEPTAHUU OKPYTIIBIC WU YIJIO-
Baro-okpymiele, 17,1-25,1 mxm B nuametpe. Ilopsl
Ooree win MeHee okpyribie, 1,2-3,0 MKM B auamMe-
Tpe, MOTPYKEHHbBIE, Kpast TIOp CIa00BOJIHHUCTHIC, Ha
ypoBHe COM CKyIBIITYpa MEMOpaH MOp y MBLIbITES-
BhIX 3epeH K. fragus peaKOIIUIHMKOBATAasl, MIMITUKU
HECKOJIbKO KPYITHEEe, YeM Ha TOBEPXHOCTH IbLIbIIC-
BBIX 3epeH (pororadmuma 11, 11), y MbUTBIIEBBIX 3e-
peH Buna K. tamamschjanae — TyCTOIIUIIMKOBATAS,
IIMITUKA 110 Pa3MepaM HECKOJIBKO MEHBIIE, YeM Ha
MTOBEPXHOCTH THUTBIIEBEIX 3epeH ((ororadmura 111,
21); mmpuHa mesomopuyma 1,2-2,9 MkM. Dk3uHa
1,2-2,2 MKM TONIIUHEI, CTOJOYATEIN CJIOH YETKO BEI-
pakeH mumb y Buna K. collina (portotadm. 111, 12,
13), cTonOuku paBHOMEPHO paCCTaBIICHHBIC, JIJIHH-
Hble, ToHKHE. CKyNbITypa 9K3UHBI TYCTO MEJIKOrpa-
aysipHas (CM); CKyapITypa SK3WHBEI Tephopupo-
BaHHO-IIIMIIMKOBATasi, Haubolee OTYETIMBO Tepdo-
paimu oTMEUeHbI y TbUIbLbI Buna K. tragus (doto-
taom. 11, 9-11); konuaecTBo mUNMKOB Ha 1 MKM'y K.
tamamschjanae 4-6, a'y K. tragus — 2-4, npu 3ToM y
MOCJICTHETO BUJIA IUMKKK 00JIee KPYITHBIC; TOBEPX-
HOCTB ITBUTBIIEBOTO 3epHa BoiHHCTast (COM).

VY Buna K. tamamschjanae vHOTIAa OTMEYASTCS
3HAUUTEJIbHAs BapHaOEIbHOCTh Pa3MEpOB TBLIbIIE-
BBIX 3epeH (ororadm. III, 15).

Pon Kaviria Akhani et E. H. Roalson
(tabm. 1, potoradm. IV, 1-18)

Kcepomopdusie runcodunpHble MOTyKyCTap-
HUKH, IPOU3PACTAIONINE HA TITMHUCTO-KaMEHHUCTHIX,
3aCOJICHHBIX U THUIICOHOCHBIX CKJIOHaX. B IOxHOM
3akaBKa3be POJI MPEJACTABIICH JByMsI BHIAMH U Ye-
THIPHMS TIOZIBHJIAMH. B WacTHOCTH, B cOCTaBe BHJA
K. cana (K. Koch) Akhani npuHUMarOTCS TIOABH/IBI
K. cana subsp. cana n K. cana subsp. futilis (1ljin)
Akopian (3anemuk HaxuuaeBanckoii AP), 0oCHOBHBI-
MU OTJIMYHUSMU MEXKIY KOTOPBIMH SIBIISIFOTCSI OKPY-
[JIbIC Ha BEPXYIIKE MPHUIIBETHUKUA M TPUIBETHHUUKH,
a TaKk)Ke OTCYTCTBHE OMYIICHHOCTH BCEr0 PacTEHUS
y nociennero noasuna (Axomss, 2013).

[IbTbIieBBIE 3epHA TI00ANBHO-7-17-1IOpOBHIE,
cheponganpHpie, B OYEPTAaHWHM OKPYIVIBIE HITU
yrioBato-okpymibsle, 14,2-21,7 MKM B nuamertpe.
ITopsr 6oee wnm MeHee okpyribie, 1,9-5,3 MKM B
IUaMeTpe, WHOT/A ONEPKYJISTHBIE, MOTPYKEHHBIE,
Kpas mop ciaOoBOJHHUCTHIE, ¥ BuAa K. fomentosa
(Moq.) Akhani & E.H. Roalson mopsr kak ObI OKaH-
TOBAaHBI OHHUM PSIOM CKYJIBIITYPHBIX DIIEMEHTOB
(potoradn. 1V, 15); na ypoBHe COM ckynbnTypa
MeMOpaH MOop PEry/sipHO I'yCTO IIMITUKOBATAs, MPU
9TOM MIWITMKHA 3/1eCh HECKOJIbKO KpYITHEe, YeM Ha
ITOBEPXHOCTHU TBUIBIIEBBIX 3€PEH; IIUPUHA ME30II0-
puyma 2,1-4,9 mxMm. Dx3una 1,1-1,9 MKM TONIITHHEL,
CTOJIOUATHIN CIIOM YETKO BBIPAXKEH JIMIIL Yy BUIA
K. cana (dororadn. 1V, 1), cTronOuKu paBHOMEPHO
paccraBiicHHbIC, JUTMHHBIC, TOHKHE, Ha KOHIAX I1a-
pOBHUIHO 3akpyrieHHble. CKYNbITypa SK3HHBI Ty-
cto MenkorpanyisipHas (CM); cKylblTypa SK3UHBI
repGpOpUpPOBAHHO-IITUITMKOBATAst, HAanOoIee OTYeT-
TUBO Tiepopaliiii OTMEUEHBI Y IMBUTBIEBBIX 3epeH
Buga K. tomentosa (dpororadm. 1V, 16-18), komnu-
YEeCTBO MIMMUKOB Ha 1 MKM IIOBEPXHOCTH TIBLIbIIE-
BOTO 3epHa 4-7, IIUMHUKH KOHUYECKHE, MIPH STOM y
K. tomentosa (dpororadn. 1V, 16-18) munuku 0o-
nee Menkue u 6onee penkue (4-5) wem y K. cana
(4-7); MOBEpPXHOCTH TBUIBIIEBOTO 3€pHA BOJIHUCTAsS
(CoM).

[IpoBeficHHBIC HAMM TAJIMHOJOTHYECKHE HC-
CJIEJIOBaHUS HE BBISIBUIIN CYIIECTBEHHBIX Pa3IHuUil
MEXJ1y yKa3aHHBIMHU IOJIBUJIAMH, B CBS3H C YeM B
tabmmie | mpuBOmATCS OOIME yCpemIHEHHBIC TaH-
HBIE 110 BUAY K. cana B TIETIOM.
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OBCYXKJIEHUE
CpaBHUTENBHBI aHaIM3 MOP(OIOTHIECKUX
MPU3HAKOB TBUIBIBI 12 WCCIEIOBAaHHBIX BHJIOB
pona Salsola s. l. BEISIBUII cieqyroIiee.

[IpibLIEBEIE 3€pHA Y W3YYSHHBIX HAMH BUOB,
KakK U Y BCEX MapeBbIX MHOTOIOPOBBIE, YHCIIO TIOP
BappUpyeT B mpenenax 7-38. MakcumaiabHOE 4ucC-
70 nop (27-38) nabmonaercst y Bunos Caroxylon
ericoides n Kali collina, a HauMeHBIINM 4YHC-
no mop (7-17 ) xapakrepusyroTcs o0a BuAa poaa
Kaviria — K. cana w K. tomentosa. Tlopel Ooiee
WIA MEHEee OKpYIVIbIe, TOTPYKEHHBIC, Y HEKOTO-
peix BuaoB omepkynsatHeie' (Caroxylon ericoides,
C. nodulosum, Climacoptera crassa, Halothamnus
glaucus, Kaviria cana); xpast mop c1a00BOJTHUCTHIE.
Huametp nop BapeupyeT B npenenax 0,8-5,3 Mkwm,
HaunOosee KpymnHbie TOpsI (2,3-5,3 MKM B I1aM.) Ha-
omomaroTcst y BunoB Kaviria cana (B codeTaHuu ¢
HauMeHbIIUM uncioMm nop) u Climacoptera crassa
(B coueranuu ¢ HamboJsiee KPYyHHBIMH pa3Mepamu
MIBUTBIIEBBIX 3€peH), a Hanbonee menkue mopsl (0,8-
2,3 MM B ntuam.) — y suna Caroxylon nitrarium.

[To cBoeii popme NBUIBLIEBBIE 3epHA MPEICTABU-
TeJiel BcexX TISITH POJIOB cheponianbHbIe, B ouepTa-
HUU OKPYTJIbIE WM YTJIOBAaTO-OKPYTJIbIS, allOJISIPHBIE
(T.e. 0€3 YEeTKO BBIPAKEHHBIX TOJIIOCOB — COINIACHO
tepmunonoruu 1. Oparmana (1956) u JI. A. Kynpu-
ssHoBoM, JI. A. AnemmHou (1972)), moBepXHOCTH
MBIIBIIEBOTO 3€pHAa BOJHHUCTas. MHTEpecHo, 4To
K. N. Toderich et al. (2010) onmuchIBalOT MBUIBILY
npencraButeneit cem. Chenopodiaceae kak wu30-
MOJISIPHYIO (T.€. PaBHOMNOJISIPHYIO), @ B OMHCAHUAX
YKa3bIBAIOT KaK JIMaMETp MBUIBLEBBIX 3€PEH, TaK U
JUTAHY TIOJIIPHOW OCH, 4TO, IO HAIlleMy MHEHHUIO, HE
BIIOJIHE KOPPEKTHO.

Crenyst cTaHIApTHOW KIaCCH(PUKAIIUN pa3Me-
pOB TBUIBIIEBBIX 3epeH (Dparman, 1956), mpuibna
BCEX M3YUYEHHBIX HAMH BHJOB XapaKTEepPH3yeTCs B
OCHOBHOM KaK MeJIKasi, OYCHb PEJKO CPEIHUX pa3-
mepoB (Climacoptera crassa) u BapbHPYET B TIpe-
nenax 12,3-33,1 mkm. Takum oOpa3om, Haubosiee
KpyITHasl 10 pa3MepaM TBUIbIAa OTMEUaeTcs y BUa
Climacoptera crassa (26,3-33,1 MKkM B nuam.), a
HauOosiee Menkas — y Buma Kaviria tomentosa
(14,2-16,9 MxM B 1uam.).

Ox3uHa 0,7-3,1 MKM TOIIIUHEI, CTOIOYATHIN

"' JI. A. Kynpusinosa, JI. A. Anemmna (1972) onuceiBatot
MOPBI MapeBHIX Kak OOOIKOBBIC, ONHAKO B HAlleM HcC-
CJICI0OBaHNHU O6OI[KOBI)IX IOp HE BBIABJICHO.

CJION YETKO BBIPAXKEH JIMIIL Y HEKOTOPBIX BHJIOB
(Caroxylon gemmascens, Kali collina, Kaviria cana,
Climacoptera crassa, Halothamnus glaucus), cton-
OMKHM PaBHOMEPHO pacCTaBliCHHbIC, JJIHMHHBIC, TOH-
KH€ WJIH TOJCTHIE.

[Ip xapakTepucTHKE TIOBEPXHOCTH OSK3HHBI
NBUIBLIEBBIX 3€PEH IMPEICTABUTENECH CceMelcTBa
Chenopodiacee B mutepaType MPUBOINUTCS HECKOIb-
KO Pa3JINYHBIX TEPMUHOB, @ IMEHHO: «CKYIIBIITYPay,
«CTPYKTYpa», «TEKCTypay.

Cornacao I'. Oparmany (Erdtman, 1943), ctpyxk-
Typa, TEKCTypa — 3TO pa3IMyHbIe y30Pbl HA TIOBEPX-
HOCTH TIBUIBIEBBIX 3€PEH, OOBIYHO TpaHYJISPHbBIC,
HaJMYUE KOTOPBIX OOYCIIOBIEHO PACTIOIOKEHUEM
CTPYKTYPHBIX DJIEMEHTOB 6HYmpu dK3UHBL. UTO Ka-
caeTcsl TepMUHa «CKYIbNTYypa», To cornacHo . O.
Y. Kpemmry (1967: 201), ckynmpnTypoii MOKHO Ha-
3BIBATh «TOJILKO (DOPMEHHBIE AIIEMEHTBI, BBICTYIIAI0-
mme penbeHO Ha NOGEePXHOCHIU DK3UHBIY.

[To manneM JI. A. KynipustaoBoid, JI. A. Anemm-
Hoit (1972), a Taxoke M. X. Monoc3on (1973), mpo-
BOJIAIINX HCCIe0BaHus Ha ypoBHe CM, Ha Me301mo-
pUyMax CKYJIBNTYpa y TBUIBIIEBBIX 3epEeH MapeBbIX
OTCYTCTBYET, & TEKCTYpPYy aBTOPBI XapaKTEpU3YIOT
KaK MEJKO- WJIH KpPYITHOTOYCYHYI0, MEJIKOIISITHH-
cryro mwiu mmankyto. 3. H. I{smmbamiok (2005), cie-
nys JI. A. Kynpusnosoii, JI. A. Anemmnoii (1972),
Ha ypoBHe CM OIUCBIBAET meKkcmypy MOBEPXHOCTH
KaK MEJIKO- HJTH KPYITHOTOUYEUHYT0, a Ha ypoBHE COM
MIPUBOJUT HIMITUKOBATYIO CK)/IbNNYPY ME30MOPUY-
MOB, HCIIOJIB3YsI TAKUM 00pa30M B CBOUX OMTUCAHUSX
KaK TEPMHH «TEKCTypay», TaK U «CKyJIbnTypay’. B To
xe Bpems uccienoBanust M. Tsucada mo cemeicTBy
Chenopodiaceae, poBeJicHbIC C TOMOIIBI) CKaHH-
PYIOIIETO 3JEKTPOHHOTO MHKpOCKoma eme B 60-x
ronax XX cronerus (Tsucada, 1967), BeisBIIIN Ha-
JIMYKAE HA TIOBEPXHOCTH SK3MHBI MEJIKHX IIUIMUKOB,
TaKUM 00pa3oM yXKe ¢ TOTO BpeMeHH! OBLIO TOKa3aHO
HAJIMYUE CK)IbNMYPHbIX DIIEMEHTOB Ha IOBEPXHO-
CTH SK3MHBI MBUIBIEBBIX 3¢PEH MapeBbIx. Vcxoms us
9TOTO, MTPH HACTOSIINX U TOCTEeTYIOIINX OTICAHUIX
MBUTBIBI IPECTABUTENCH JAHHOTO CEMEHCTBA HAMU
Oy/IeT UCTIOIB30BaH JIUIIh TEPMHH «CKYJIBIITYPay.

2 Hurepecno, uro K. N. Toderich et al. (2010), A.
Perveen, M. Qaiser (2012), a takke G. Punsalpaamuu et
al. (2012), xapakTepusys MOBEPXHOCTb IbLIBLEBOTO 3ep-
Ha psaaa HpeHCTaBHTeHeﬁ MapeBbIX (I/I B TOM 4YHUCJIEC HEC-
KOTOPBIX BHIOB pona Salsola), He TPUMEHSIOT HU OIUH
13 yKa3aHHBIX TPEX TEPMHUHOB, UCIIOJB3Ysl JIULIb TEPMUH

«ornamentation» WM caoBocodeTanue «surface and the
exine of pollen grainy.
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Ha yposae CM y mbUIBLBI U3YYEHHBIX BH-
JOB HaMU OTMEYEHa MEJKOTOYE4Has (BUAbI poAa
Caroxylon) uny rpanynspHas CKyJIbITYpa SK3HUHBL
Ha ypoBHe COM ckyibNTypa SK3UHBI Y BCEX BHIOB
IYCTO WM penko nephopupoBaHHO-IIUIINKOBATAS;
YHCJIO LIMIIMKOB Ha CIMHMILY IUIOLIaTN HOBEPXHO-
CTH, a TAaK)K€ UX pa3Mephl y Pa3IMuHbIX BHIOB 3Ha-
YUTEJIBHO BapbUPYIOT.

3AK/IIOYEHHUE U BBIBO/IbI

[IpoBenenHoe Hamu ucciiegoBaHUEe MOpPQOII0-
TUU TBUTBLEBBIX 3epeH 12 mpencraBuTencit poma
Salsola s. 1. B FO>xHOM 3akaBKa3he Ha YpOBHE CBe-
toBoro (CM) u ckanupyiero anekrponHoro (COM)
MHKPOCKOIIOB B II€JIOM MOATBEPKAACT MaHOIOTH-
YECKYI0 OTHOTHUITHOCTEH TBUIBITEI TTO 00MIeH hopme
IBUTBIIEBBIX 3€PEH U THITY allepTyp, XapaKTEPHBIX JIJIS
npexacraButeneit ceM. Chenopodiaceae B 1IenoM.

B cBs131 ¢ 5TUM BO3HMKIIA HEOOXOAMMOCTH TTOHC-
Ka JMarHOCTUYECKUX ITPU3HAKOB TBLIBIIBI, II03BOJIS-
IOLIMX TPOBECTH pa3rpaHUuCHHs B Npeenax MpH-
BEJICHHBIX BBIIIE TAKCOHOMUYECKUX TPYTIIL.

CpaBHUTENbHBIN aHATU3 JIAHHBIX IO TSTH MOP-
¢donornyeckuM mnpusHakam (Ha ypoBHe CM), a
MMEHHO JAMaMeTp TMBUTBIEBBIX 3€PEH, YUCIIO U JHa-
METp TOp, TOJIIMHA SK3HHBI, IIUPUHA ME30MOPUY-
Ma, TIPOBEJCHHBI paHee Ha IpUMepe psiia BHIOB
u3 ponoB Caroxylon, Kaviria w Kali, moka3anu, 4to
Han0Ooyiee KOHCTAaHTHBIMH MOXKHO paccMaTpHUBaTh
nepBbie Tpu npusHaka (Consia, 2018). A crartuctu-
YeCKWH aHalmu3 MO YKa3aHHBIM TpPeM IpH3HAKaM
BBISIBUJI, YTO HaUMEHee BapuabenbHOH (B COOTBET-
CTBHH C aHAJIHM30M K03(uIIieHTa Baprallum) sBiIsi-
eTcsi BEIOOpKa MAaHHBIX 10 YHCIY TOp, a TaKkkKe I0
JMaMeTpy TBUIBIEBBIX 3€pEH, B TO BpeMs Kak KO-
3G PULIMEHT BapHalluK 10 AUAMETPY TMOp SBIISETCS
cpenHe BapnabenbHBIM. Tem He MeHee, TOyYeHHbBIE
pe3yJIbTaThl HE BBIXOMAAT 32 PAMKH IMPEJIEIIOB JOCTO-
BEPHOCTH JIaHHBIX (Sonyan, 2020).

Cpenn m3ydeHHBIX 12 BHIOB, pacCCMOTPEHHBIX
B Hactosimied crarbe, Bua Climacoptera crassa xa-
pakTepusyercss Haubosiee KPYMHOH MO pazmepam
mBUTBIION (26,3-33,1 MKM B AuaM.), B TO BpeMs Kak
y OCTaJIbHBIX BUOB Pa3Mephl MbUIBIIEBBIX 3ePEH Ba-
phupytoT B peaenax 12,3-26,4 MM B JuameTpe.

ITo uwucny mop Beiaensierca Bun Kaviria cana
(menee 16 mop), y OCTAJIBHBIX BHJIOB OOIIEE YUCIIO
rop koseOnercs B npexaenax 16-38.

Ha ocHOBe NaHHBIX, TOJYYEHHBIX C MOMOIILIO
CDM, HaMH BBISIBJICHO, YTO KOJIMYECTBO IIMITMKOB Ha
MTOBEPXHOCTH ME30ITOPHUYMOB B TIPEIEIIaX OTAEIbHBIX
BUJIOB TaKXe 3HAUYUTEIIHLHO BapbUPYET, HCXOIS W3
9TOTO OBIJIO MTOYYEHBI YCpeTHEHHBIE TaHHbIE TI0 yKa-
3aHHOMY TpU3HaKy. B pesysibrare ObUIO ycTaHOBIE-
HO, 4TO Y OOJIBIIIMHCTBA BUJIOB KOJIMYECTBO IIUITUKOB
kojiebercs B mpenenax 4-9 Ha 1 MKM?, B TO BpeMst
Kak y Tpex BunoB (Kali tragus, Climacoptera crassa
u Halothamnus glaucus) He ipeBbIlIacT 4.

Hcnonp3ys 4deThipe KITIOUEBBIX MATHHOMOPQO-
JIOTUYECKUX MPU3HAKa, a UMEHHO pa3Mepbl IbUIbIIC-
BBIX 3€pEH, pa3Mepbl M YHUCIIO TOp, a TaKKe KOJH-
YEeCTBO IIUIMUKOB Ha 1 MKM? TIOBEPXHOCTH ME30TIO-
puyma, B mpezpenax pona Salsola s. 1. Hamu ObUIO
BBIJICJIEHO 6 OCHOBHBIX TPYIIIT MBLIBIIGI :

Maguuorpynna I: I1.3. cpaBHUTENBHO Kpym-
HbIe (>20 MKM B JI1aM. ), TOPBI TAKXKE CPABHUTEIHHO
KpymnHble (>2,0 MKM B JiiaM.), MHOTOYHCJIEHHbIE (>
30), KOTUYECTBO IIUITHKOB Ha 1 MKM > 4

Caroxylon ericoides, Kali tamamschjanae, K.
collina

Maguunorpynna II: I1.3. cpaBHUTENBHO Kpym-
HbIe (>20 MKM B JIaM. ), TIOPBI TAKKE CPABHUTEIHHO
KpymnHble (>2,0 MKM B JilaM.), MHOTOYHCJIEHHbIE (>
30), KOMUYEeCTBO IMUIMHMKOB Ha 1 MkM™ < 4
Climacoptera crassa

HManunorpynna III: I1.3. cpaBHUTENBHO KpyII-
HbIE (>20 MKM B THaM. ), IOPHI TAaK)KE CPABHUTEIHLHO
KpymHbie (>2,0 MKM B JMaM.), HEMHOTOYHCIICHHBIE
(mo 30), konuuecTBO MUMUKOB Ha | MKkM < 4

Halothamnus glaucus

Hamuuorpymma IV: I1.3. cpaBHMTENBHO KpyTI-
Hble (>20 MKM B JMiaM. ), IOPBI CPAaBHUTEIBHO MEJl-
kue (< 2,0 MKM B amaM.), HEMHOTOUHCJICHHBIC (110
30), KOJIMYECTBO MIMITKKOB Ha 1 MkM™ <4

Kali tragus

Maguuorpynna V: I1.3. cpaBHUTENBHO MEIKHE
(< 20 MKM B iMaM.), TIOPBI CPABHUTEIBHO KPYITHEIE
(>2,0 MkM B amaM.), HeMHOrouucieHHsle (J1o 30),
KOJIMYECTBO MIMMHUKOB Ha | MKkM™ > 4

Caroxylon gemmascens, C. nodulosum, Kaviria
cana, K. tomentosa

Magunorpynna VI: I1.3. cpaBHUTENBbHO Me-
kue (< 20 MKM B TUaM. ), TOPBI TAKXKE CPABHUTEIHHO
Menkue (>2,0 MKM B JaM.), KOTUYECTBO ITUITHKOB
Ha | MKkM >4

! I[J'IH BBIJACJICHUA HAJIUHOTPYIIIT OBUIH HCITOJIH30BAHBI
YCPEAHCHHBIC NaHHBIC, NPCACTABJIICHBIC B Tabm. 1.
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noarpynna Vla: mopst MHOrouucienusie (> 30)
Caroxylon nitrarium

noarpyrma VIb: opsl HemHorourcienssle (< 30)
Caroxylon dendroides

Kak BUJHO W3 TPHUBEICHHBIX JaHHBIX, TPH H3
IIECTH MAJTUHOTPYIII SIBJISIOTCS MOHOTHITHBIMHU, OX-
BateiBast poabl Climacoptera  Halothamnus, ipen-
craBieHHbIe B HOXHOM 3aKaBKa3be 10 OJTHOMY BHILY
(mamunorpynmst 11 u III), a Taxxe Bua Kali tragus
(mamuaOTpyTma V).

[Manunrorpymma | npexcraBnena Tpems OIU3KO-
POICTBEHHBIMU (TI0 MPU3HAKAM IbUIBIBI) BUIAMH,
W3 HUX OJWH BHI OTHOCHUTCS K poxy Caroxylon (C.
ericoides) n nBa — k pony Kali (K. tamamschjanae,
K. collina).

Jannble, npencrarieHHble B [lanuHorpymnme
V yKa3bIBalOT Ha OJIM3KOPOACTBEHHBIC CBSI3U poJia
Caroxylon takxe u ¢ ponom Kaviria.

N, nakonen, B cocrtaBe Ilanunorpynmer VI
00bEeIMHEeHBI TOCIIEIHIE JBa U3 IISTH BHJIOB poja
Caroxylon, otTnnyaroniecst Ipyr OT APyra JHIIb 110
YHCITY TIOP.

Takum 00pa3oM, HECMOTPS Ha 3HAYUTEIHHOE
CXOJICTBO MOP(OJIOIHYSCKUX MPU3HAKOB MBUIBLIBI Y
W3YYCHHBIX BUJIOB, MMOJYYCHHBIC JAHHBIC yKa3bIBa-
IOT Ha HEKOTOPYH0 00OCOOJIEHHOCTh TPEICTaBHUTE-
neit pono Climacoptera w Halothamnus, a Takxe
Buna Kali tragus B mipenenax pona Salsola s. 1., ato
MOJTBEPK/IAET CYIISCTBYIOIEE paHee MHEHHE O

CaMOCTOSITeJIbHOCTH TEPBBIX JIByX pojoB. B uacrt-
HoctH, pon Climacoptera 6w BoineneHn B. I1. bo-
yaHieBbM (1956) u3 Salsola Ha ocHOBaHMM psa Xa-
PAKTEPUCTHUK, B TOM YHCJIE TAKUX, KaK XOPOIIO BbI-
paskeHHasi CyKKyJIeHTHOCTb, OJHOJIETHOCTD, & TAK)KE
sHTOMO(uHs. [To3kKe CaMOCTOATETPHOCTh IAHHOTO
po/ia ObLIa MOTBEPIKIACHA TAKIKE U MOJICKYJISIPHBIMU
nccnenoBanusamu (Akhani et al., 2007; Wen et al.,
2010). Yo xe kacaercs pona Halothamnus, T0 yxa-
3aHHBIA poj ObUT BoccTanoBieH B. I1. bouanmeBbim
4eTBEPTh Beka ciycts nocie Climacoptera (bouan-
ueB, 1981), mpu 3TOM pOI0BOIi CTaTYC M MOHO(DHIIHS
JIAHHOTO POJia B JaJIbHEHIIIEM ObLIH MOITBEPIKICHBI
kak TakcoHomuuecknumu (Kothe-Heinrich,1993),
TaK ¥ MOJICKYJISIpHbIME HccaenoBanusiMu (Akhani et
al., 2007).

C npyroii CTOpPOHBI, IPOBEICHHBIE MCCIIEA0BA-
HUSl BBISBHJIM TMAJTHHOMOP(OIOTHYECKYI HEOTHO-
poanoctb poaa Caroxylon u HamMYUe TOBOJBHO TEC-
HBIX CBsI3e# mociennero ¢ pomamu Kali w Kaviria.
OtmeTHM, 9TO HEOTHOPOAHOCTH poxa Caroxylon, a
takke o0ocobnenHocTh Buna Climacoptera crassa
TOJIBEPIKAAeTCA TaKkke W mccienoBaHusmu 3. H.
Humbaimtok (2005).

ABTOpBI BBIPKAIOT HCKPEHHIOI IPU3HATEh-
HOoCTh 1.0.H. XK. A. AxonsH (MHCTHTYT OOTaHMKHU
uM. A. TaxTamksaHa) 3a MPOCMOTP PYKOIHCH U IICH-
HBIC 3aMCYaHUSI.
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15KV. X10,000 - pm. 15KV X20,000; 1pm

15kV  X5,000 5um 0016

®ororadnuia I. [TeuiblieBbIe 3epHa HEKOTOPBIX BUIOB poaa Caroxylon Thunb.
1-7 — C. dendroides (Pall.) Tzvelev: 1-4 — oOmuii By 11.3. (1— BaprabeabHOCTD Pa3MepoB I1.3., 3 —
CKYJIBIITYPa 3K3HHBI U TOpoBOi MeMOpanbl) (CM), 5 — obmmii BUA 11.3., 6 — pparMeHT NOBEPXHOCTH I1.3.,
7 — nopa u ckynbiypa 3k3usbl (COM); 8-13 — C. ericoides (M. Bieb.) Akhani et E. H. Roalson: 8-10 —
00w Bup 11.3. (8 — BaprabeIbHOCTh Pa3MepoB I1.3., 9 — onepkynyMsbl Ha ropax) (CM), 11 — o0muit Bua
1.3., 12— (¢)parMeHT MOBEPXHOCTH 11.3., 13 — OnepKyysITHAs 1opa U cKyibypa sk3uasl (COM); 14-17 — C.
gemmascens (Pall.) Tzvelev (14 — BapuabenbHOCTh pa3MepoB I1.3., 15 — cronbyarsiii cioii, 16, 17 — popma
op M cKynbTypa 3k3uHbl) (CM) (Macmtabnas nuaeiika: 1-4, 8-10, 14-17 — 10 mxm)
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5um 0012

15kV  X5,000 5um 0099 15kV  X20,000 1pm 0101

15kV  X2,7000% 6pm % 19 15kV 8,500 © 2um, 0037 A

15KV X20,000 1pm

®otoradmuia II. [TeuibiieBbie 3epHa HEKOTOPBIX BUIOB U3 ponioB Caroxylon Thunb. u Climacoptera Botsch.
1-7 — Caroxylon nitrarium (Pall.) Akhani et E. H. Roalson: 1-4 — o6mmii Buz 11.3. (1 — Bapuabens-
HOCTH Pa3MepoB I1.3., 3 — CKYJbITYypa SK3UHbI 1 TopoBoi MemOpanbl) (CM), 5 — obmuit Bua 11.3., 6 — ¢par-
MEHT IMOBEPXHOCTH 11.3., 7 — IOpa U CKyJbItypa 3k3uHbl (COM); 8-13 — C. nodulosum Moq.: 8-10 — o0muit
BU/ 11.3. (8 — BapraOeIbHOCTh pa3MepoB 11.3., 9 — popma nop u ckyibnTypa 3k3unbl) (CM), 11— obmuit
BH/I 11.3., 12— (hparMeHT MoBepxXHOCTH 11.3., 13 — mopa u ckynbiypa 3k3unbl (COM); 14-20 — Climacoptera
crassa (M. Bieb.) Botsch.: 14-17 — o0muit Bun m.3. (14 — BapuabesnbHOCTH pa3MepoB 1.3., 15 — cTondua-
ThIH cJ10H, 16, 17 — dhopma 1op u ckynbiTypa 3k3unbl) (CM), 18 — oOmuit Buj 11.3., 19 — dhparMeHT nosepx-
HOCTH 11.3., 20 — opa u cKynbiypa 3x3uabl (COM) (MacmtabHas nuneiika: 1-4, 8-10, 14-17 — 10 mxm)
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5um

o :
19 IR 1y _ x20,000 Ty oto7
®dotoradmmuia I11. [TeuiblieBbIe 3epHa HEKOTOPBIX BUIOB U3 poioB Halothamnus Jaub. et Spach.u Kali Mill.
1-4 — Halothamnus glaucus (M. Bieb.) Botsch.: 1-2 — o6muii Bux 11.3. (2 — cKynmenTypa 3k3uHbl) (CM),
3 — o0Omuit BuA 1.3., 4 — GparMeHT NOBEPXHOCTH I1.3.: OIIEPKYJIATHAS ITOpa U CKybOTypa 3Kk3uHbl (COM);
5-11 — Kali tragus (L.) Scop.: 5-8 — o0muit By 11.3. (6 — cron0uarslii ciioi, 7, 8 — Gpopma mop u CKyJbITypa
ak3uHbl) (CM), 9 — obmmit Bua 1m.3., 10 — hparMeHT moBepXHOCTH 11.3., 11 — CKyIbNTypa 3K3UHBI U TOPOBOIT
MeMOpanbl (COM); 12-14 — K. collina (Pall.) Akhani et E.H. Roalson: 12-14 — o6umii Bug n.3. (12, 13 —
cronbuarsli cioi, 14 — ckynentypa MmemOpansl iopsl (CM), 15-21 — K. tamamschjanae (11jin) Akhani et E.
H. Roalson: 15-18 — o0mmit Bup m1.3. (15— BapmaOensHOCTh pa3MepoB 11.3., 18 — ckympnTypa 3x3uHbl) (CM),
19 — o0mmii Bux 11.3., 20 — pparMeHT NOBEPXHOCTH 11.3., 21 — opa u cKy/bItypa 3k3uHbl (COM)
(macmiraOHas yimHeiika: 1-2, 5-8, 12-18 — 10 MxM)
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15kV X5,000 S5pum 0173
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15KV X4,500 5pm 0118 _Apr i ) J 15KV ¢X20,000 fiim 0120

15kV X5,000 S5um 0039
®dotroraduiia [V. [IbliblieBbIe 3epHA HEKOTOPBIX BUIOB ¥ 10ABK 0B poaa Kaviria Akhani et E.H. Roalson

1-7 - K. cana (K. Koch) Akhani: 1-4 — o6umii Bux 1.3. (1 — crond4uarslii cinoit, 4 — CKynbnTypa K-
3uHbI 1 MeMOpaH 1nop) (CM), 5 — o0muit By 11.3., 6 — hparMeHT MOBEPXHOCTH I1.3., 7— IIOPa U CKYJIBIITYpa
sk3uHBL (COM); 8-12 — K. cana subsp. futilis (1ljin) Akopian: 8,9 — o0mwuii Bux 11.3. (9 — hopma nop u cKyinb-
ntypa dk3unbl) (CM), 10 — oOmmmii Bux 1.3., 11— ¢pparMeHT NoBepXHOCTH 11.3., 12 — IOpa U CKYJBITYpa SK3H-
el (COM); 13-18 — K. tomentosa (Moq.) Akhani: 13-15 — oOmuii Buj 11.3. (14 — popma mop u CKyJbITypa
9K3UHBI, 15 — «okaHTOBKa» TIOpEI (CM), 16 — 00mmii Bu 11.3., 17 — parMeHT OBEPXHOCTH 11.3.,

18 — mopa u ckynbitypa sk3uHbl (COM) (MacmTaOHast auHeiika: 1-4, 8-9, 13-15 — 10 Mxm)
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HAYRAPETYAN A. M.

POLLEN OF TREES AND SHRUBS OF
ARMENIA
(ANGIOSPERMAE. IX. Rosaceae.
Genera Amelanchier, Amygdalus, Armeniaca,
Cerasus, Cotoneaster)

Pollen morphology of 15 species of Armeni-
an trees and shrubs from the genera Amelanchier
Medik., Amygdalus L., Armeniaca Mill., Cerasus
Juss., Cotoneaster Medik. (family Rosaceae Juss.)
was studied using light microscopy (LM) and scan-
ning electron microscopy (SEM).

Pollen morphology, trees, shrubs, LM, SEM

Cwjpwybunjwu U. U. Cwjwunwuh dw-
ntph b pthtph ubpluyugmghsubiph Swn-
Ywihnant nwunwfuwuppnipyniip (Angiosper-
mae. IX. Rosaceae. Amelanchier, Amygdalus,
Armeniaca, Cerasus, Cotoneaster gtintpp).
Lnwwjpu (LU) W uywubpwihu EGYunpnuwhu
(UEVU) dwupwnhwnwyubiph oqunipjwdp ntun-
wWuwuppybp £ <wjwuwnwuh nGunpndinpwih
Amelanchier Medik., Amygdalus L., Armeni-
aca Mill., Cerasus Juss., Cotoneaster Medik.
(Rosaceae Juss. puwn.) gintiphtu ywwywunn 15
wnbuwlyutiph dwnywthnont dnpdninghw:

ownlwihnont dnpdpninghw, dwnbp, puhtn, LU,
UkU

AijipaniersH A. M. Mopdosorust nbLIBIBI
JepeBbeB M KYCTAPHUKOB ApMeHNH (Angiospermae.
IX. Rosaceae. Ponw1 Amelanchier, Amygdalus, Arme-
niaca, Cerasus, Cotoneaster). C TIOMOIIBIO CBETOBOTO
(CM) wu ckanupytomiero amekrporHoro (SEM)
MHKpPOCKOIIOB M3y4eHa IbUTblia 15 BUIIOB JIEPEBBEB U
KyCTapHUKOB ApMeHun n3 poioB Amelanchier Medik.,
Amygdalus L., Armeniaca Mill., Cerasus Juss., Cotone-
aster Medik. (cem. Rosaceae Juss.)

Mopdghonozus nvlivysl, Oepeswbs, KYCMapHUKU,
CM, CoOM

The results of investigation of pollen morphology
of 15 representatives of Armenian trees and shrubs
relating to the genera Amelanchier Medik., Amygda-
lus L., Armeniaca Mill., Cerasus Juss., Cotoneaster
Medik. (family Rosaceae Juss.) are presented.

MATERIAL AND METHODS

The material studied was obtained from the her-
baria of the Institute of Botany after A. Takhtajyan
NAS Republic of Armenia, Yerevan (ERE).

The descriptions of the pollen grains with the
help of the light microscope are based on the grains
stained with basic fuchsine (Smoljaninova, Golubko-
va, 1950), and also on the simplified acetolysis meth-
od (Avetisyan, 1950). Pollen grains for the scanning
electron microscopes (Jeol, JSM-35; Jeol, JSM-
6390) were vacuum sputter-coated with gold and in-
vestigated in the laboratory of electronic microscopy
of Botanical Institute, St.- Petersburg, Russia.

Ten pollen grains were examined and measured
for each investigated specimen.

Specimens examined: Amelanchier ovalis
Medic (= A. rotundifolia (Lam.) Dum.): ApMmeHus,
obnacth ['erapkyHUK, OJyOCTPOB APTaHHUIII, BBIIIIE
pasBaJiuH, MOXIKEBEJIOBOE peakoieche (Arme-
nia, Gegarkunik region, Artanish peninsula, above
the ruins, juniper woodlands). Leg. V. Manakyan
(ERE, 149804); ApMCCP, I'ykacsHCKHiI paiioH,
Jlennnakan - Awmacusa. Leg. . MynkumpkaHsH
(ArmSSR, Gukasyan district, Leninakan - Amasia.
Leg. Ya. Mulkidzhanyan) (ERE, 78971); Amygda-
lus communis L.: N3pauns, Mepycanum, Karanon.
Leg. D. T'abpuansn (Israel, Jerusalem, Catalon.
Leg. E. Gabrielyan) (ERE, 77512); A. fenzliana
(Fritsch) Lipsky: ApmCCP, MmkeBanckuii paiioH,
MeXay cenamu VmxeBad X Y3yHTaja, mpaBeiii 00pT
peku AkcrteB, penkonecbe. Leg. . Mynkumpkansa
(ArmSSR, Ijevan district, between the villag-
es Ijevan x Uzuntala, starboard side of the Ak-
stev river, light forest. Leg. Ya. Mulkidzhanyan)
(ERE, 64424); A. nairica Fed. & Takht.: ApmCCP,
MerpuHckuil  paiioH,
Ha TIMHUCTHIX Opekumsax. Leg. O. aOpwoamsna, I.
Topocssn (ArmSSR, Meghri district, vicinity of
Ankavan, on clay breccias. Leg. E. Gabrielyan,
G. Torosyan) (ERE, 117703); Armeniaca vulga-
ris Lam.*': ApmCCP, EpeBanckuii borannueckuii
caa, ydactok “ApmsHckoir uopsl”. Leg. B.
AsetncstH (ArmSSR, Yerevan Botanical Garden,
“Armenian Flora” plot. Leg. V. Avetisyan) (ERE,
68357); Cerasus avium (L.) Moench: Apmenus,
JIMCTBEHHBIN Jiec B okpecTHOCTsIX Kapaknuca. Leg.
A. b. llenkoBankoB (Armenia, deciduous forest in

OKPEeCTHOCTH AHKaBaHa,

*_ cultivated spesies
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the vicinity of Karaklis. Leg. A. B. Shelkovnikov)
(ERE, 20802); ApmCCP, [wmmkaHCKHUI 3armoBe-
HUK, JnnmxaHckoe JecHH4ecTBO, TyOoBO-rpado-
BB Jec, 3amamueiid ckion, 1300 m. Leg. H.
Mgxkptusa  (ArmSSR, Dilijan Reserve, Dilijan
Forestry, oak-hornbeam forest, western slope,
1300 m. Leg. N. Mkrtchyan) (ERE, 72825); C.
incana (Pall.) Spach: ApmCCP, AoGosHCKHI
paiion, lerapt, KycrapHuKoBbIA ckiOH. Leg. A.
Taxramksan, . Myakwmkanss, 3. [abpuansn
(ArmSSR, Abovyan region, Geghart, shrub slope.
Leg. A. Takhtadzhyan, Ya. Mulkidzhanyan, E. Ga-
brielyan) (ERE, 100003); Apmenus, EpeBanckuit
Boranndeckwmii caj, ydacTok “ApMSHCKOH (Baopsr”.
Leg. A. AtlipanerssH (uaHble cOOpbl); (Armenia,
Yerevan Botanical Garden, “Armenian Flora” plot.
Leg. A. Hayrapetyan (personal collections); C.
mahaleb (L.) Mill.: ApmCCP, Kadanckuii paiioH,
[Mukaxoxckuil 3anoBenHUK, peka IlaB, mnpaselii
oeper. Leg. M. I'puropsa (ArmSSR, Kafan dis-
trict, Shikakhokh reserve, Tsav river, right bank.
Leg. M. Grigoryan) (ERE, 80946); Pr. Beiuk-Vedi,
Chosrov. Leg. A. Schelkovnikov (ERE, 20829); C.
microcarpa (C.A. Mey.) Boiss.: ApmCCP, Merpwn,
Jnuk. Leg. . Mynkumxansa (ArmSSR, Meghri,
Lichk. Leg. Ya. Mulkidzhanyan) (ERE, 80944); Co-
toneaster armenus Pojark.: ApmCCP, Koraiikckuit
OKpPECTHOCTU MOHACTBIPs I'erappn,
npaBbeiil Oeper pekn Asar. Leg. A. TaxramksH, B.
AgerucsiH, O. ['abpuonsH, B. Aradabsa (ArmSSR,
Kotayk district, the vicinity of the Geghard mon-
astery, the right bank of the Azat River. Leg. A.
Takhtadzhyan, V. Avetisyan, E. Gabrielyan, V. Agh-
ababyan); (ERE, 150238); ApmCCP, Koraiikckuit
paiioH, okpecTHoctu MoHacTelpsi I'exapa. Leg. A.
Taxramxsn, O. ['abpusnsH, B. ABetncsH (ArmSSR,
Kotayk district, the vicinity of the monastery
Geghard. Leg. A. Takhtadzhyan, E. Gabrielyan, V.
Avetisyan) (ERE, 107196); C. integerrimus Medik.:
ApMCCP, Oacceiin o3epa Cepan, YkajoBka x
Hopamren, na ckanax. Leg. P. Kapanetsa (ArmSSR,
Lake Sevan basin, Chkalovka x Norashen, on
the rocks. Leg. R. Karapetyan) (ERE, 58011);
ApMCCP, AOOBSIHCKHMI paiioH, OKpPECTHOCTH cena
I'exapa. Leg. 5. Mynkumkansa (ArmSSR, Abovy-
an district, the vicinity of the Geghard village.
Leg. Ya. Mulkidzhanyan) (ERE, 107211); C. mul-
tiflorus Bunge: ApmCCP, MuKossHCKUI paiioH,
okpectHocTH cena KaBymyr. Leg. B. Asetucsn, 3.

pation,

[abpwonsin, P. Kapanersn, L. Acnansin (ArmSSR,
Mikoyan district, the vicinity of the village Ka-
vushug. Leg. V. Avetisyan, E. Gabrielyan, R.
Karapetyan, S. Aslanyan) (ERE, 107161); C. ni-
ger (Thunb.) Fr.. ApmMCCP, AnHwuiickuii paiioH,
Capnaxmiop, ymenbe (ArmSSR, Ani district, Sar-
nakhpur, gorge). Leg. J. Mulkijanian (i. e. Ya. Mul-
kidzhanyan) (ERE, 80961); Munyc, okpecTHOCTH
mexay cenamu bepezoBckum u llanpunckum. Leg.
Pesepnarro (Minus, the neighborhood between the
Berezovsky and Shadrinsky villages). Leg. Rever-
datto (ERE, 13919); C. racemiflorus (Desf.) K.
Koch (= C. suavis auct. non Pojark.: fl. cauc., p.p.):
Apmenns, Kananckuil paiioH, mmOnsK y AepeBHU
[IMukaxox, neBplid CKIOH yuienbs “Oum kap“. Leg.
K. Tamansn (Armenia, Kapan region, a shiblak
near the village Shikahoh, the left slope of the “Otsi
Kar” gorge. Leg. K. Tamanyan) (ERE, 148426);
ApMCCP, ckion Axmarana, BblIe cena TaskeHn.
Leg. C. TamammsH, A, @enopoB (ArmSSR, the
slope of Ahmagan, above the village Tazkend.
Leg. S. Tamamshyan, An. Fedorov) (ERE, 27119);
C. transcaucasicus Pojark. (= C. obovata Pojark.,
non Wall. ex Dunn): Apmenus, Kadbanckuii paiios,
bapracckuii 3akaznuk, Cananiy. Leg. M. I'puropsu
(Armenia, Kafan District, Bartass Sanctuary, Sanai-
lu. Leg. M. Grigoryan) (ERE, 107167).

RESULTS

ROSACEAE Juss.
The total number of genera in Armenia — 31.
The number of genera of trees and/or shrubs in
Armenia — 17.

Amelanchier Medik.

Avetisyan, Manukyan, 1958; Kuprianova,
Alyoshina, 1978; Kocon, Muszynski, 1982; Hebda
et al., 1988; Hedba, Chinnappa, 1990; Jones et al.,

1995; Gajewski et al., 2017

Shrubs 1-3 m tall. The number of species in Ar-
menia — 1.

A. ovalis Medik. (= A. rotundifolia (Lam.)
Dum.-Cours. nom. illeg.). (phototable I). Pollen
grains 3-zonocolp-porate (poroidate), from ob-
long to oblate, outline in polar view rounded-tri-
angular or rounded-3-lobed; polar axis 14,5-22.5
pum, equatorial diameter 17,4-20,3 um. Colpi long,
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with thickened edges and with pointed, sometimes
anastomosing ends (synaperturate) (phototable I,
6); apocolpium diameter 2,5-4,5 pum, mesocolpi-
um width 12,4-14,5 pum; ornamentation of colpus
membrane granulate (SEM). Pores are not always

16kV  X3,700 5um 0301 20/AUG/14

0 5um 0303 20/AUGI14

clearly defined, elliptical, slightly elongated along
the colpi, 5,1 pym x 3,5 pm. Exine 0,8-1,0 pm, col-
umellae are not clearly defined. Exine ornamenta-
tion granulate (LM), exine ornamentation sinuously
finely striate (SEM).

n: X10,000 1pm _ 0302 20/AUG/14

Phototable 1. Pollen grains of Amelanchier ovalis Medik.

1, 2 — pollen grains from polar view (2 — synaperturate pollen grain, marked by arrow), 3-5 — pollen
grains from equatorial view (5 — thickening of colpi edges, marked by arrows (LM), 6, 7 — pollen grains
from polar view (6 — syncolporate pollen grain, marked by arrow), 8, 9 — pollen grains from equatorial
view (8 — colpus, 9 — mesocolpium), 10 — exine ornamentation (SEM) (scale bar: 1-5 — 10 um)

Amygdalus L.

Avetisyan, Manukyan, 1958; Demchenko, 1967;
Soghomonyan, Abrahamyan, 1982; Vafadar et al.,
2010; Perveen, Qaiser, 2014; Shi et al., 2013;
Karpovich et al., 2015
(plate 1, phototable II)

Small trees or shrubs with frequently thorny
branches. The number of species in Armenia — 3.

Pollen grains 3-zonocolp-porate (poroidate),
from oblong to oblate, outline in polar view round-
ed-triangular or rounded-3-lobed; polar axis 18,5-
27,0 pum, equatorial diameter 15,6-36,5 um. Colpi
predominantly not wide, average length or long (4.

fenzliana), often with thickened edges (4. commu-
nis L., A. nairica Fed. & Takht.), the ends of the colpi
blunt or slightly pointed (mainly), colpi membrane or-
namentation granular; apocolpium diameter 2,5-10,2
um, mesocolpium width 12,7-23,0 um; for the species
A. communis and A. nairica the presence of geniculua
have been marked (phototable 11, 2, 15-18). Pores el-
liptical, not always clearly defined, with uneven edges.
Exine 1,3-1,5 pm, columellae thin, separated, regu-
larly spaced. Exine ornamentation srtiate, striae short,
often branched (4. communis) or striate, striate-retic-
ulate (4. fenzliana) (LM, SEM); in A. nairica, exine
ornamentation finely reticulate (LM), exine ornamen-
tation perforate-finely plicate (SEM).
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Phototable II. Pollen grains of some species of the genus Amygdalus L.
1-5 — A. communis L.: 1 — pollen grain from polar view, 2, 3 — pollen grains from equatorial view
(2 — colpus with geniculum, marked by arrow) (LM), 4 — pollen grain from equatorial view (colpus), 5 —
exine ornamentation (SEM); 6-11 — A4. fenzliana (Fritsch) Lipsky: 6, 7 — pollen grains from polar view,
8, 9 — pollen grains from equatorial view (mesocolpium) (LM), 10 — pollen grain from equatorial view
(colpus), 11 — exine ornamentation (SEM); 12-19 — 4. nairica Fed. & Takht.: 12, 13 — pollen grains from
polar view, 14 — pollen grain from semipolar view, 15, 16 — pollen grains from equatorial view (colpi
with genicula, marked by arrows) (LM), 17, 18 — pollen grains from polar and equatorial view (colpi with
geniculum, marked by arrows), 19 — exine ornamentation (SEM) (scale bar: 1-3, 6-9, 12-16 — 10 um)
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Plate 1. Palynomorphological characteristics of some species of the genus Amygdalus L.

Pollen grain Colpus Exine ornamentation
. size ;
Species apocolpium .
(PxE) diameter mvffgflfl(ﬂﬁ‘l;“ LM SEM
(km (um)
22,7-27,0 striate, striae | striate, striae
A. communis L. X 8,1-9,8 12,7-15.5 short, often short, often
22,8-36,5 branched branched
A. fenzliana (Fritsch) 18,5-23.4 striate, striate,
Lipsky X 2,5-3,5 15,5-21,0 reticulate- reticulate-
15,6-27,0 striate striate
A. nairica Fed. & 20.5-24.3
Takht Sl 8.3-10.2 17.7-23.0 finely perforate-finely
21,8-24,8 reticulate plicate

Armeniaca Mill.
Avetisyan, Manukyan, 1958; Demchenko, 1967;
Arzani et al., 2005; Geraci et al., 2012;
Perveen, Qaiser, 2014; Chwil, 2015

Trees. The number of species in Armenia — 1.

A. vulgaris Lam.* (phototable III). Pollen
grains 3-zonocolp-porate, from oblong to oblate,
outline in polar view rounded or rounded-triangu-
lar; polar axis 25,7-38,2 um, equatorial diameter
21,7-37, 7 um. Colpi long, with slightly uneven

edges, sometimes geniculate (phototable 111, 4), the
ends rounded or slightly pointed, colpi membrane
ornamentation granular; apocolpium diameter 8,6-
10,8, mesocolpium width 17,3-24,8 um. Pores al-
most circular, with uneven edges, pore diameter
7,5-9,8 um. Exine 1,0-1,2 pm, columellae are not
clearly defined. Exine ornamentation granulate-stri-
ate (LM), exine ornamentation srtiate, towards the
equator turning into reticulate-srtiate (SEM).

A small percentage (5-10%) of variation in the
size of pollen grains up to 1,5-1,6 times is noted.

Phototable II1. Pollen grains of Armeniaca vulgaris Lam.
1 — pollen grains from equatorial view (colp-porate aperture), 2, 3 — pollen grains from semipolar view (3 — exine
ornamentation), 4, 5 — pollen grains from equatorial view (4 — colpus with geniculum, marked by arrow) (LM), 6
— pollen grains from polar and equatorial view, 7 — exine ornamentation (SEM) (scale bar: 1-5 — 10 pm)

!'P — polar axis, E — equatorial diameter
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Cerasus Juss.

Avetisyan, Manukyan, 1958; Praglowski, 1962;
Valdes et al., 1987; Geraci et al., 2012; Shi et al.,
2013; Karpovich et al., 2015; Chwil, 2015
(plate 2, phototables IV, V)

Trees or shrubs. The number of species in Arme-
nia — 5.

Pollen grains 3-zonocolpate, 3-zonocolp-po-
roidate (porate), from oblong to oblate, outline in
polar view rounded-triangular or rounded-3-lobed;
polar axis 16,1-30,5 pm, equatorial diameter 17,5-

25,8 um. Colpi of medium length or long, narrow,
ends rounded or slightly pointed, along the colpi
edges the thickening of the exine layer is observed
(C. microcarpa (C.A. Mey.) Boiss.) (phototable V,
11), for this species, and C. mahaleb (L.) Mill. also
the presence of geniculua have been marked (pho-
totable V, 5, 10); apocolpium diameter 2,8-8,6 um,
mesocolpium width 12,7-21,0 um. Pores, if present,
almost circular, often feebly marked. Exine 1,0-1,2
um, columellae are not clearly defined. Exine orna-
mentation is represented with variations of striate
sculpture (LM, SEM) (plate 2).

Plate 2. Palynomorphological characteristics of some species of the genus Cerasus Juss.

Pollen Colpus Exine ornamentation
Species grain size apocolpium | mesocolpium
(Px E) diameter width LM SEM
(um (um) (um)
C. avium (L) 16.1-30.5 . . .
Moench X 7.5-8.6 18,0-20,5 s.trlate, striate, striae
22,5-25.8 striae long long
C. incana (Pall) 17,8-20,5
Spach X 2,8-3,7 18,5-21,0 striate perforate-striate
20,4-24,7
C. mahaleb (L.) 26.0-30.2 finely .
Mill. X 4,5-8.4 12,7-155 | reticulate- | P ersfi’rrizfizglate’
20,0-23,1 striate g
C. microcarpa 23.1-29.5 plicate-striate
C.A. Mey.) Boiss. X 5,0-5,5 12,5-14,2 —// - with
( y
17,5-25,2 perforations
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Phototable IV. Pollen grains of some species of the genus Cerasus Juss.

1-7 — C. avium (L.) Moench: 1-3 — pollen grains from polar view, 4, 5 — pollen grains from equatorial
view (4 — colpus, 5 — mesocolpium) (LM), 6 — pollen grains from polar and equatorial view, 7 — exine
ornamentation (SEM); 8-12 — C. incana (Pall.) Spach: 8, 9 — pollen grains from polar view, 10 — pollen

grain from equatorial view (LM), 11 — pollen grains from polar and equatorial view, 12 — exine ornamen-
tation (SEM) (scale bar: 1-5, 8-10 — 10 pum)
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Phototable V. Pollen grains of some species of the genus Cerasus Juss.
1-6 — C. mahaleb (L.) Mill.: 1, 2, 4 — pollen grains from polar view, 3 — pollen grain from semipolar view
(LM), 5 — pollen grain from equatorial view (colpus with geniculum, marked by arrow), 6 — exine orna-
mentation (SEM); 7-13 — C. microcarpa (C.A. Mey.) Boiss.: 7, 8 — pollen grains from polar view, 9-11 —
pollen grain from equatorial view (10 — colpus with geniculum and 11 — thickening of colpi edges, marked
by arrows) (LM), 12 — pollen grain from equatorial view (colpus),
13 — exine ornamentation (SEM) (scale bar: 1-4, 7-11 — 10 pm)
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Cotoneaster Medik.
Avetisyan, Manukyan, 1958; Demchenko,
1967; Kuprianova, Alyoshina, 1978; Eide, 1981;
Hedba, Chinnappa. 1990; Perveen, Qaiser, 2014
(plate 3, phototables VI-VIII)

Shrubs. The number of species in Armenia — 10.
Pollen grains 3(4)-zonocolpate, 3-zonocolp-po-
roidate, sometimes with paracolpi (phototable VII,
5, 10, 12), from oblong to oblate, outline in polar
view rounded-3(4)-angular or 3(4)-lobed; polar axis
16,5-32,3 um, equatorial diameter 16,8-31,6. Col-

pi long, sometimes (C. transcaucasicus Pojark.)
with anastomosing ends (synapeturate) (phototable
VIII, 3, 4), often with thickened edges (phototable
VI, 4, 11, phototable VII, 2, 13), ends rounded or
slightly pointed, the presence of geniculua have
been marked (phototable VI, 10, phototable VII,
1, 6, phototable VIII, 6); apocolpium diameter 3,5-
10,2 um, mesocolpium width 10,4-20,2 pm. Pores,
if present, usually weakly expressed. Exine 1,5-1,8
um, columellae are not clearly defined. Exine orna-
mentation is represented with variations of striate or
reticulate sculptures (LM, SEM).

Plate 3. Palynomorphological characteristics of some species of the genus Cotoneaster Medik.

Pollen Colpus Exine ornamentation
grain size Ibi mesocol-
Species apocolpium pium
(P x E) diameter width LM SEM
(m) (pm) (wm)
19,4-32.3 striate. striae perforate-
C. armenus Pojark. X 5,1-8,2 12,9-15,0 h’ it striate, striae
21,1-28,5 Sho short
C. integerrimus 18,9-29.5
Medik. X 5,5-10,2 12,8-18,4 retﬁinellzte ﬁieforf:;'te
17,6-22,8 ° o
23,6-30,4 finely
C. multiflorus Bunge X 7,5-8,2 18,2-20,2 reticulate -
16,8-24.8 -striate
C. niger (Thunb.) Fr. 16,5-23,4 finel perforate-
(= C. melanocarpus X 3,5-3,8 10,4-14,8 reticulzte finely
Fisch. ex Loudon) 14,8-23,2 reticulate
C. racemiflorus
(Desf.) Booth. ex 22,4-25,8 erforate
Bosse (= C. suavis X 5,5-7,5 10,8-15,4 -/ - ﬁIr)lel striate
auct. non Pojark.: fl. 12,5-22.8 Y
cauc., p.p.)
C. transcaucasicus 18,5-23,6 perforate-
Pojark. (= C. obovata X 4,5-6,5 12,3-15,8 -/ - sinuously
Pojark., non Wall. ex 25,7-31,6 striate, striae
Dunn) short

1 L. A. Kupriyanova, L. A. Alyoshina (1978) charac-
terized the pollen of some representatives of the genus
Cotoneaster as 3 (4)-colp-orate or 3 (4)-colp-pore-orate (C.
integerrimus Medik.), with weakly expressed pores and
oras with “wing-shaped dentate lateral edges (p. 30). Our

studies do not confirm the presence of the os in 6 species
studied, including the species indicated above. As for the
bright areas in the microphotographs of pollen grains from
the polar view (Phototable VIL, 5, 10), resembling oras, in
our opinion, they are the polar projections of the paracolpi,
clearly visible on microphotograph 12 (phototable VII).
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Phototable VI. Pollen grains of some species of the genus Cotoneaster Medik.

1-7 — C. armenus Pojark.: 1, 2 — pollen grains from polar view, 3-5 — pollen grains from equatorial
view (3 — mesocolpium, 4, 5 — colpus, 4 — thickening of colpi edges, marked by arrows) (LM), 6 — pollen
grains from polar and equatorial view, 7 — exine ornamentation (SEM); 8-14 — C. integerrimus Medik.:
8, 9 — pollen grains from polar view, 10, 11 — pollen grains from equatorial view (colpus, 10 — geniculum
and 11 — thickening of the colpi edges, marked by arrows), 12, 13 — pollen grains from polar and equatori-
al view (12 — 4-aperturate pollen grains and 13 — synaperturate pollen, marked by arrows), 14 — exine or-
namentation (SEM); 15-18 — C. multiflorus Bunge: 15, 16— pollen grains from polar view, 17, 18— pollen
grains from equatorial view (mesocolpium) (LM)

(scale bar: 1-5, 8-11, 15-18 — 10 um)
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Phototable VII. Pollen grains of some species of the genus Cotoneaster Medik.
1-7 — C. niger (Thunb.) Fr.: 1-3 — pollen grains from equatorial view (1 — colpus with geniculum and
2 — thickening of colpi edges, marked by arrows, 3 — mesocolpium), 4 — pollen grain from semipolar view,
5 — pollen grain from polar view with paracolpi (marked by arrows) (LM), 6 — pollen grains from equato-
rial view (geniculum, marked by arrow), 7 — exine ornamentation (SEM); 8-16 — C. racemiflorus (Desf.)
K. Koch: 8-10 — pollen grains from polar view (10 — pollen grain with paracolpi, marked by arrow), 11-14
— pollen grains from equatorial view (12 — paracolpi and 13 — thickening of colpi edges, marked by arrows)
(LM), 15 — pollens grains, general view, 16 — exine ornamentation (SEM) (scale bar: 1-5, 8-14 — 10 um)
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Phototable VIII. Pollen grains of the species Cotoneaster transcaucasicus Pojark.
1- pollen grain from semipolar view, 2-4 — pollen grains from polar view (3, 4 — synaperturate pollen
grains, marked by arrows) view (LM), 5 — pollen grains, general view, 6 — pollen grain from equatorial
view (geniculum, marked by arrow), 7 — exine ornamentation (SEM) (scale bar: 1-4 — 10 pum)
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A. M. HAYRAPETYAN, A. H. MURADYAN

POLLEN OF TREES AND SHRUBS
OF ARMENIA
(ANGIOSPERMAE. X. Rosaceae. Genera
Crataegus, Cydonia, Malus, Mespilus, Padus,
Persica, Prunus)

Pollen morphology of 21 species of Armenian
trees and shrubs from the genera Crataegus L., Cy-
donia Mill., Malus Mill., Mespilus L., Padus Mill.,
Persica Mill., Prunus L. (family Rosaceae Juss.)
was studied using light microscopy (LM) and scan-
ning electron microscopy (SEM).

Pollen morphology, trees, shrubs, LM, SEM

Cwjpwwbunmywu U. U., Unipurywu U. <.
Cwjwuwmwuh Sdwnbph b pthtph ubpYwyw-
gnighsuiph  dwnYwihnnt nunufuwuppne-
pjniup (Angiospermae. X. Rosaceae. Cratae-
gus, Cydonia, Malus, Mespilus, Padus, Persica,
Prunus gbtintpp): Lnwwhtu (LU) W ulwub-
pwihtu EGYwpnuwipu (UEU) dwupwnhunwy-
ubiph oqunipjwdp nwnwuwuphpyb) £ <wjwu-
wnwuh nbunpndinpwih Crataegus L., Cydonia
Mill., Malus Mill., Mespilus L., Padus Mill.,
Persica Mill., Prunus L. (Rosaceae Juss. puwn.)
gbinphtu wwwlwunn 21 wmbuwlyubph dwnlyw-
thnant dnpbninghwi:

Ownlywihngnt dnpdbningpw, dwnbip, pihtn, LU,
UEU

AiipanerssH A. M., Mypaasu A. I. Mopdoo-
rusl NbUIBIBI iepeBbeB U KYCTAPHUKOB ApPMeHUHU
(Angiospermae. X. Rosaceae. Ponbl Crataegus,
Cydonia, Malus, Padus,
Prunus). C nomompsio cseroBoro (CM) u ckanm-
pyromero 3MeKTpoHHOro (COM) MHKpPOCKOIIOB H3-
ydeHa mbliblia 21 BuAA J1epeBbEB M KYCTAPHHUKOB

Mespilus, Persica,

Apmennn u3 ponoB Crataegus L., Cydonia Mill.,
Malus Mill., Mespilus L., Padus Mill., Persica
Mill., Prunus L. (cem. Rosaceae Juss.)

Mopdgonozcus neiivysl, depesws, kycmapruku, CM, COM

The results of investigation of pollen morphol-
ogy of 21 representatives of Armenian trees and
shrubs relating to the genera Crataegus L., Cydonia
Mill., Malus Mill., Mespilus L., Padus Mill., Per-

sica Mill., Prunus L. (family Rosaceae Juss.) are
presented.

MATERIAL AND METHODS

The material studied was obtained from the her-
baria of the Institute of Botany after A. Takhtajyan
NAS Republic of Armenia, Yerevan (ERE) and Ye-
revan State University (ERCB).

The descriptions of the pollen grains with the
help of the light microscope are based on the grains
stained with basic fuchsine (Smoljaninova, Golubko-
va, 1950), and also on the simplified acetolysis meth-
od (Avetisyan, 1950). Pollen grains for the scanning
electron microscopes (Jeol, JSM-35; Jeol, JSM-
6390) were vacuum sputter-coated with gold and in-
vestigated in the laboratory of electronic microscopy
of Botanical Institute, St.- Petersburg, Russia.

Ten pollen grains were examined and measured
for each investigated specimen.

Specimens examined: Crataegus x armena Po-
jark.: Apmenus, A3u30exoBKuil paiioH, JxepMmyk.
Leg. 5. Mynkumkanasta (Armenia, Azizbekov dis-
trict, Jermuk. Leg. Ya. Mulkidzhanyan) (ERE,
73971); ApmCCP, okomno cena JInuk, 2080 M H.y.M.
Leg. C. Tymansu (ArmSSR, near the village of Li-
chk, 2080 m above sea level. Leg. S. Tumanyan)
(ERE, 34811); C. atrofusca (Steven ex K. Koch)
Kassumova; ApmCCP, IllammaguHckuii paiioH,
ceno Bepun Arman, romep, nec-cam (ArmSSR,
Shamshadin district, the village Verin Agdan,
barns, forest-garden). Leg. Ya. Mulkijanian (ERE,
84694); Apmenus, Hwke MmkeBana, Oeper pexu
Axcradpr (Armenia, below Ijevan, Akstafa riv-
er bank). Leg. A. Takhtadzian (ERE, 26489); C.
caucasica K. Koch: Apwmenwus, AummxaHckuid
3alOBEAHUK, J[MInKaHCKOe JIECHUYECTBO, 15 KM
B cTopoHy TaH3yT, 10.-3- ckioH. Leg. H. Mkprusin
(Armenia, Dilijan Reserve, Dilijan Forestry, 15
km towards Tanzut, south-west slope. Leg. N.
Mkrtchyan) (ERE, 71126); ApmCCP, MukostHCKMit
paiion, Mexny cemamu [romunys m Kapymmyr
Leg. S. Mynkumkansa (ArmSSR, Mikoyan dis-
trict, between the villages Guliduz and Kavush-
lug. Leg. Ya. Mulkidzhanyan) (ERE, 84645); C.
eriantha Pojark.: ApmCCP, Kadanckuii paiioH,
[[Inkaxoxckui 3amopnuuk, IlokTyp-Ta3. Leg.
M. TIpuropsa (ArmSSR, Kafan district, Shika-
hokh reserve, Shyuktur-taz. Leg. M. Grigoryan)
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(ERE, 84661); C. meyeri Pojark.: ApmCCP, 10.-3.
3anre3yp, 6acceiH peku Merpudaii, MeXIy CEIIoM
Kypuc u ropoir Xomwum-mar. Leg. II. AcnansH
(ArmSSR, southwest Zangezur, the Meghrichay
river basin, between the village Kuris and Mount
Khoshli-dag. Leg. S. Aslanyan) (ERE, 84719);
ApmCCP, paiioH,  OKpPECTHOCTH
MmoHacTeipss lexapan. Leg. A. TaxramksH, DO.
I'abpudnsan, B. Aperucsn (ArmSSR, Kotayk dis-
trict, the vicinity of the monastery Geghard. Leg. A.
Takhtadzhyan, E. Gabrielyan, V. Avetisyan) (ERE,
84724); C. orientalis Pall.: HaxuueBanckas ACCP,
BEpX PEKH AJIMHIKH, 3amajJHbld CKIIOH, TOpHas
crenb (Nakhichevan ASSR, top of the Alinji Riv-
er, western slope, mountain steppe). Leg. J. Mulki-
janiain, A. Pogosian (ERE, 84681); C. pentagyna
Waldst. & Kit. ex Willd.: ApmCCP, U mxeBaHcKmit
paiioH, OKPECTHOCTHU
mocta Cpani, c.-B. ckioH. Leg. SI. MynkumkaHsH
(ArmSSR, Ijevan district, Sevkar timber factory,
neighborhood of Sranz bridge, north-east slope.
Leg. Ya. Mulkidzhanyan) (ERE, 122048); C. ponti-
ca K. Koch: Apmennsi, CIOHUK, OKPECTHOCTH Cela
BarpaBap. Leg. M. Capkucsin (1u4Hbie cOOpBI)
(Armenia, Syunik, surroundings of Vagravar vil-
lage. Leg. M. Sargsyan (personal collections)); C.
pseudoheterophylla Pojark.: HaxuueBan, Opayban
(Nakhichevan, Ordubad). Leg. G. Ter-Minassian
(ERE, 26479); ApmCCP, AOoBsHCKHI paiioH,
okpecTHOCTH MOHacThIpst I'exapa (ArmSSR, Abovy-
an district, vicinity of Geghard monastery). Leg. A.
Pojarkova (ERE, 84678); C. rhipidophylla Gand.:
Apwmenus, Epesan, Hopk. Leg. O. I'abpuansn (Ar-
menia, Yerevan, Nork. Leg. E. Gabrielyan) (ERE,
82581); ApmCCP, lllammraguHCKHA paiioH, Celo
Axcy. Leg. A. ITlosproBa (ArmSSR, Shamshadin
district, Ahsu village. Leg. A. Pojarkova) (ERE,
84156); ApMCCP, XocpoBckuii 3alOBEIHUK,
KakaBabGepackuii yuyactok, 1575 m n.y.m. Leg. M.
Capxkucsin (ArmSSR, Khosrov Reserve, Kakavab-
erd plot, 1575 m above sea level. Leg. M. Sargsyan)
(ERE, 169636); C. tournefortii Griseb.: ApmCCP,
HoemoOepsiHckuii pabion, ceno Korurex X omyiinka
mybosoro neca. Leg. SI. Mynmkmmkansa (ArmSSR,
Noyemberyan region, the village Kotigekh x edge
of the oak forest. Leg. Ya. Mulkidzhanyan) (ERE,
84637); C. x ulotricha Pojark.: Armenia, Sjunik
province, road from Goris to Tatev, northern slope
of Vorotan gorge, near pavillon. Leg. G. Fajvush,

Koraiikckuii

CeBkapckuil  J1eco3aBo/,

K. Tamanyan, E. Vitek (ERE, 173352); C. x zange-
zura Pojark.: ApmCCP, 3amresyp, Kadanrckuit
paiioH, [llnkaxoxckuil 3anoBeanuk, Jamiakmy. Leg.
M. I'puropsin (ArmSSR, Zangezur, Kafan district,
Shikahokh reserve, Dallaklu. Leg. M. Grigoryan)
(ERE, 84626); ApmCCP, 3anresyp, Kadaunckuii
paiion, [IIukaxoxckuil 3anoBeanuk, Jannakiy. Leg.
M. I'puropsa (ArmSSR, Zangezur, Kafan district,
Shikahokh reserve, Dallaklu. Leg. M. Grigoryan)
(ERE, 84630); Cydonia oblonga Mill.. ApmCCP,
Epesan, Hopk, B camax. Leg. DO. I['aOpwmamsa
(ArmSSR, Yerevan, Nork, in the gardens. Leg. E.
Gabrielyan) (ERE, 169696); ApmCCP, Merpunckuit
pation, cemo IlIBaHMm30p, JIEBBI OOPT YIIEIHS.
Leg. P. Kapanersin, ILI. Acnansia (ArmSSR, Megh-
ri district, Shvanidzor village, the left side of the
gorge. Leg. R. Karapetyan, S. Aslanyan) (ERE,
66593); ApmCCP, EpeBanckuii borannueckuii can.
Leg. E. M. Aerucsa (iauunbie coopsl) (ArmSSR,
Yerevan Botanical garden. Leg. E. M. Avetisyan
(personal collections)); Malus domestica Borkh.*!:
Flora of Poland, Koziniec, near Wadorvice. Leg. 1.
Zelazny (ERE, 80297); M. orientalis Uglitzk. ex
Juz.: Apmenus, EpeBanckuii boranuueckuii cap,
yuacTok “Apmsackor duoper”. Leg. A. Ailipanetsin
(mmumbie cOophl) Armenia, Yerevan Botanical Gar-
den, “Armenian Flora” site. Leg. A. Hayrapetyan
(personal collections)); ApmCCP, HoembepsiHcKuit
pation, JlamOanmWHCKHWIT 5TecxX03, TpaOOBBIA Jiec.
Leg. P. Kapanersin, . Mynkumkansa (ArmSSR,
Noyemberyan region, Lambalu forestry, hornbeam
forest. Leg. R. Karapetyan, Ya. Mulkidzhanyan)
(ERE, 66943); Mespilus germanica L.: ApmCCP,
OacceifH pexu Merpu-uaii, mpaBblii OOPT YIIENbS
(ArmSSR, Meghri Chai river basin, starboard
side of the gorge). Leg. A. Doluchanov (ERE,
39417); ApmCCP, Kadanckuii pation, bapracckuii
3aka3HuWK, ceno llaB, 1500 M m.ym. Leg. M.
I'puropsn (ArmSSR, Kafan district, Bartass re-
serve, Tsav village, 1500 m above sea level Leg. M.
Grigoryan) (ERE, 165900); Padus avium Mill. (=
P. racemosa (Lam.) Gilib.): ApmCCP, Jlapaunyar,
nec, ceBepo-BocTouHbld ckioH. Leg. T. Ky3pmun
(ArmSSR, Darachichag, forest, northeastern slope.
Leg. T. Kuzmin) (ERE, 21026); OxpectHocTH
Ixenan-oriel, B secy. Leg. A. b. lllenkoBHUKOB
(The surroundings of Jalal-oglu, in the forest. Leg.
A. B. Shelkovnikov) (ERE, 21033); ApmCCP,

I* _ cultivated spesies
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I'yrapkckuii paiioH, ceno MapraoBuT, CeBEpHBIE
CKJIOHBI TOpbI Texkiep, 3apociy  POJOACHIPOHA.
Leg. B. Manaxksn, C. Ilputep (ArmSSR, Gugark
district, the village of Margaovit, the northern
slopes of Mount Tezhler, tangle of rhododendron.
Leg. V. Manakyan, S. Priter) (ERE, 117648);
Persica vulgaris Mill.*: ApmCCP, EpeBanckuit
Boranndeckwmii caj, ygacTok ~ApMSHCKON (DIopsI‘.
Leg. B. Aperucsn (ArmSSR, Yerevan Botanical
Garden, “Armenian Flora” plot. Leg. V. Aveti-
syan) (ERE, 68358); ApmCCP, Benunckuii paiioH,
IopoBan. Leg. A. Menuksa (ArmSSR, Vedi dis-
trict, Horovan. Leg. A. Melikyan) (ERCB, 11516);
Prunus divaricata Ledeb.: Apmenus, EpeBanckuii
Boranmnueckuii cajn, ygactok ApMsSHCKOH (BraopsI®.
Leg. JI. Manyksn (Armenia, Yerevan Botani-
cal Garden, “Armenian Flora” plot. Leg. L. Ma-
nukyan) (ERE, 75783); Apmenus, EpeBanckuii
Boranunueckuii caj, yuactok ApMmsHCKOH (Biaopsi®.
Leg. A. Aiipanerssin (nmunble cOopbl) (Armenia,
Yerevan Botanical Garden,
plot. Leg. A. Hayrapetyan (personal collections);
P spinosa L.. ApmCCP, Ap3HuHCKOE yIIenhe, B
noxOune. Leg. H. Tpouwnxuit (ArmSSR, Arzni
gorge, in a hollow. Leg. N. Troitsky) (ERE, 26735);
ApMCCP, Exernangzopckuii paiioH,
Cnurakasop, 1800-2000 m H.y.M. Leg. H. Xanmxsu
(ArmSSR, Yeghegnadzor district, Spitakavor mon-
astery, 1800-2000 m above sea level Leg. N. Khan-
jyan) (ERE, 113321).

“Armenian Flora”

MOHACTBIPb

RESULTS

Crataegus L.
Jonas, 1952; Avetisyan, Manukyan, 1958; Reitsma,
1966; Demchenko, 1967; Byatt, 1976; Kuprianova,
Alyoshina, 1978; Eide, 1981; Kocon, Muszynski,
1982; Fedoronchuk, Savitskii, 1985; Hebda et al.,
1988; Hedba, Chinnappa, 1990; Christensen, 1992;
Jones et al., 1995; Donmez, 2008; Konyar & Dane.
2012; Hayrapetyan et al., 2015; Wronska-Pilarek et al.,
2013; Perveen, Qaiser, 2014; Karpovich et al., 2015
(plate 1, phototables I-V)

Trees or shrubs.The number of species in Arme-
nia — 22,

Pollen grains 3(4)-zonocolp-poroidate (porate),
from oblong to oblate, outline in polar view round-
ed-3(4)-angular or rounded-3(4)-lobed; polar axis
18,5-32,2 um, equatorial diameter 14,5-33,6 pm. Colpi
sometimes geniculate, long, with thickened edges and
with rounded or pointed, sometimes anastomosing ends
(synaperturate) (C. atrofusca (Steven ex K. Koch) Kas-
sumova; C. orientalis Pall., C. pontica K. Koch); colpus
membrane ornamentation from almost smooth to dense-
ly granular (C. x armena Pojark.), sometimes granules
are located exclusively along the middle part of the colpi
(C. orientalis Pall., C. rhipidophylla Gand.); apocolpium
diameter 3,8-8,4 um, mesocolpium width 12,5-22,8 um.
Pores usually weakly expressed, almost circular. Exine
1,3-2,1 um, columellae separate, with rounded ends. Ex-
ine ornamentation finely striate or finely reticulate-striate
(LM), exine ornamentation is represented with varia-
tions of striate sculpture (SEM).
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Plate 1. Palynomorphological characteristics of some species of the genus Crataegus L.

Colpus Exine ornamentation
Pollen
grain size apocol- mesocol-
. (Px E)! pium di- pium
Species (um) ameter width LM SEM
(1m) (nm)
18,5-23,2 striate, perforate-striate,
C. x armena Pojark. X 4,5-7,3 18,2-20,4 reticulate- striae short,
18,1-29,8 striate sinuous
18,7-25,5
C. atrofusca (Steven ex « 6.8-8.2 183-21.0 | finely striate perforate-ﬁpely
K. Koch) Kassumova sinuously plicate
17,9-28,5
19.4-23.5 erforate-striate
C. caucasica K. Koch X 4,5-6,2 17,4-18.3 finely striate p striae short ’
23,6-32,4
23,5-255 finely striate
C. eriantha Pojark. X 74-82 | 16,8-18,1 Y hort -
18.7-22.8 striae short
26,8-31,4 finely sinuously striate,
C. meyeri Pojark. X 3,8-5.6 18,6-22.4 reticulate- striae short,
23,2-25,2 striate often branched
22,2-32,2 finely striate, plicate-
C. orientalis Pall. X 4,8-7,8 18,4-21,2 reticulate- striate, striae
22,8-33,6 striate short
23,5-28.8 finely
o pentagyna Waldst. & X 3.8-42 | 17,8208 | reticulate- -
) ) 20,2-25,4 striate
21,8-25,7 . .
C. pontica K. Koch X 8,0-83 | 17,221,0 finely plicate-striate,
reticulate striae short
19,2-23,4
22,1-25,2 finely perforate-
[C;(')Z; iiudoheterop hylla X 4,5-6,2 16,8-18.5 reticulate- sinuously striate,
Jark. 17,6-20,2 striate striae short
23,6-26,4 finely perforate-striate,
C. rhipidophylla Gand. X 7,9-8,4 14,2-16,4 reticulate- striae short,
14,5-22.4 striate often branched
23,2-25,1 finely
C. tournefortii Griseb. X 3,8-5,1 12,5-14,7 reticulate- -
14,8-18.2 striate
22,5-27,9 finel sinuously striate,
C. x ulotricha Pojark. X 4,5-7,3 18,2-21,3 reticulite striae short,
17,6-20,2 often branched
21,0-23,8 finel plicate-striate,
C. x zangezura Pojark. X 4,4-6,4 15,6-17,8 . ly striae short
15.2-24.4 reticulate

!'P - polar axis, E - equatorial diameter
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Phototable 1. Pollen grains of some species of the genus Crataegus L.

1-7 — C. x armena Pojark. : 1, 2 — pollen grains from polar view (1 — coplus membrane ornamentation,
marked by arrow), 3 — pollen grain from semipolar view, 4 — pollen grain from equatorial view (colpus,
thickening of colpi edges, marked by arrow) (LM), 5 — pollen grains from polar and equatorial view, 6 — pol-
len grain from equatorial view (colpus), 7 — exine ornamentation (SEM); 8-16 — C. atrofitsca (Steven ex K.
Koch) Kassumova: 8, 9, 13 — pollen grains from polar view, 10-12, 14 — pollen grain from equatorial view
(11 — colpus with geniculum, 14 — mesocolpium) (LM), 15 — pollen grains from polar and equatorial view
(syncolpate pollen, marked by arrow), 16 — exine ornamentation (SEM) (scale bar: 1-4, 8-14 — 10 pum)
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Phototable II. Pollen grains of some species of the genus Crataegus L.
1-6 — C. caucasica K. Koch: 1 — pollen grain from equatorial view, 2, 3 — pollen grains from polar view,
4 — exine (LM), 5 — pollen group, 6 — exine ornamentation (SEM); 7-11 — C. eriantha Pojark.: 7, 8 — pol-
len grains from polar view, 9-11 — pollen grain from equatorial view (9, 10 — colpus, 11 — mesocolpium)
(LM); 12-17 — C. meyeri Pojark.: 12, 13 — pollen grains from polar view, 14, 15 — pollen grains from
equatorial view (LM), 16 — pollen group, 17 — exine ornamentation (SEM)
(scale bar: 1-3, 7-15— 10 um, 4 — 3 um)
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Phototable III. Pollen grains of some species of the genus Crataegus L.
1-9 — C. orientalis Pall.: 1, 2 — pollen grains from polar view, 3, 4 — pollen grain from semipolar view (3
— syncolp, 4 — coplus membrane ornamentation, marked by arrows), 5-7 — pollen grains from equatorial
view, colpi (5 — thickening of colpi edges marked by arrows, 7 — exine ornamentation) (LM), 8 — pollen
grains from polar and equatorial view, 9 — exine ornamentation (SEM); 10-14 — C. pentagyna Waldst. &
Kit. ex Willd.: 10 — pollen grain from polar view, 11-14 — pollen grains from equatorial view (14 — colpus
with geniculum, marked by arrow) (LM) (scale bar: 1-7, 10-14 — 10 um)
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Phototable VI. Pollen grains of some species of the genus Crataegus L.

1-9 — C. pontica K. Koch: 1, 2 — pollen grains from polar view (2 — syncolp), 3 — exine, 4 — pollen grain

from semipolar view (exine ornamentation), 5, 6 — pollen grains from equatorial view ( 5 — exine orna-

mentation) (LM), 7 — pollen grain from equatorial view (mesocolpium), 8, 9 — pollen grains from polar
view (8 — 3-aperturate, 9 — 4-aperturate pollen grains) (SEM); 10-15 — C. pseudoheterophylla Pojark.: 10,

11 — pollen grains from polar view, 12, 13 — pollen grain from equatorial view (13 — thickening of colpi

edges, marked by arrows) (LM), 14 — pollen group, 15 — exine ornamentation (SEM); 16-23 — C. rhip-

idophylla Gand.: 16-18 — pollen grains from polar view, 19-21 — pollen grain from equatorial view (19
— coplus membrane ornamentation and 21 — colpus with geniculum, marked by arrows (LM), 22 — pollen

grain from equatorial view (colpus) 23 — exine ornamentation (SEM)
(scale bar: 1, 2, 4-6, 10-13, 16-21 — 10 um, 3 — 3 pm)
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Phototable V. Pollen grains of some species of the genus Crataegus L.

1-3 - C. tournefortii Griseb.: 1 — pollen grain from polar view, 2 — pollen grain from semipolar view, 3
— pollen grain from equatorial view (LM); 4-11 - C. x ulotricha Pojark.: 4-7 — pollen grains from polar
view, 8 — pollen grain from equatorial view (LM), 9 — pollen grain from polar view, 10 — pollen grain
from equatorial view (mesocolpium), 11 — exine ornamentation (SEM); 12-19 — C. x zangezura Pojark.:
12 — pollen grain from polar view, 13-15 — pollen grains from equatorial view (13 — colpus with genicu-
lum, marked by arrow) (LM), 16 — pollen grain from polar view, 17, 18 — pollen grains from equatorial
view (17 — mesocolpium, 18 — colpus), 19 — exine ornamentation (SEM)

(scale bar: 1-8, 12-15 — 10 pum)
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Cydonia Mill.
Avetisyan, Manukyan, 1958; Demchenko, 1967;
Abrahamian, 1978

Shrubs or trees. The number of species in Ar-
menia — 1.

C. oblonga Mill. (phototable VI). Pollen grains
3(4)-zonocolp-poroidate (porate), almost spheroi-
dal or oblate in shape, outline in polar view round-
ed-triangular; polar axis 32,8-41,3 pum, equatorial

15kV ~ X2,700 1o0pm 0311 15kV

X2,700 10pm

diameter 38,5-41,0 um. Colpi long, not wide, the
ends slightly rounded; apocolpium diameter 7,0-
7,5 pm, mesocolpium width 18,4-25,5 um; colpus
membrane ornamentation heteroverrucate (SEM).
Pores usually weakly expressed, with laciniate mar-
gins. Exine 1,3-1,6 pm, columellae separate, regu-
larly spaced, with rounded ends, sometimes paired
together at the ends (phototable VI, 3). Exine orna-
mentation densely finely granulate (LM), exine or-
namentation perforate-finely striate (SEM).

0309

Phototable VI. Pollen grains of Cydonia oblonga Mill.

1 — pollen grain from polar view, 2 — pollen grain from equatorial view (mesocolpium), 3 — exine,
columellae (marked by arrows) (LM), 4, 5 — pollen grains from equatorial view (4 — colpus with verrucate
membrane, marked by arrows, 5 — mesocolpium), 6 — exine ornamentation (SEM)

(scale bar: 1,2 — 10 pm, 3 — 3 pm)

Malus Mill.

Jonas, 1952; Avetisyan, Manukyan, 1958; Erdtman
et al., 1961; Kuprianova, Alyoshina, 1978; Eide,
1981; Xiang, Sheng, 1991; Jones et al., 1995; Jon-
eghani, 2008; Polevova et al., 2012; Perveen,
Qaiser, 2014; Karpovich et al., 2015
(plate 2, phototable VII)

Trees. The number of species in Armenia — 2.

Pollen grains 3(4)-zonocolp-poroidate (po-
rate), from oblong to oblate, outline in polar view
rounded-3(4)-angular; polar axis 18,5-30,2 um,
equatorial diameter 17,5-25,1 um. Colpi long (M.
orientalis Uglitzk.), in M. domestica Borkh. colpi

of medium length or short, mostly widish, some-
times with thickened edges (M. domestica), colpi
ends pointed or slightly rounded, ornamentation
of the colpus membrane densely granular; apoco-
Ipium diameter 4,5-11,0 pm, mesocolpium width
14,1-19,4 um. Pores usually weakly expressed, with
uneven edges. Exine 0,8-1,0 pum, slightly elevated
to the pores, columellae straight, thin. Exine orna-
mentation granulate-finely striate or finely reticulate
(LM), exine ornamentation perforate-finely plicate,
perforate-granulate-finely plicate (M. domestica),
finely striate or finely striate-reticulate (M. orienta-
lis) (SEM).
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Phototable VII. Pollen grains of some species of the genus Malus Mill.

1-10 — M. domestica Borkh.: 1, 2 — pollen grains from polar view, 3-5 — pollen grains from equatorial
view (3, 4 — colpus, 5 — mesocolpium) (LM), 6, 8 — pollen grains from equatorial view (6 — colpus, 8 — meso-
coplium), 7 — pollen grains, general view, 9 — 4-aperturate pollen grain, polar view, 10 — exine ornamentation

(SEM); 11-17 — M. orientalis Uglitzk.: 11, 12 — pollen grains from polar view, 13-15 — pollen grains from equa-
torial view (LM), 16 — pollen grains from polar and equatorial view, 17— exine ornamentation (SEM)
(scale bar: 1-5, 11-15 — 10 um)
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Plate 2. Palynomorphological characteristics of some species of the genus Malus Mill.

Colpus Exine ornamentation
Pollen .
.. mesocol-
. grain size | apocolpium .
Species
P (PxE) diameter prum LM SEM
(um (um) width
(nm)
M. domestica 25,7-28.9 finel perforate-finely plicate,
Borkh.* X 8,2-11,0 17,2-18,1 striat)e/: perforate-granulate-finely
17,5-20,7 plicate
M. orientalis 18,5-30,2 finely striate,
. finely . .
Uglitzk. X 4,5-7,3 14,1-19.4 reticulat finely striate-reticulate
23,5-25,1 crieutate
Mespilus L. torial diameter 26,4-28,5 pum. Colpi sometimes

Avetisyan, Manukyan, 1958; Reitsma, 1966;
Demchenko, 1967; Byatt, 1976; Kuprianova,
Alyoshina, 1978; Eide, 1981

Shrubs. The number of species in Armenia — 1.
M. germanica L. (phototable VIII). Pollen
grains 3-zonocolp-poroidate (porate)!, oblate or
almost spheroidal in shape, outline in polar view
rounded-triangular; polar axis 28,5-32,4 um, equa-

N 17Ky X138@0 @412 10 @U JSM35

geniculate, long, from wide to narrow, with thick-
ened edges, the ends rounded or slightly pointed;
apocolpium diameter 6,5-10,0 pum, mesocolpium
width 20,4-22,5 pum. Pores usually weakly ex-
pressed, with uneven edges. Exine 1,5-1,6 pum, col-
umellae thin, with thickened heads. Exine ornamen-
tation finely reticulate (LM), exine ornamentation
sinuously finely striate-reticulate (SEM).

Phototable VIII. Pollen grains of Mespilus germanica L.

1, 2 — pollen grains from polar view, 3 — pollen grain from equatorial view (colpus, thickening of colpi edg-
es, marked by arrows) (LM), 4 — pollen grains from polar and equatorial view (geniculum on the left pollen
grain and thickening of colpi edges on the right one, marked by arrows), 5 — exine ornamentation (SEM)
(scale bar: 1-3 — 10 pm)

' Kupriyanaova, Alyoshina (1978) are characterized
the pollen of this species as 3-colp-orate, but on the

photomicrography of pollen grain from the polar view
(phototable XIV, 10) we did not find any os.
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Padus Mill.
Jonas, 1952; Avetisyan, Manukyan, 1958;
Praglowski, 1962; Shi et al., 2013;
Karpovich et al., 2015

Shrubs or small trees. The number of species in
Armenia — 1

P. avium Mill. (= P. racemosa (Lam.) Gilib.)
(phototable IX). Pollen grains 3-zonocolp-poroi-
date (porate), from oblong to oblate, outline in

Ty

Nl

polar view triangular or rounded triangular; polar
axis 16,4-23,5 um, equatorial diameter 16,5-23,1
um. Colpi long, not wide or narrow, with slightly
uneven edges and pointed ends; apocolpium diam-
eter 6,5-7,5 um mesocolpium width 14,0-16,3 pm.
Pores usually weakly expressed, with uneven edg-
es. Exine 1,0-1,2 um, columellae also weakly ex-
pressed. Exine ornamentation finely striate (LM),
exine ornamentation perforate-finely striate, striae
short, often sinuous (SEM).

20/AUGI14
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Phototable IX. Pollen grains of Padus avium Mill.
1-3 — pollen grains from polar view, 4, 5 — pollen grains from equatorial view (mesocolpium) (LM), 6 —
pollen grain from polar view, 7, 8 — pollen grains from equatorial view (7 — colpi, 8 — mesocolpium), 9,
10 — exine ornamentation (SEM) (scale bar: 1-5 — 10 um)

Persica Mill.
Avetisyan, Manukyan, 1958; Jones et al., 1995;
Geraci et al., 2012; Karpovich et al., 2015;
Chwil, 2015

Trees. The number of species in Armenia — 1
P. vulgaris Mill.* (phototable X). Pollen grains
3-zonocolp-porate (poroidate), from oblong to ob-

late, outline in polar view rounded-triangular; polar
axis 27,5-34,5 um, equatorial diameter 22,6-34,5
um. Colpi predominantly lond and wide, sometimes
narrow, with slightly thickened edges, approximated
at the equator (phoytotable X, 5), colpi ends round-
ed or slightly pointed; apocolpium diameter 8,2-9,8
pm; mesocolpium width 22,4-26.6 um. Pores al-
most circular, sometimes weakly expressed, pore
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diameter 11,5-12,9 um. Exine 1,0-1,3 um, columel- long (LM), exine ornamentation perforate-striate,
lae thin, straight. Exine ornamentation striate, striae  striae long (SEM).

15kV  X2,300 10pm 0334 20/AUG/4

Phototable X. Pollen grains of Persica vulgaris Mill.

1, 2 — pollen grains from polar view, 3-5 — pollen grains from equatorial view (3 — mesocolpium, 4, 5-
colpi) (LM), 6 — pollen grain from polar view, 7, 8 — pollen grains from equatorial view (7 — colpus, 8 —
mesocolpium), 9 — exine ornamentation (SEM)

(scale bar: 1-5 — 10 um)

Prunus L. Pollen grains 3-zonocolp-poroidate (porate),
Jonas, 1952; Avetisyan, Manukyan, 1958; Erdtman  from oblong to oblate, outline in polar view round-
et al., 1961; Praglowski, 1962; Richard, 1970c; ed-triangular; polar axis 18,6-28,5 pum, equatorial

Eide, 1981; Kocon, Muszynski, 1982; Valdes et al.,  diameter 14,5-24,1 um. Colpi geniculate (pho-

1987; Hedba, Chinnappa, 1990; Hedba et al., 1991;  totable XI, 3, 4, 8, 11), long, wide (P. divaricata

Jones et al., 1995; Zhou et al., 1999; Geraci et al., Ledeb.), with thickened edges (phototable XI, 3);

2012; Gosling et al., 2013; Shi et al., 2013; Perveen,  apocolpium diameter 5,3-8,3 pum, mesocolpium

Qaiser, 2014; Chwil, 2015; Karpovich et al., 2015; width 12.5-20.2 pm. Pores usually weakly ex-

Gajewski et al., 2017; Abdulrahman et al., 2019 pressed. Exine 1,2-1,4 um, columellae thick, with

(plate 3, phototable XI) small rounded heads, sometimes drawing together

(phototable XI, 1, 7). Exine ornamentation is rep-

Shrubs or small trees. The number of species in  resented with variations of striate sculpture (LM,
Armenia — 4. SEM).
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Phototable XI. Pollen grains of some species of the genus Prunus L.

1-5 — P. divaricata Ledeb.: 1 — pollen grain from polar view, 2, 3 — pollen grains from equatorial view (2
— mesocolpium, 3 — geniculate colpus with thickened edges, marked by arrows) (LM), 4 — pollen grains
from polar and equatorial view, 5 — exine ornamentation (SEM); 6-12 — P. spinosa L.: 6, 7 — pollen grains
from polar view, 8-10 — pollen grains from equatorial view (8 — geniculate colpus, 9, 10 — mesocolpium),
11 — pollen grains from polar and equatorial view (geniculate pollen, marked by arrow), 12 — exine orna-
mentation (SEM)

(scale bar: 1-3, 6-10 — 10 um)
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Plate 3. Palynomorphological characteristics of some species of the genus Prunus L.

Pollen grain Colpus Exine ornamentation
size apocolpium mesocol-
Species i
P (PxE) diameter 3}1‘;‘; LM SEM
(um) () (um)
18,6-23,8 . .
P divaricata Lodeb . 7583 12.5-142 ret1c1.11ate perfo.rate striate,
- awvaricqta L.eAeo. 21.0-23.7 striate striae short
23,2-28.5
P, spinosa L. X 5,3-7,8 18,6-20,2 striate plicate-striate
14,5-24,1
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EX SITU CONSERVATION OF THE SPECIES
DIANTHUS MARTUNIENSIS,

D. GROSSHEIMII (CARYOPHYLLACEAE),
ONOBRYCHIS ARAGATZI (FABACEAE)
AND COTONEASTER HAJASTANICUS

(ROSACEAE) BY THE CLONAL
MICROPROPAGATION METHOD

Appropriate conditions were selected for clonal
micropropagation of the rare species of Armenian
flora, including: Dianthus martuniensis, D.grossheimii
(Caryophyllaceae), Onobrychis aragatzi (Fabaceae),
and Cotoneaster hajastanicus (Rosaceae).

Clonal micropropagation, rare species, Armenian flora,
ex situ conservation

Hepcecssin A. A., Illep6axoBa E. H., [a-
HuejasiH A. I., Meaxkousin H. I., HaBacapasu
E. M. Ex situ coxpanenue BuMIA0B Dianthus
martuniensis, D. grossheimii (Caryophyllaceae),
Onobrychis aragatzi (Fabaceae) m Cotoneaster
hajastanicus (Rosaceae) MeTOA0OM KJIOHAJIbHO-
ro MHKpopasMHo:xkeHUsi. PazpaboTaHbl ycnoBus
KIIOHAJIbHOTO MHKPOPa3MHOXKEHHSI PEIKUX BHJIOB
dutopel Apmenun Dianthus martuniensis, D. gross-
(Caryophyllaceae), Onobrychis aragatzi
(Fabaceae) n Cotoneaster hajastanicus (Rosaceae).

heimii

Knonanvnoe muxpopasmuodcenue, peokue 8uosl, gropa
Apmenuu, coxpanenue ex situ

Lbtpubuyywt U. U., Cshppwlyndu 6. L., Tw-
upbgwu U. <, UGpnuyjwt L. 9., Lwjwuwpn-
jwu G.U.: Dianthus martuniensis, D. gross-
heimii (Caryophyllaceae), Onobrychis aragatzi
(Fabaceae) LW Cotoneaster hajastanicus (Ro-
saceae) mbuwlubph ex situ Wuwhwwunyejniup
Yinuwy dhypnpwqigdwu dbpnnh Yhpwn-
dwdp: Uowyyt tu <wjwunwuh hbunlyw) hwg-
Jwgynin nbuwyubph® Dianthus martuniensis, D.
grossheimii (Caryophyllaceae), Onobrychis aragat-
zi (Fabaceae), Cotoneaster hajastanicus (Rosace-
ae) Yinuw; dhypnpwgiwgdwu wwjdwuubpp:
Yintiwy dhypnpwqdwgnid, hwqyugnun
ibuwluln, <wywuywbp $inpw, ex situ
wwhwwbinygynit

Development of plant conservation tactic and
strategy for the species that are under the threat of
extinction is one of the urgent tasks of advanced bo-
tanical science. Application of clonal micropropaga-
tion techniques for plants serves the basis to establish
in vitro genetic banks that would help to preserve ge-
netic diversity ex sifu (Belokurova et al., 2005; Dem-
idchik et al., 2019; Doan et al., 2012; Zholobova et
al., 2012; Molkanova et al., 2005; 2020a, 2020b).

The purpose of the performed study was to de-
vise conditions for microclonal propagation of the
rare species of Armenian flora — Dianthus martu-
niensis M.L. Kuzmina, D.grossheimii Schischk.,
Onobrychis aragatzi Arevsch., and Cotoneaster ha-
Jjastanicus Nersesian.

Dianthus martuniensis is an extremely orna-
mental species of wild carnation with bright-pink
flowers. In Armenia, this perennial plant is met
within the Sevan and Darelegis floristic regions
only and grows on rocks and stony slopes of the
higher mountain belt. The total area of the species
is delimited by the Southern Transcaucasus and the
northeastern Anatolia.

The species D. grossheimii is included in the
Red Data Book of Plants of Armenia (Tamanyan
et al., 2010) under the EN category. This perenni-
al wild carnation is an endemic plant of Armenia,
growing in mountain steppe and meadow terrains of
the higher mountain belt of central Armenia, in the
Sevan and Darelegis floristic regions.

The endemic Armenian species Onobrychis
aragatzi is a perennial sainfoin with whitish-pink
flowers and densely pubescent fruits. It grows in the
Aragats, Aparan and Yerevan floristic regions, in
meadow-steppe, mountain steppe and open-wood-
land terrains spreading from the medium mountain
belt to the alpine belt.

The species Cotoneaster hajastanicus is an Ar-
menian endemic that grows on detrital soils, stony
and rocky slopes of the higher mountain belt in the
Upper-Akhourian, Shirak, Lori, Zanghezour and
Meghri floristic regions of Armenia. This species of
cotoneaster has prostrate branches and orange-red
fruits with 4-6 pyrenes.

Material and Methods

Seeds of the studied species stored in the col-
lection of the Seed Bank of Armenian Flora at the
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Institute of Botany after A. Takhtajyan NAS RA, as
well as collections of green parts of the plants (Co-
toneaster hajastanicus) were used in the study. Juve-
nile plantlets produced from sterile-germinated seeds
of the indicated species, and the apical meristem and
axillary buds of the plants, served as explants intro-
duced into an isolated culture. For the purposes of
microclonal propagation, explant cultivation con-
ditions best fit to initiate the morphogenesis and to
provide the growth of test-tube plants were selected.

Shoots of C. hajastanicus with apical meristem
and accessory buds were sterilized during 3 min in
70°alcohol, then for 25 min in a 0.1% diacid solu-
tion, and then washed in 4 courses with sterile water
and planted on diverse nutrient media. Seeds of the
studied species were first treated with 96°alcohol,
washed with water and after sterilized — for 20 min-
utes in 15% hydrogen peroxide solution, followed
with single course of washing in sterile water, and
then for 20 min in 2.5% sodium hypochlorite solu-
tion, followed with triplicate washing in sterile wa-
ter. At the next step, they were planted on a mineral
medium to germinate. The produced sterile seedlings
were transplanted onto various nutrient media based
on the media of Muraschige and Skoog (MS) (Mura-
schige, Skoog, 1962) or White (1948; cited accord-
ing to Kalinin et al., 1981:95). Depending on the spe-
cific tasks and test conditions set, vitamins (thiamine,
pyridoxine, nicotinic acid) and hormonal substances
(plant growth regulators, PGR) were added into the
nutrient media in diverse concentrations and combi-
nations: 6-Benzylaminopurine (BAP) at 0.2-2 mg/I,
Kinetin at 0.2-1 mg/l, Indole-3-acetic Acid (IAA) at
0.5-2 mg/l, 1-Naphthaleneacetic Acid (NAA) at 0.5-
1 mg/l, and Indole-3-Butyric Acid (IBA) at 0.5-1.5
mg/l.

Flasks with explants, as well as the produced
mericlones, were kept in a climatic camera set at
the photoperiod of 16/8 hours and the temperature
of 26°/21°C. The growth of the mericlones had
been sustained by periodic subculturing onto a fresh
nutrient medium. Afterwards, plantlets that devel-
oped roots were displanted into the substrate of soil
mixed with crushed tuff granules at the ratio of 5:2.

Studied Samples

Dianthus martuniensis: Armenia, Vayots Dzor
Marz, above Elpin village, 1750 —1800 m a.s.l., N

39.82°, E 45.13°, 20.10.2018, A. Nersesyan, SBAF
1440.

Dianthus grossheimii: Armenia, Vayots Dzor
Marz, CenumMckuii mepeBail, B okpecTHOCTsIX KapaBan-
capas, 2150-2250 m a.s.l., A. Asatryan, 12.08.2015,
SBAF 519/1.

Onobrychis aragatzi: Armenia, Aragatsotn
Marz, Mt. Aragats, near Antarut village, 40°23° N
44°16°, 2020 m a.s.l., 15.07. 2019, A. Nersesyan,
SBAF 178/2

Cotoneaster hajastanicus: Armenia, Shirak
Marz, Jajur Pass, stony slopes and screes, 2000
m a.s.l., N 40.88°, E 43.99°, 27.09.2019, A. Ners-
esyan, A. Danielyan, N. Melkonyan, SBAF 1581

Results of the Studies and Discussion

Dianthus martuniensis. After seed germina-
tion, embryo roots were cut from the sprouts off,
and the upper parts were transferred onto the nutri-
ent media containing mineral salts according to MS
protocol and diverse sets and concentrations of hor-
monal compounds. It was observed that the nutrient
medium containing 1 or 2 mg/l BAP and 0.5 mg/l
of IAA promoted active growth of the apex of the
sprout, which elongated up to 5-6 cm and formed
6 to 7 nodes. In the meantime, base of the cutting
grew wide and produced adventive shoots, and axil-
lary shoots started to grow concurrently (Fig.1). For
the purposes of micropropagation, lateral shoots
were trimmed, divided unto cuttings and moved
onto fresh nutrient medium of the same composi-
tion. In such case, plant growth cycle lasts for 30-
45 days. With the BAP concentration reduced to 0.5
mg/l, the growth of planted cuttings proceeded very
slowly, developing not more than 2-3 nodes, and
the cuttings turned yellow and died off shortly after
that. In case Kinetin content of 0.5-1 mg/l was used
in the nutrient medium instead of BAP, D. martu-
niensis plants elongated to 5-8 cm, but formed just
3-4 nodes, while axillary shoots did not form. If the
auxin applied in the nutrient medium was represent-
ed by NAA at 0.5 mg/l, insignificant shoot growth
was observed, but adventive shoots did not branch
of the cutting base and growth of axillary shoots did
not occur either.

Nutrient media with reduced contents of miner-
al salts and vitamins and no cytokinin are often used
to initiate rooting in cuttings. In our tests with the
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medium that contained 50% or 75% concentrations
of mineral salts and vitamins, growth of shoots was
insignificant whichever auxin had been added in the
medium (IAA or NAA); however, in combination
with NAA (0.5 mg/l), thin roots formed in abun-
dance, but could be broken off easily in an attempt
to take them out from agar. The best results were
obtained with the use of 100% concentration of
mineral salts and vitamins added with either NAA
(0.5 mg/l), or IBA (1 mg/l). Just in 2 weeks, shoot
apex and axillary shoots were observed to grow
on such medium and roots formed at the base. To
transfer the cuttings to the substrate, they had to be
grown on filter paper supports in a liquid nutrient
medium to avoid root damage. In that case, cuttings
were transferred to the substrate together with the
supports. First days after planting, the substrate had
been watered with MS-based solution of mineral
salts, and the plantlets were covered with caps to
prevent drying. A few days after plantlets adapted to
the new conditions the caps were removed (Fig.2).

Dianthus grossheimii. Sterile seedlings of D.
grossheimii were transferred onto diverse MS-
based nutrient media. Cuttings started to grow at 1
or 2 mg/l BAP content in the medium, combined
with 0.5 mg/l of IAA, and callus that formed in
their base was producing multiple adventive shoots.
Concurrently, the 1% and 2™ order axillary shoots
were forming. The shoots were thin and had small
ring-like curled leaves. Total height of a plant was
just 2-3 cm and it looked like a small “ball” or small
“hedgehog” (Fig. 3). Reducing BAP concentration
in the medium to 0.5 mg/l, it appeared possible to
provide for plant growth optimum: 4 to 5 adventive
shoots with well-developed axillary shoots were de-
veloping at the base. Total plant height ranged up to
5 cm and leaves were bigger. It was easy to separate
such shoots one from another and to divide them
into cuttings for micropropagation. In case 1 mg/l
Kinetin concentration was applied as the cytokinin,
cuttings of D. grossheimii grew up to 4-5 cm long,
but did not develop adventive shoots, turned yellow
and died off soon.

Nutrient medium with halved strength of miner-
al salts and vitamins and with auxin added only was
used to induce rooting. It appeared that 1 mg/l con-
centrations of both [AA and IBA stimulated root-
ing, but as the roots were very thin, plantlets had

to be cultivated first on filter paper supports placed
in liquid nutrient medium before being transferred
to the substrate. Two to three weeks after planting
into the substrate and as the adaptation period end-
ed, new shoots grew from the cutting base and the
main plant died off (Fig. 4).

Onobrychis aragatzi. After seeds germinat-
ed, sterile juvenile plants were transferred onto
diverse nutrient media. In the medium containing
2 mg/l BAP and 0.5 mg/l IAA, callus grew at the
explant base and produced many short (1-1.5 cm)
shoots with small leaves and very short petioles.
In case BAP concentration was reduced to 1 mg/I,
callus grew at the explant base as well, but adven-
tive shoots were fewer, leaves were bigger and had
long petioles (Fig.5). The formed shoots could be
easily separated one from another for re-planting on
a fresh nutrient medium. BAP concentration at 0.5
mg/l did not promote micropropagation: additional
shoots did not develop on the planted cutting, leaf
petioles grew longer and then the plant perished.
Neither Kinetin nor NAA applied as cytokinins,
or auxin were observed to promote shoot growth.
Plants turned yellow and perished soon after they
were planted on such media. It must be commented
that in case of O. aragatzi plant growth period on
the indicated media with 1-2 mg/l BAP comprises
22-25 days, after which plantlets shall be displanted
on a fresh nutrient medium.

In case of O. aragatzi, MS-based nutrient me-
dia applied to initiate rooting had 50% concentration
of mineral salts without vitamins or hormones, and
with 0.5 -1 mg/l IAA or with 1-1.5 mg/l IBA. Small
roots formed in the medium with IAA 15 days after
planting and abundant rooting was observed in the
medium with IBA after 30-35 days (Fig. 6). Plantlets
were transferred to the substrate after adaptation pe-
riod, when caps were removed from flasks, but plants
were still kept in the agarized medium for 4-5 days.

Cotoneaster hajastanicus. Upon surface ster-
ilization, young shoots having apical and 1 or 2
axillary meristems were planted onto MS nutrient
media containing diverse sets and concentrations
of vitamins and hormonal compounds. Multiple ad-
ditional shoots formed at the cutting base and ax-
illary shoots started to develop during month-long
cultivation on the medium containing 2 mg/l BAP
and 0.5 mg/l IAA. However, the shoots were short
(1-1.5 cm) and had very small leaves. When BAP



98 Takhtajania, 2020, 6

concentration in the medium was reduced to 0.5-1
mg/l, additional shoots were still forming at the ex-
plant base, but axillary shoots developed in smaller
numbers and had larger leaves (Fig.7). The substi-
tute of BAP for Kinetin (1 mg/l) did not have im-
pact in terms of explant growth.

Media applied to initiate rooting of shoots in
case of C. hajastanicus included 1) MS medium
with halved concentration of mineral salts and vita-
mins and 1 mg/l IBA, and 2) hormone-free White’s
medium with halved content of vitamins and su-
crose. Rooting was observed in both types of media,
however, on the White’s medium it started as early
as 10 days after cuttings were planted, and plantlets
there were ready for replanting into the substrate on
the 20™ day. In the meantime, the process of rooting
observed on the MS medium supplemented with
IBA extended to 35-40 days. After being displanted
to the substrate, plantlets adapted to external condi-
tions very rapidly (Fig. 8).

Conclusions

1. MS medium containing 1-2 mg/l BAP com-
bined with 0.5 mg/l IAA shall be applied for
clonal micropropagation of D. martuniensis,
and, to provide for the rooting of plants, it is
possible to use either 0.5 mg/l NAA, or 1 mg/l
IBA without cytokinin.

2. The best growth of shoots and micropropaga-
tion of D. grossheimii was observed on the MS
medium containing 0.5 mg/l BAP and supple-
mented with 0.5 mg/l IAA. MS nutrient medi-
um containing halved set of mineral salts and
vitamins and either IAA, or IBA in the concen-
tration of 1 mg/l shall be used to stimulate root-
ing.

3. To perform micropropagation and to get big
number of shoots in case of O. aragatzi, it is
recommended to use MS nutrient medium that
contains BAP at the concentration of 1-2 mg/l
combined with 0.5 mg/l IAA. To induce root-
ing, it is better to use IBA atl-1.5 mg/l.

4. MS nutrient medium containing 0.5-1 mg/l
BAP combined with 0.5 mg/l IAA shall be used
for micropropagation in case of C. hajastani-
cus. To induce rooting, it is better to use a hor-
mone-free White’s medium that contains halved
content of vitamins and sucrose.
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Fig. 2. Dianthus martuniensis — rooted plantlets
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Fig. 3. Dianthus grossheimii — an isolated culture Fig. 4. Dianthus grossheimii — plantlets

Fig. 5. Onobrychis aragatzi — adventive shoots Fig. 6. Onobrychis aragatzi — rooting
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Fig. 7. Cotoneaster hajastanicus —micropropa- Fig. 8. Cotoneaster hajastanicus — displanted
gation plants
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E. M. HABACAP/IAH, A. A. 9/IPAKAH,
E. H. IIEPBAKOBA, A. A. HEPCECAH

KU3HECITIOCOBHOCTB CEMSIH BU/IOB
CEMEMNCTBA POACEAE M3 KOJUIEKIIUU
BAHKA CEMSH ®J10Pbl APMEHUU
HNHCTUTYTA BOTAHUKHU
HUM. A. TAXTAI’KSAHA HAH PA

OrmpeneneHbl  KU3HECTIOCOOHOCTD,
U nepuoj npopactanus cemsH 50 BumoB 27 poaos
ceM. Poaceae depes rofi XpaHEHUS B YCIOBUSIX HU3-

BCXOXKCCTh

kux temneparyp (-20°C). OTmeueHbsl MeKBHIIOBHIE
1 BHYTPUBHUAOBBIC Pa3IW4Ms MO HU3y4aeMbIM IpH-
3HAKaM.

Poaceae, coxpanerue ex situ, cemena,
JICM3H€CI’IOCO6HOcmb, 68Cxootcecmo, nepuod npopacmanust

Navasardyan Ye. M., Elbakyan A. H., Shcher-
bakova Y. N., Nersesyan A. A. The seed viability
of species of the Poaceae family from collections
of the Seed Bank of Armenian Flora of the In-
stitute of Botany after A. Takhtajyan NAS RA.
The viability, germination and germination period
of seeds of 50 species from 27 genera of Poaceae
family was determined after 1-year storage under
cold conditions (-20°C). The inter- and intraspecific
differences registered concerning studied features .

Poaceae, ex situ conservation, seed viability,
germination, germination period

Lwyjwuwpnyuu 6. U. Epuljuu W <,
Cstippwynu 6. L., LEpubuyywtu W. W. Po-
aceae puwmwupph wbuwlubph ubpdtph
YGuuntuwynyeyniup << AUU U. Fwjunw-
ouwup wujwu Pnwwpwuniyejuu htunhwt-
wnh Cwywuwnwuph Spppwgh Updtph Pwuyh
hwywpwénthg: Npnayt| £ Poaceae puinwup-
ph 27gtinh 50 wbuwyh ubipdtph YGUuntUw-
Yniejniup, dintuwynieiniup b dintuwyniejw
wnbinnnipniup uwnp  wwydwuubpnd (-20°C)
1 wwpny wwhbing htwnn: <wunwwnyb) Gu
ubp- W Jdhonbuwlwihtu wwppbipnieiniutbp
pun nwunwfuwuhpywd hwnlwuhpubiph:
Poaceae ex situ wwhuwwbnipynil,

ubindiph YGuuntiwyniyniti, Sintbiwlynieynit,
Sintbwynipywtr (nunnnipyntt

COop M JONTOCPOYHOE XpaHEHHE CEeMsH IpeJcTa-
BHUTENIEH MECTHOU (IIOPHI KaK CIIOCOO COXPAHCHHSI
ex situ SBJISAETCS OJHUM W3 HAINPaBICHUH JIEATEIb-
HOCTHM OT/I€Ja COXpaHeHHs TeHETHYECKHX pecyp-
coB ¢uopel Apmernn WuctuTyTa O0oTanmkn HAH
PA um. A. TaxramxsiHa. CoracHO OOHIETIPUHSTOMN
metoauke (Gosling, 2003) cemeHa XpaHSATCS B yc-
JIOBHSIX HETITyOOKOTO 3aMOPaKUBAHHS B MOPO3UIIb-
HbIX Kamepax npu -20°C. OgHako npeamnosnaraercs,
YTO YCJIOBHSI Takoil KOHCEpBAllUH, 3aMEJIsis Ipo-
1eccel MeTabonnu3Ma He UCKITIOYaloT, TIPH JJTATENb-
HOM XPaHEHWU BO3MOXXHOTO CHWI)KEHUS KH3HECIIO-
COOHOCTH ceMsH. B CBsI3M € 9THM, NPOBOIMTCS
MPOBEpKA KUIHECTIOCOOHOCTH Yepe3 TOJ U KaXKIble
nocseayromue 10 et koHcepBanuu. [Iposepka ka-
YecTBa CEMsIH MO3BOJIUT, IPH HEOOXOAWMOCTH, TI0-
BTOPUTH cOOp CEeMSH W3 TOH e TPUPOTHON TIOITY-
JSUN TUOO0 TIPOM3BECTH PENPOIYKIIUI0 CEeMsIH Ha
IKCIIEPUMEHTAIILHOM Y4acTKe. ITO 0COOCHHO BaX-
HO ISl COXPAHEHUS CeMSH PEIKUX M HCUE3ar0IINX
BHUJIOB pacTeHuid. Panee Hamu ObLIM OIMyOJIMKOBa-
HBI Pe3yNbTaThl OMPEACICHUS KU3HECTIOCOOHOCTH
CeMsH BHIOB ceM. Asteraceae (IllepbaxoBa m mp.,
2016) u Fabaceae (OnbaksH u ap., 2018). B nacto-
stiieil padote 0000IIAr0TCs Pe3yJIbTaThl OIpeIeie-
HUS )KU3HECTIOCOOHOCTH CeMSH cemeiicTBa Poaceae
n3 xkoitekunn banka Cemsn ®@nopsl ApmeHuH, co-
Opannbix 3a iepuon 2011-2017 rr.

MarepuaJ ¥ MeTOIUKA

HccnenoBanuck cemena 151 o6pasma 50 BUmOB,
oTHOcAIUXCcA K 27 ponam ceMm. Poaceae. 27 BUIOB
MPEJICTABJICHBI 00pa3laMu CeMSH U3 CIUHHYHBIX
IOy U 23 Buaa — oopasmnamu u3 2 - 15 morry-
JISIUN. 35 BUOIOB — OMHOJIETHUKA U 15 — MHOTONET-
nuku. Tpu Buna (Erianthus ravennae (L.) P. Beauv.,
Triticum araraticum Jakubz., T. urartu Tumanian
ex Gandilyan) Bkmrouensl B Kpacnyio Kuury Ap-
Menuu (Tamanyan et al., 2018). Cemena coOpaHbl
B mpupoxae B mepuon 2011 — 2017 rr . Ilepen 3a-
KJIQJKOM Ha JUIMTENhHOE XpaHEHHUE IMPeIBapUTEIIb-
HO OUMIIEHHBIC CEeMEHa BhICyImuBaimu 0 15-18%
OTHOCHUTEIFHON BIaKHOCTH B OYMa)KHBIX ITTaKeTax
B CHJIMKAreye, 3aTeM TepeKIIaIbIBAIA B TTAKEeThl U3
AJIFOMMHUEBOW (DOJBIU U TIOMEIAIH B MOPO3HIIb-
HyI0 Kamepy mpu temmepatrype -20° C. BexokecTb
1 KHU3HECTIOCOOHOCTh KaXKI0ro 00pasiia mpoBepsTr
yepe3 roj xpaHeHus. CeMEeHa Ka0ro BUja B KO-
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mnaectBe 50-100 T, BeIcakuBaiy B yaiku Iletpu
Ha cpeny ¢ 1% arapom u momemanu B MHKyOaIlmoH-
HYIO Kamepy ¢ ¢oronepuonom 16/8 yacos u Teme-
parypoii 20/16°C.

OmnpeneneHne MPOICHTAa BCXOXKECTH M IKU3-
HECMOCOOHOCTH TMPOBOAMIN IO METOJHKE, pa3pa-
ooranHoit B Kew (Gosling, 2003; Newton, 2005):
YUUTHIBAIA KOIUYECTBO TPOPOCHIMX, HE MPOPOC-
HIUX, HO BBIMIOJIHCHHBIX, U CTHUBIIUX ceMsH. Bcxo-
JKECTh OMpEIeNsulach Kak TPOLEHT MPOPOCIINX
CEeMSIH OT WX OOIEro KOJNMYECTBa, a IKU3HECIO-
COOHOCTh — KaK MPOIEHT CYMMBbI MPOPOCIIUX U HE
MPOPOCIINX, HO BBIMOJIHEHHBIX CEMSH OT UX 00IIle-
ro konmuuectBa. CeMeHa, He TIPOPOCIINE B TCUCHHUE
JUTUTEIILHOTO BPEMEHH, MOJBEPrajunch ckapuduka-
uu (Gosling, 2003; Newton, 2015). s BuioB ¢
oOpa3namu 13 HECKOIbKUX MOIMYJISIUN TpeIcTaB-
JICHBI KaK CPEIHUE, TAK U MUHUMAJIbHBIC U MaKCH-
MaJIbHBIC TIOKA3aTeIM IO W3yYaeMbIM IPU3HAKAM
(Tabmwuma 1).

Haspanus BunoB npusenensl no “@mnope Ap-
menun” (Taxramxss, 2009).

Bayuepsl M3 COOTBETCTBYIOIIMX MMOMYJALMI
xpansitcs B repbapun ERE u B otaene coxpaneHus
reH. pecypcoB ¢umopsl Apmenun MuctutyTa OoTa-
guku uM. A. Taxramksaa HAH PA.

Hccnenosannbie o0pasubl: Aegilops biuncia-
lis Vis.: Ararat Marz, near Schaghap village,
20.07.2016, A. Nersesyan, A. Papikyan, det. A. Ner-
sesyan, SBAF 640; surroundings of Urtsadzor v.,
fields, 14.07.2017, A. Papikyan, S. Galstyan., N. Hay-
rapetyan, det. A. Nersesyan, SBAF 1057. A. colum-
naris Zhuk.: Aragatsotn Marz, near Ohanavan,
17.07.2017, A. Papikyan, S. Galstyan, N. Hayrapet-
yan, det. A. Nersesyan, SBAF 1058; Kotayk Marz,
near Hacavan v., 04.07.2017, A. Nersesyan, S. Ga-
Istyan, A. Elbakyan, P. Ghambaryan, det. A. Nerses-
yan, SBAF 1025; surroundings of v. Mushavan,
05.07.2017, A. Nersesyan, S. Galstyan, A. Elbakyan,
P. Ghambaryan, det. A. Nersesyan, SBAF 1016;
between Mushavan and Voghjaberd vv., dry grassy
slope, 27.06.2016, P. Ghambaryan, A. Elbakyan, A.
Papikyan, A. Nersesyan, det. A. Nersesyan, SBAF
604; Vayots Dzor Marz, near Vayq town, 28.06.2017,
A. Nersesyan, S. Galstyan, A. Elbakyan, P. Gham-
baryan, det. A. Nersesyan, SBAF 1047. A. cylindri-
ca Host: Kotayk Marz, near Hacavan v., 04.07.2017,
A. Nersesyan, S. Galstyan, A. Elbakyan, P. Gham-
baryan, det. A. Nersesyan, SBAF 1006; bridge near

the road from v. Hacavan to Artashat town,
05.07.2017, A. Nersesyan, S. Galstyan, A. Elbak-
yan, P. Ghambaryan, det. A. Nersesyan, SBAF 1087;
Arinj village, 10.07.2017, N. Hayrapetyan, S. Gals-
tyan, A. Papikyan, A. Nersesyan, det. A. Nersesyan,
SBAF 1049; Nor Artamet village, 03.07.2011, 1.
Gabrielyan, A. Nersesyan, det. I. Gabrielyan, SBAF
32/57. Ararat Marz, between Dashtaqar and Urtsa-
dzor vv., 25.06.2017, A. Nersesyan, S. Galstyan, A. El-
bakyan, P. Ghambaryan, det. A. Nersesyan, SBAF
1041; Armavir Marz, Echmiatsin-Metsamor road,
3-4km after town Echmiatsin, fields, 08.07.2017, A. Pa-
pikyan, S. Galstyan, N. Hayrapetyan, A. Nersesyan,
det. A. Nersesyan, SBAF 1137; Vayots Dzor Marz,
near Aghavnadzor village, dry slopes, 04.08.2015,
A. Nersesyan, . Arevshatyan, P. Ghambaryan, A.
Papikyan, det. A. Nersesyan, SBAF 468; near
Aghavnadzor village, 15.07.2016, 1. Gabrielyan,
det. A. Nersesyan, SBAF-684; Syunik Marz, near
Ashotavan village, dry slopes, 30.07.2015, A. Ner-
sesyan, I. Arevshatyan, P. Ghambaryan, H. Sarg-
syan, det. A. Nersesyan, SBAF 458; near Shurnukh
village, 01.08.2015, I. Arevshatyan, A. Nersesyan,
P. Ghambaryan, A. Papikyan, det. A. Nersesyan,
SBAF 469. A. tauschii Coss.: Tavush Marz, near
Getahovit village, grassy slopes, 16.07.2016, P. Gham-
baryan, H. Sarkisyan, det. A. Nersesyan, SBAF
686; Yerevan, Jrvezh, 30.06.2016, P. Ghambaryan,
det. A. Nersesyan, SBAF 591; Nubarashen, near
cemetery, 14.07.2017, A. Papikyan, S. Galstyan., N.
Hayrapetyan, det. A. Nersesyan, SBAF 1056. Ko-
tayk Marz, between Mushavan and Voghjaberd vv.,
dry slopes, 28.06.2016, P. Ghambaryan, A. El-
bakyan, A. Papikyan, A. Nersesyan, det. A. Ner-
sesyan, SBAF 592; between villages Hacavan and
Garni, 05.07.2017, A. Nersesyan, S. Galstyan, A.
Elbakyan, P. Ghambaryan, det. A. Nersesyan, SBAF
1030; bridge near the road from v. Hacavan to
Artashat town,05.07.2017, A. Nersesyan, S. Gals-
tyan, A. Elbakyan, P. Ghambaryan, det. A. Nerses-
yan, SBAF 1031; Vayots Dzor Marz, near Vayq
town, 13.06.2017, A. Nersesyan, S. Galstyan, A.
Elbakyan, P. Ghambaryan, det. A. Nersesyan, SBAF
931; Syunik Marz, near Shamb village, light spiks,
17.07.2016, 1. Gabrielyan, SBAF 733; between
Goris town and Vorotan village, stony slopes,
31.07.2015, A. Nersesyan, 1. Arevshatyan, P. Gham-
baryan, A. Papikyan, det. A. Nersesyan, SBAF 461;
near Karmrakar village, dry slopes, 02.08.2015,
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A. Nersesyan, I. Arevshatyan, P. Ghambaryan, A. Pa-
pikyan, det. A. Nersesyan, SBAF 473; Goris-Kapan,
road, 15.07.2017, A. Papikyan, S. Galstyan, det.
A. Nersesyan, SBAF 10; A. triaristata Willd.:
Syuniqg Marz, Goris-Kapan road, 3th-4th curve,
roadside, 30.06.2017, A. Nersesyan, S. Galstyan, A.
Elbakyan, P. Ghambaryan, det. A. Nersesyan, SBAF
1096; Goris-Kapan road, near town Kapan,
30.06.2017, A. Nersesyan, S. Galstyan, A.
Elbakyan, P. Ghambaryan, det. A. Nersesyan, SBAF
1059; town Agarak, 02.07.2017, A. Nersesyan, S.
Galstyan, A. Elbakyan, P. Ghambaryan, det. A.
Nersesyan, SBAF 1060. A. triuncialis L.: Ararat
Marz, Jrvezh - Voghjaberd, 13.07.2016, P. Gham-
baryan, det. A. Nersesyan, det. A. Nersesyan, SBAF
679; near Shaghap village, 19.07.2016, 1. Gabriel-
yan, det. A. Nersesyan, SBAF 690; Yerevan, Jrvezh,
15.06.2016, P. Ghambaryan, det. A. Nersesyan,
SBAF 678; Avan, 26.06.2016, P. Ghambaryan,
SBAF 588. Vayots Dzor Marz, Chiva — Zangakatun,
16.07.2016, 1. Gabrielyan, G. Arajyan, det. A. Ner-
sesyan, SBAF 614; near Vayq town, 28.06.2017, A.
Nersesyan, S. Galstyan, A. Elbakyan, P. Gham-
baryan, det. A. Nersesyan, SBAF 1048; Sjuniq
Marz, near Lichq village, grassy slopes, 30.07.2016,
P. Ghambaryan, A. Elbakyan, A. Papikyan, N.
Hayrapetyan, det. A. Nersesyan, SBAF 704; Goris-
Kapan road, after town Goris, 30.06.2017, A. Ner-
sesyan, S. Galstyan, A. Elbakyan, P. Ghambaryan,
det. A. Nersesyan, SBAF 1142; near Syunik village,
06.07.2016, 1. Gabrielyan, det. A. Nersesyan, SBAF
619; Aeluropus pungens (M. Bieb.) K. Koch:
Armavir Marz, surr. of Yeghegnut v., 06.08.2016,
A. Papikyan, S. Galstyan, A. Elbakyan, det. A.
Nersesyan, SBAF 876; A. littoralis (Gouan) Parl.:
Ararat Marz, vicinity of Ararat town, near bridge
towards Surenavan village, 10.10.2014, A. Nerses-
yan, I. Arevshatyan, det. A. Nersesyan, SBAF 384.
Agropyron imbricatum (M. Bieb.) Roem. &
Schult.: Kotayk Marz, between Jrvezh jand x
Vokhchaberd, 08.09.2017, P. Ghambaryan, det. A. Ner-
sesyan, SBAF 1133; Gegharkunik Marz, between
Tsovagjugh and Drakhtik villages, 02.10.2017, P.
Ghambaryan, N. Hayrapetyan, A. Elbakyan, det. A.
Nersesyan, SBAF 856. Aristida heymannii Regel:
Ararat Marz, vic. v. Qaghzrashen, Erakh Gorge,
03.10.2016, A. Nersesyan, I. Gabrielyan, Sh.
Ohanyan, H. Sarkisyan, det. A. Nersesyan, SBAF
841. Avena barbata Pott ex Link: Tavush Marz

between Aghavnavan and Gandzakar villages,
grassy slopes, 01.07.2016, A. Nersesyan, A. Papik-
yan, H. Sarkisyan, P. Ghambaryan, det. A. Nerses-
yan, SBAF 610; Syunik Marz, near Syunik village,
grassy slopes, 06.07.2016, A. Papikyan, A. Elbak-
yan, A. Nersesyan, P. Ghambaryan, det. A. Nerses-
yan, SBAF 613; A. eriantha Durieu: Syunik Marz,
surrounding of town Agarak, stony slopes, 04.06.2017,
A. Papikyan, S. Galstyan, A. Elbakyan, A. Ner-
sesyan, det. A. Nersesyan, SBAF 893. A. fatua L.:
Aragatsotn Marz, near Ernjatap v., grassy slopes,
13.08.2016, P. Ghambaryan, A. Elbakyan, A. Papik-
yan, det. A. Nersesyan, SBAF 707; Ararat Marz
between villages Lanjanist and Lusashogh, dry sto-
ny slopes, 28.07.2015, A. Nersesyan, I. Arevshat-
yan, P. Ghambaryan, A. Papikyan, det. A. Nerses-
yan, SBAF 476; Sjuniq Marz, near Vorotan village,
dry stony slopes, 03.08.2015, A. Nersesyan, A. Pa-
pikyan, I. Arevshatyan, P. Ghambaryan, det.
A. Nersesyan, SBAF 457. A. persica Stend.: Ararat
Marz, surroundigs of v. Shaghap, 26.06.2017, A. Ner-
sesyan, S. Galstyan, A. Elbakyan, P. Ghambaryan,
det. A. Nersesyan, SBAF 1075; Kotayk Marz,
between the villages Jrvezh and Voghjaberd, dry
slopes, 25.07.2016, A. Nersesyan, A. Papikyan,
P. Ghambaryan, det. A. Nersesyan, SBAF 635;
Garni canyon, 11.06.2018, P. Ghambaryan, SBAF
1220; Vayots Dzor Marz, near Areni village, dry
slopes, 17.07.2016, A. Papikyan, A. Nersesyan, det.
A. Nersesyan, SBAF 716; Syunik Marz, near Verin
Khotanan v., grassy slopes, 03.07.2016, A. Papik-
yan, A. Elbakyan, A. Nersesyan, P. Ghambaryan,
det. A. Nersesyan, SBAF 603; near Karchevan vil-
lage, 14.06.2017, A. Nersesyan, S. Galstyan, A. El-
bakyan, P. Ghambaryan, det. A. Nersesyan, SBAF
933; A. trichophylla K. Koch: Sjunik Marz,,
surroundings of Nrnadzor village, 02.07.2017, A. Pa-
pikyan, N. Hayrapetyan, Sh. Ohanyan, det. A. Ner-
sesyan, SBAF 1061. Bromus briziformis Fisch. &
C. A. Mey.: Syunik Marz, road from Litchq v. to
Meghri town, 29.06.2018, A. Nersesyan et all., det.
A. Nersesyan, SBAF 1230. B. danthoniae Trin.:
Kotayk Marz, Near Jrvezh village, 12.08.2015, A. Ner-
sesyan, P. Ghambaryan, I. Gabrielyan, det. A. Ner-
sesyan, SBAF 513. B. squarrosus L.: Ararat Marz,
near Tigranashen village, 09.07.2014, A. Nersesyan,
I. Arevshatyan, det. A. Nersesyan, SBAF 280.
Cynosurus echinatus L.: Tavush Marz, between
Ijevan town and Getahovit village, 09.07.2016,
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I. Gabrielyan, det. 1. Gabrieclyan, SBAF 898;
Eremopyrum orientale (L.) Jaub. & Spach:
Kotayk Marz, between Vokhchaberd and Mushavan
villages, 12.06.2015, P. Ghambaryan, A. Nersesyan,
I. Arevschatyan, det. A. Nersesyan, SBAF 446.
Erianthus ravennae (L.) P Beauv.. Yerevan,
Institute of Botany, Living collections of the Center
of conservation of biodiversity of Armenia. Origin:
Sjunik Marz, Meghri, along Arax river 11.11.2016,
G. Gatrchyan, det. A. Nersesyan, SBAF 892. Fes-
tuca sclerophylla Boiss.ex Bisch.: Kotayk Marz,
Garni village, near Roman bridge, 01.09.2017,
P. Gambaryan, A. Papikyan, N. Hayrapetyan, A. El-
bakyan, det. M. Hovhannisyan, SBAF 1113; Syunik
Marz, surrounding of Harjis, Hardjis-Tatev cros-
sing, 29.07.2016, P. Gambaryan, A. Elbakyan, A.
Papikyan, N. Hayrapetyan, det. A. Nersesyan, SBAF
1168. Gaudinopsis macra (Steven ex M. Bieb.)
Eig: Vayots Dzor Marz, between Areni and Khachik
villages, 16.08.2015, A. Nersesyan, 1. Arevshatyan,
det. A. Nersesyan, SBAF 492. Henrardia persica
(Boiss.) C. E. Hubb.: Ararat Marz, near Gorovan
village, 20.06.2012, A. Nersesyan, I. Arevshatyan,
P. Ghambaryan, det. 1. Gabrielyan, SBAF 38;
Hordeum glaucum Steud.: Kotayk Marz, Jrvezh,
30.06.2016, A. Papikyan, S. Galstyan, det. A. Ner-
sesyan, SBAF 880. H. hrazdanicum Gandilyan:
Tavush Marz, near Getahovit v., 15.07.2016, 1. Gab-
rielyan, det. A. Nersesyan, SBAF 706; Vayotz Dzor
Marz, near Sers v., 17.07.2016, 1. Gabrielyan,
G. Arajyan, det. A. Nersesyan, SBAF 681; Syunik
Marz, near Karchevan v., 14.06.2017, A. Nersesyan,
SBAF 747a. H. marinum Huds.: Aragatsotn Marz,
between Jrvezh and Mushavan vv., surroundings of
Saralanj v., towards Ara Mount, 20.07.2017, A. Pa-
pikyan, S. Galstyan., N. Hayrapetyan, det. A. Ner-
sesyan, SBAF 1084; Kotayk Marz, between Jrvezh
and Mushavan villages,10.07.2016, A. Nersesyan et
al., det. A. Nersesyan, SBAF 731. H. murinum L.:
Lori Marz, between Vanadzor town and Arjut
village, grassy roadside, 16.07.2016, A. Nersesyan,
A. Papikyan, det. A. Nersesyan, SBAF 791; bet-
ween Vanadzor town and Arjut v,15.07.2016, Ner-
sesyan et all, det. A. Nersesyan, SBAF 790; near
Spitak town, dry roadside, 15.07.2016, A. Nerses-
yan, A. Papikyan, det. P. Ghambaryan, det. A. Ner-
sesyan, SBAF 769; Tavush Marz, between Hag-
hartzin and Hovk, grassy slopes, 15.07.2016, P.
Ghambaryan, H. Sarkisyan, det. A. Nersesyan,

SBAF 747; between the villages Aghavnavan and
Gandzakar, grassy slopes, 01.07.2016, A. Nerses-
yan, A. Papikyan, H. Sarkisyan, P. Ghambaryan,
det. A. Nersesyan, SBAF 849; Kotayk Marz, bet-
ween Hacavan and Mushavan villages, dry grassy
slopes, 23.06.2016, A. Nersesyan, A. Papikyan,
P. Ghambaryan, A. Elbakyan, det. A. Nersesyan,
SBAF 587. H. spontaneum K. Koch: Tavush Marz
Akhtala - Bagratashen main road, turn towards
Ayrum v., 21.06.2017, A. Nersesyan, S. Galstyan,
A. Elbakyan, P. Ghambaryan, det. A. Nersesyan,
SBAF 975; Yerevan, Erebuni district, 30.06.2017,
P. Ghambaryan, det. A. Nersesyan, SBAF 1003;
gorge of the Hrazdan river, right river bank beneath
the stadium Hrazdan, 23.06.2017, A. Nersesyan,
det. A. Nersesyan, SBAF 979; between Erebuni and
Nor Norq districts, 23.06.2017, A. Nersesyan,
S. Galstyan, A. Elbakyan, P. Ghambaryan, det.
A. Nersesyan, SBAF 980; near Central cemetry,
dry slopes, 13.08.2015, A. Nersesyan, 1. Arevshat-
yan, P. Ghambaryan, H. Sargsyan, det. P. Gham-
baryan, SBAF 445a; Syunik Marz, near Karchevan
village, 14.06.2017, A. Nersesyan, S. Galstyan, A.
Elbakyan, P. Ghambaryan, det. A. Nersesyan, SBAF
976; road from Shvanidzor v. to Nrnadzor v.,
14.06.2017, A. Nersesyan, S. Galstyan, A. Elbak-
yan, P. Ghambaryan, det. A. Nersesyan, SBAF 977;
H. violaceum Boiss. & Huet: Shirak Marz, road
from Amasia town to lake Arpi, edge of Amasia
town, near the river, 19.07.2017, A. Papikyan,
S. Galstyan, N. Hayrapetyan, det. A. Nersesyan,
SBAF 1101; town Amasia - town Berdavan road,
Skm after town Amasia, 27.07.2017, A. Papikyan,
S. Galstyan., N. Hayrapetyan, det. A. Nersesyan,
SBAF 1099; between Lake Arpi and Aghvorik v.,
surroundings of Aghvorik v., 27.07.2017, A. Papik-
yan, S. Galstyan., N. Hayrapetyan, det. A. Nerses-
yan, SBAF 1102; Ashotsq, v. Karmravan — w.
Vardaghbyur, before v.Vardaghbyur., 28.07.2017,
A. Papikyan, S. Galstyan., N. Hayrapetyan, det.
A. Nersesyan, SBAF 1103; Tavush marz, Sevan
mount. pass, mountain road towards Dilijan,
14.08.2016, A. Nersesyan, [. Gabrielyan, N. Hayra-
petyan, det. A. Nersesyan, SBAF 727; mountain
road from the village Semenovka to Dilijan town,
meadows, 16.08.2016, A. Nersesyan, P. Ghambar-
yan, H. Sarkisyan, A. Elbakyan, det. A. Nersesyan,
SBAF 728; Gegharkunik Marz, Sevan mountain
pass, subalpine meadows, 16.08.2016, A. Nerses-
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yan, P. Ghambaryan, H. Sarkisyan, A. Elbakyan,
det. P. Ghambaryan, SBAF 7303 near Sevan-Dilijan
tunnel, to the right of tunnel, 28.07.2017, A. Pa-
pikyan, S. Galstyan., N. Hayrapetyan, det. A. Ner-
sesyan, SBAF 1097; Selim mountain pass, near
Qaravansaray, 02.08.2017, A. Papikyan, S. Galst-
yan., A. Elbakyan, det. A. Nersesyan, SBAF 1100;
Syunik Marz, Vorotan mountain pass, 04.08.2017,
A. Papikyan, S. Galstyan., A. Elbakyan, det.
A. Nersesyan, SBAF 1104; Surrounding of Harjis,
Hardjis-Tatev crossing, 29.07.2016, P. Ghambaryan,
A. Elbakyan, A. Papikyan, N. Hayrapetyan, det.
A. Nersesyan, SBAF 726; surroundings of Lake
“Sev”, 05.08.2018, 1. Gabrielian, det. A. Nersesyan,
SBAF 1337. Koeleria macrantha (Ledeb.) Schult.:
Ararat Marz, inner gorge of Erakh mount, left
roadside of Vedi — Qaghdzrashen road, 03.10.2016,
A. Nersesyan et all, det. A. Nersesyan, SBAF 881.
Melica schischkinii lljinsk.: Vayots Dzor Marz,
near Vayk town, steppe-meadows, 12.06.2017,
Y. Navasardyan, E. Shcherbakova, Sh. Ohanyan,
det. A. Nersesyan, SBAF 949. M. taurica K. Koch:
Lori marz, near Vanadzor town, Pushkin mout.
Pass., I. 12.09.2016, 1. Gabrielyan, G. Arajyan, det.
A. Nersesyan, SBAF 833; Syunik Marz, between
Geghanush v. and Kapan town, 01.08.2017, 1. Gab-
rielyan, SBAF 1055; M. transsilvanica Schur:
Kotayk Marz, Jrvezh, along the road to Garni and
Masis, 21.06.2017, P. Ghambaryan, det. A. Nerses-
yan, det. A. Nersesyan, SBAF 950; Yerevan,
Tzitzernakaberd, 14.06.2017, P. Ghambaryan, det.
A. Nersesyan, SBAF 951; Vayots Dzor Marz,
surroundings  Vayk  town, 12.06.2017, Y.
Navasardyan, E. Scherbakova, Sh. Ohanyan, det. A.
Nersesyan, SBAF 955;. Pennisetum orientale
Rich.: Vayots Dzor Marz, Noravanq gorge, near
Noravanq monastery, 15.07.2017, A. Papikyan, S.
Galstyan, N. Hayrapetyan A. Nersesyan, det. A.
Nersesyan, SBAF 1040; near Zaritap village, dry
slopes, shibliak, 27.09.2016, A. Nersesyan, H.
Sarkisyan, A. Elbakyan, det. A. Nersesyan, SBAF
7755 environmets of the Areni v., near waterfall on
the road towards the v. Khachik, dry stony slopes,
28.07.2016, P. Ghambaryan, A. Elbakyan, A.
Papikyan, H. Sarkisyan, det. A. Nersesyan, SBAF
650; Syuniqg Marz, Kapan-Meghri, 3km after
Gimarants site, 01.07.2017,
A. Nersesyan, S. Galstyan, A. Elbakyan, P. Gham-
baryan, det. A. Nersesyan, SBAF 969; near Agarak

town, 02.07.2017, A. Nersesyan, S. Galstyan,
A. Elbakyan, P. Ghambaryan, det. A. Nersesyan,
SBAF 1012; near Syunik v., 03.08.2017, A. Papik-
yan, S. Galstyan., A. Elbakyan, det. A. Nersesyan,
SBAF 1054;. Phleum bertolinii DC.: Shirak Marz
between Musaelyan village and Qarakhach
mountain pass, 27.09.2014, A. Nersesyan, [. Arev-
shatyan, S. Mnacakanyan, det. A. Nersesyan, SBAF
364. Polypogon maritimus Willd.: Ararat Marz, to
the South of Vokhchaberd village, near water,
19.07.2013, A. Nersesyan, 1. Gabrielyan, 1. Arev-
shatyan, det. A. Nersesyan, SBAF 216. Polypogon
monspeliensis (L.) Desf.: Yerevan, between Ere-
buni and Nubarashen districts of Yerevan city,
11.07.2017, P. Ghambaryan, A. Nersesyan, A. Pa-
pikyan, det. A. Nersesyan, SBAF 1119. Rostaria
cristata (L.) Tsvelev: Syunik Marz, near Agarak
town, 29.06.2018, A. Nersesyan et al., det. A. Ner-
sesyan, SBAF 1309. Secale montanum Guss.:
Kotayk marz, near Charencavan town, Tea house,
15.08.2016, A. Nersesyan, 1. Gabrielyan, N. Hayra-
petyan, det. A. Nersesyan, SBAF 868. S. vavilovii
Grossh.: Aragatsotn Marz, between Orgov and
Antarut villages, grassy slopes, 21.09.2016, A. Ner-
sesyan, A. Papikyan, P. Ghambaryan, det. A. Ner-
sesyan, SBAF 798; Araler, Qasach r. canion,
25.09.2016, 1. Gabrielyan, G. Arajyan, det. A. Ner-
sesyan, SBAF 836; surroundings of Mughni v., near
road, 20.07.2017, A. Papikyan, S. Galstyan, N. Hay-
rapetyan, det. A. Nersesyan, SBAF 1072; Shirak
Marz, M-t Arteni, dry mountain slopes, 06.10.2016,
A. Nersesyan, A. Elbakyan, P. Ghambaryan, H. Sar-
kisyan, det. A. Nersesyan, SBAF 812; Ararat Marz
between Urcalanj and Lanjar villages, steppe-
meadows, 28.07.2016, P. Ghambaryan, A. Elbak-
yan, A. Papikyan, H. Sarkisyan, det. A. Nersesyan,
SBAF 846a; Urcalanj - Lanjar vv., 27.07.2016,
P. Ghambaryan, A. Elbakyan, A. Papikyan, N. Hay-
rapetyan, det. A. Nersesyan, SBAF 846; surroundigs
of v. Shaghap, 26.06.2017, A. Nersesyan, S. Gals-
tyan, A. Elbakyan, P. Ghambaryan, det. A. Nerses-
yan, SBAF 1062; Kotayk Marz, Bank of the
Hrazdan river, 22.06.2017, P. Ghambaryan, A. Ner-
sesyan, A. Elbakyan, det. I. Arevshatyan, SBAF
955; near Hacavan v., 04.07.2017, A. Nersesyan,
S. Galstyan, A. Elbakyan, P. Ghambaryan, det.
A. Nersesyan, SBAF 1071; road from v. Hacavan to
Artashat town, 05.07.2017, A. Nersesyan,
S. Galstyan, A. Elbakyan, P. Ghambaryan, det.
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A. Nersesyan, SBAF 1074; near Jrvezh, grassy
slopes, 12.07.2016, P. Ghambaryan, A. Papikyan,
A. Nersesyan, det. A. Nersesyan, SBAF 641;
surroundings of Garni temple, dry grassy slopes,
29.08.2016, A. Papikyan, P. Ghambaryan, A. Elbak-
yan, det. A. Nersesyan, SBAF 807; Garni, on road
from temple to canyon, 17.07.2018, P. Ghambaryan,
det. A. Nersesyan, SBAF 1276; Vayots Dzor Marz,
near Reservoir of Herher village, dry grassy slopes,
29.09.2016, A. Nersesyan, H. Sarkisyan,
A. Elbakyan, det. A. Nersesyan, SBAF 777; Vayq-
Goris road, after v. Zaritap, right riverside,
29.06.2017, A. Papikyan, S. Galstyan, det. A. Ner-
sesyan, SBAF 1050. Setaria viridis (L.) P. Beauv.:
Vayots Dzor, near Noravank monastery, bank of
Gnishik riv., 09.11.2014, 1. Gabrielyan, 1. Arevs-
hatyan, det. A. Nersesyan, SBAF 254. Sorghum
halepense (L.) Pers.: Aragatsotn Marz, near Kosh
village, in vineyard, 05.10.2016, A. Nersesyan,
A. Elbakyan, P. Ghambaryan, H. Sarkisyan, det.
A. Nersesyan, SBAF 808; Ararat Marz, near
Aigezard village, Karmir Sar Mount, 20.07.2016,
det. A. Nersesyan, SBAF 620; near Aigezard villa-
ge, grassy roadside, 22.07.2016, A. Nersesyan, A.
Papikyan, SBAF 621; surroundings of Surenavan
village, grassy slopes, 27.09.2016, A. Nersesyan,
H. Sarkisyan, A. Elbakyan, det. A. Nersesyan,
SBAF 823; Armavir Marz, near the village Mias-
nikyan, in crops, 11.10.2016, A. Nersesyan,
A. Elbakyan, P. Ghambaryan, H. Sarkisyan, det.
A. Nersesyan, SBAF 824; Vayots Dzor Marz, between
Vayk town and Malishka v., grassy slopes, 18.07.2016,
P. Ghambaryan, A. Papikyan, A. Nersesyan,
H. Sarkisyan, det. A. Nersesyan, SBAF 670; Syunik
Marz, near Agarak town, 05.07.2016, 1. Gabrielyan,
det. I. Arevshatyan, SBAF 660. Stipa capillata L.:
Ararat Marz, inner gorge of Erakh mount, left
roadside of Vedi — Qaghdzrashen road, 03.10.2016,
det. A. Nersesyan, SBAF 891; Taeniatherum cri-
nitum (Schreb.) Nevski: Armavir Marz, Hushakert
village, near Sardarapat monument, 14.06.2011, A.
Nersesyan, 1. Arevshatyan, det. A. Nersesyan, SBAF
32/60. Trachynia distachia (L.) Link: Syunik Marz,
road to Nrnadzor vilage, 30.06.2018, A. Nersesyan,
det. A. Nersesyan, SBAF 1267. Triticum arara-
ticum Jakubz.: Kotayk Marz, near Mushavan
village, 02.07.2012, A. Nersesyan, I. Arevshatyan,
det. A. Nersesyan, SBAF 55; between Mushavan
and Voghchaberd v.v., dry loamy slope, 28.06.2016,

P. Ghambaryan, A. Elbakyan, A. Papikyan, A. Ner-
sesyan, det. A. Nersesyan, SBAF 596; between
Jrvezh and Mushavan v., 12.07.2016, P. Ghambar-
yan, det. A. Nersesyan, SBAF 671; Vayots Dzor
Marz, Chiva and Rind vv., 18.07.2016, 1. Gabriel-
yan, SBAF 682. T. boeoticum Boiss.: Kotayk Marz,
between Vokhchaberd and Vardashen villages,
17.07.2015, A. Nersesyan, P. Ghambaryan, 1. Gab-
rielyan, I. Arevshatyan, det. A. Nersesyan, SBAF
474. T. urartu Tumanian ex Gandilyan: Kotayk
marz, near Mushavan v., 10.07.2016, P. Gham-
baryan, A. Nersesyan, Sh. Ohanyan, det. A. Ner-
sesyan, SBAF 616; between Jrvezh and Mushavan
v., 12.07.2016, P. Ghambaryan, det. A. Nersesyan,
SBAF 630; near Mushavan v., dry loamy slopes,
09.07.2016, A. Papikyan, A. Nersesyan, P. Gham-
baryan, A. Elbakyan; det. A. Nersesyan, SBAF
616a. Zingeria biebersteiniana (Claus) P. A. Smirn.:
Gegharkunik ~ Marz, Sevan mountain pass,
15.08.2016, A. Nersesyan, 1. Gabrielyan, N. Hay-
rapetyan, det. A. Nersesyan, SBAF 734.

Pe3yabTarhl U 00cy:xeHue.

Pesynbrathl omnpeiencHus KU3HECTIOCOOHOCTH,
BCXOKECTH W TIEpHOJIa MPOpacTaHus ceMsH 35 of-
HOJIETHUX W 15 MHOTOJIETHUX BUJIOB ceM. Poaceae
npuBefeHsl B Tabmure 1. Brlcokue mokazarenu
(80-100%) oTMedeHBI TIO BCXOXKECTH CEMSH y 38
BuJI0B (76%) 1 10 xu3HECTIOCOOHOCTH Y 39 BUIOB
(78%). OTm e BUIBI XapaKTEpPU30BaJIHCh KOPOT-
KM TIEPHOIOM TTPOPACTAHHS.

OdYeHb HHM3KMMH IIOKA3aTeNIsIMU BCXOXKECTH U
JKU3HECTIOCOOHOCTH OTJIUYMIIMCH JIBa BUJA, MPEJI-
CTaBJICHHBIC 10 OmHOW momymsmun. Y Setaria
viridis Ha 283-i JeHb NpOopalMBaHUs IPOPOCIIO
TONBKO 6,5% cemsiH. BO3MOXKHO, 3TO CBSI3aHO C TEM,
YTO y JTAHHOTO BHUA TEPHOA MOKOSI CEMSH COCTaB-
nser 12 mecsimeB (Bepemarun, 2002). A 3amopa-
JKUBAHUE CEMSIH TOPMO3UT MPOIECChl €CTECTBEHHO-
ro nepuofa moxos. [IpopamuBanie ceMsH TOTO e
cOopa, XpaHUBIIMXCS B JIAOOPATOPHBIX YCIOBUSIX
(mpu koMHaTHOI Temmeparype), mokazaio 47,8%
BCXOXKECTH B TeueHue 8 - 14 mgHeir u 82,6% xus3-
HecrocoOHbIX ceMmsH. Hwuskas Bcxoxects (30%)
cemsiH Setaria viridis depe3 roJi XpaHeHHs B J1a0oO-
paTOpPHBIX YCIOBHUAX OTMeUYeHa U B paboTe ABaksH,
Acnansn (1957). [lokazarens Bcxoxkectu Aeluropus
littoralis cocrarnser Bcero 1,5% npu 80,6% xus-
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HECTIOCOOHOCTH, XOTS UMEIOTCS JJAHHBIE O BBHICOKOM
nabopatopHoii Bcxoxectn (95%) cemsiH 3TOTO BHIA
(bapcersn u ap., 1984).

OTMeueHBl MEXKITOMYJSIIMOHBIC Pa3IMUUsl 110
r3ydaeMbIM TIpu3HakaMm y 11 BHIIOB, mpencTaBieH-
HBIX B KOJUICKIIMU OOpasllaMu M3 HECKOJBKHX II0-
IYJISILAN.

Aegilops cylindrica. 13 10 o0pa3moB Toipko 3
(SBAF 458; 469; 1049) umenu KOpoTKHi IIEpHO TIPO-
pactanus (3-6 qHElt), TorAa Kak y 7 OCTaIbHBIX 00pa3-
II0B TIEPHOT ITPOPACTAHMS TIPOIUTIIICS OT 5 110 23 JHEH.

Aegilops taushii. 13 11 o0pasuoB 6 mnokasa-
mu 3-9 nHEeBHBIM mepuoj mpopactaHus u 5 — 7-23
JTHEBHBIH.

Aegilops triuncialis. 13 8 o0Opa3uoB 7 xapak-
TEPU30BAJINCh KOPOTKUM MEPUOAOM TPOpaCTaAHUS
(1-7 nmueit) u Tompko y ogHoro (SBAF 588) on co-
craBui 5-12 nueii. [locnennuii o6pasern OTIUIHICS
TaKKe HU3KOH BCXOXKECTHIO M KH3HECTIOCOOHOCTHIO
cemsH (60%).

Avena fatua. Ilpu cpennem moxaszarene 55 %
BCE 3 TONYJSIMM CHJIBHO Pa3IHYyaUCh O BCXO-
KecTH W xu3HecrocobHoctu: 26% (SBAF 107),
51,9% (SBAF 476) u 87% (SBAF 457).

Avena persica. I3 6 00pa3iioB 2 UMeId OYCHb
HU3KHE TIoKazatenu Bexoxectr: 6,3% (SBAF 1220) u
16,6% (SBAF 1075), a m1Th OCTaNBHBIX - 58 — 95,4%.

Secale vavilovii.
npenctaBieHubii Bua. Y 10 w3 15 obpasmos (12
TIOMYJISAIUI) TIOKa3aTeId BCXOXKECTH W KHU3IHECIIO-
coOHOCTH HaxoawiInch B mpeaenax 92-100%, y ox-
HOTO — 86%, y Tpex — 56-76% u y omuoro — 38%
(SBAF 846).

Triticum araraticum. Bee 4 obpasiua 3Toro Buaa
(SBAF 55; 596; 671; 682) nmenn KOpOTKUH TIEPHO.
npopactanus (2-9 nHeit), HO 3HAYUTENBHO Pa3Inya-
JUCH IO BecxoxkecTu ceMsH (88,8; 94; 66; 58 % co-
OTBETCTBEHHO) U KHU3HECTIOCOOHOCTH (88,8; 98; 66;
58 % cootBercTBeHHO). IIpu 3TOM, CemeHa nepBbIX
Tpex 00pasloB COOpaHBI U3 Pa3HBIX Y4YacTKOB IIO-
nynsaua B EpeBanckoM (ropuctHdeckoM paiioHe
(okpectHOCcTH [[XpBexa u c. MylieBaH), a mocie/-
HUH — u3 monynsuu B [lapenerucckoM GpruopucTu-
YECKOM pailoHe ApMEHUHU.

Festuca sclerophylla. 2 obpa3ua pasinyaiuch

[omynsiumonHo Haumbonee

0 Tepuoay npopactanus cemsiH: 6-13 mueit (SBAF
1113) u 6 -103 nus (SBAF 1168).

Melica transsilvanica. VI3 Tpex o0pa3ioB ofuH
(SBAF 951) otnuumiics oqMHAKOBO HU3KUMHU TTOKa-

3aTENISIMU BCXOKECTH U JKH3HECIIOCOOHOCTH — 64%,
TOTAA KaK y ABYX IPYTHX 00pa3lloB OHH IPEBBIIIA-
mu 90%.

Pennisetum orientale. Jlpnana3oH mokasarejiei
0 BCXOXKECTH CEMSH CPEau IIeCTH o0pasIoB Co-
ctaBun 56 — 95%, a no xu3HecnocooHocTH — 60 —
100%.

Sorghum halepense. IlokazaTtenu BCXOXeCTH 7
00pa3roB U3 6 MOMyNSAIUNA KOJIeOaINCh B MIpeesax
48,7-85,7%, a xwuzuecnocodbnoct — 51,3-85,7%.
Ha HaganmbHBIX dTamax TECTHPOBAHUSA y UYETHIPEX
obpasnoB (SBAF 823; 824; 670; 660) Ha 10-i neHb
MocJe MoceBa MpopoCio Mo OJHOMY ceMeHH. B 11e-
JIOM K€ Yy BCEX 00pasmoB IMPOIECCH MPOPACTAHMS
He HaOJIIomaIuch BIUIOTH 10 175-230 mHel, mociie
4yero ObLIa MPOBE/ICHA CKapU(UKAIUs CEMsIH, U Ce-
MEHa TIpopocin B TedeHue 9 — 79 mueit. 3BecTtHO,
YTO CEMEHA ITOTO BHJIA XapaKTEPU3YHOTCS MPOIOII-
JKUTENBHBIM TiepuogoM mokosi (Hukomaesa u mp.,
1985).

[IpoBeneHO cpaBHEHHE pPE3YIBTATOB BCXOXKE-
CTH U JKU3HECIIOCOOHOCTH CEMSH MEKIY BUJIAMU C
pasHoil xku3HeHHo# hopmotii (Tabmuma 1). B uccie-
JyeMOM HaMH Marepualie TOIbKO poasl Hordeum
u Secale mpencTaBiICHBl Kak OJHOJICTHUMH, TaK
U MHOTOJIETHHMHU BumamMu. Bce 5 omgHonetHux u 1
MHOTOJICTHUH BUA poja Hordeum wMenu oxuHAKO-
BO BBICOKHE IOKA3aTeIM 10 BCXOKECTH M JKU3HE-
criocoOHOCTH ceMsH. B pome Secale omHONeTHHIA
Bup S. vavilovii npeacraenen 15 obpasuamu u3 12
nonymauuii. [Ipu cpennem mnokazarene M3yd4aeMbIX
npu3HaKoB 86.4% y 10 06pa31i0B BCXOKECTh M JKU3-
HecrmocoOHOCTh coctaBisiia 92-100%. Y mHoromet-
Hero Buaa S. montanum, MPEACTABICHHOTO TOJIBKO
OITHUM 00pa3IoM, BCXOXKECTh M JKH3HECITOCOOHOCTh
cocTaBisun 75% . CpaBHUTENBHBIN aHAJIN3 U3y4YeH-
HOTO Marepuai MokKaszaja, YTo, B CPEIAHEM, CEMEHa
OIHOJIETHUX BHUIOB MMEIOT 0Ojiee BHICOKYIO BCXO-
JKECTh M KU3HECIIOCOOHOCTh, YeM CEMEHa MHOIO-
netux. Tak, ypoBHio 90-100% u3 35 omHomeTHUX
BHIOB cOOTBeTCTBOBAIH 24 (68,6%) 10 BCXOXKECTH
cemsiH u 26 (74,3%) — 1o )KHU3HECTIOCOOHOCTH, TOT-
Jla KaK 13 15 MHOTOJISTHHX BHJIOB 3TOMY YPOBHIO
cootBetcTBOBaNH 4 (26,7%) 1 5 (33,3%) BUIOB co-
OTBeTCTBEHHO. [loX0KHe NaHHBIE YKa3bIBAIOTCS U B
padore A. A. Asaksn, T. K. Acnansia (1957), roe
TIPUBEACHBI PE3YIBTAThl M3YUCHHUS BCXOXKECTH Ce-
MsH 13 nukopacTymiux BHIOB 371akoB. Yepe3 ropg
XpaHEHUs Y 5 OJHOJETHHUX BHUJIOB ATOT MOKA3aTelb



Takhtajania, 2020, 6

109

coctaBist 89 - 99%, a y omnoro — 30%. Cpenu 7
MHOTOJIETHHX 3 BUJa mmokazainu 91-99% BcxoxkecTH,
a 'y 4 BUJOB BCXOXKECTh CEMSH ObLIa Ha ypOBHE 2,
10, 55 u 75%.

Takum 00pa3om, aHamU3 Pe3yNbTaTOB OIpee-
JICHHSI )KU3HECIIOCOOHOCTH CEMSIH Yepe3 rojl XpaHe-
HUS B ycloBUsAX HU3KUX Temreparyp (-20° C) noka-
3ai, uro u3 50 BUmOB ceM. Poaceae 38 TpOsSBUIN
BbICOKYIO (80-100%) BCXOXKECTh M JKH3HECIIOCO0-
HOCTb.

VYuuThiBasi HHU3KHE
(6.5%) u xwuzHecriocoOHOcTH (38.7%) cemsH y
Setaria viridis n Bcxoxkectu (1.5%) — y Aeluropus
littoralis, a Tarxke WX TPEICTABICHHOCTh CIUHUY-
HBIMH O0pasiiaMu, HEOOXOAMMO IPOBECTH JOTIOJI-
HUTEIIbHBIC COOPBI CEMsH 3THX BHJOB KaK C yKa-
3aHHBIX MTyHKTOB, TaK M U3 IPYTUX TOMYISAIANA dTHX
BUJIOB.

IoKa3arcii  BCXOKCCTHU

IToutn Bce BUABI MMeNH KOPOTKHM (2-6, 4-23
IHEeH) Tepuoj TpopacTaHusA. JMTEenBHBIN TIe-
pUOA TIpopacTaHHs CEeMsIH BHUIOB Setaria viridis,
Aeluropus pungens w Sorghum halepense 00ycioB-
JIEH HAJIMYUEM Y HUX NEPHOAA MOKOs, KOTOPBIM He-
00xouMo Oy/ieT YYUTHIBaTh B JAAbHEHIINX UCCIIe-
JIOBAHUSX.

Pabora wactuyHO mpoBeneHa Tpu (HUHAHCO-
Boit mopnepkke Millennium Seed Bank Partnership
(Royal Botanic Gardens, Kew, Benmukoopuranmus) .
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BexoxecTh, KHU3HECIIOCOOHOCTDH M IIEPHO IPOPACTAHMUS CEMSIH
OJHOJIETHMX U MHOT0JIETHUX BHAOB ceM. Poaceae
(Indps! B ckoOKax — KpaltHHE TIOKA3aTeIH PU3HAKOB)

Tabmuua 1.

o ! =
28 ; §§ 22
O/IHOJIETHHE BH/IBI =8 g S & é[ =
<13 5 52 55
= = =g
Aegilops biuncialis Vis. 2 96.4 (92-100) 96.4 (92-100) 3-6
Aegilops columnaris Zhuk. 5 99.6 (98-100) 100 2-6
Aegilops cylindrica Host 10 93.6 (68.4-100) 93.6 (68.4-100) 3-23
Aegilops. tauschii Coss. 11 95.6 (88-100) 96.6 (88-100) 3-23
Aegilops triaristata Willd. 3 100 100 3
Aegilops triuncialis L. 9 93.6 (60-100) 94.3 (60-100) 2-12
Aristida heymannii Regel 1 77.1 77.1 9-70
Avena barbata Pott. ex Link 2 94 (88-100) 98 (96-100) 4-9
Avena eriantha Durieu 1 80.6 80.6 6-23
Avena fatua L. 3 55 (26-87) 55 (26-87) 5-13
Avena persica Steud. 6 51.5(6.3-92) 52.2 (6.3-96) 4-13
Avena trichophylla K. Koch 1 95.3 95.3 6-13
Bromus briziformis Fisch.& C. A. Mey. 1 100 100 5
Bromus danthoniae Trin. 1 98.2 98.2 3-5
Bromus squarrosus L. 1 100 100 16
Cynosurus echinatus L. 1 100 100 4-10
Eremopyrum orientale (L.) Jaub. & Spach 1 89.2 100 5-8
Gaudinopsis macra (Steven ex M. Bieb.) Eig 1 93.3 93.3 5-19
Henrardia persica (Boiss.) C. E. Hubb. 1 29 29 10-46
Hordeum glaucum Steud. 1 95.8 97.9 4
Hordeum hrazdanicum Gandilyan 3 95.3 (89.8-100) 95.3 (89.8-100) 2-21
Hordeum marinum Huds. 2 99 (98-100) 100 34
Hordeum murinum L. 6 94 (86-100) 94.6 (86-100) 2-9
Hordeum spontaneum K. Koch 7 98.6 (94-100) 100 3-18
Polypogon maritimus Willd. 1 90 90 4-11
Polypogon monspeliensis (L.) Desf. 1 100 100 7-14
Rostaria cristata (L.) Tsvelev 1 100 100 5
Secale vavilovii Grossh. 15 86.4(38-100) 86.4(38-100) 3-9




Takhtajania, 2020, 6

111

Setaria viridis (L.) P. Beauv. 1 6.5 38.7 283
Taeniatherum crinitum (Schreb.) Nevski 1 81.1 84.2 2-9
Trachynia distachya (L.) Link 1 100 100 5
Triticum araraticum Jakubz. 4 76.7 (58-94) 77.7 (58-98) 2-9
Triticum boeoticum Boiss. 1 90 90 2
Triticum urartu Tumanian ex Gandilyan 3 93.8 (91.8-95.7) | 95.2(91.9-97.9) 4-9
Zingeria biebersteiniana (Claus) P. A. Smirn. 1 88 98 4-8
MHOTOJIETHHE BH/IbI
Aeluropus pungens (M. Bieb.) K. Koch 1 43 44 181
Aeluropus littoralis (Gouan) Parl. 1 1.5 80.6 16
Agropyron imbricatum (M. Bieb.) Roem. & Schult. 2 86 (75-97) 86 (75-97) 5-15
Erianthus ravennae (L.) P. Beauv. 1 88.6 97.7 7-20
Festuca sclerophylla Boiss. ex Bisch. 2 74.6 (70.2-79.2) | 76.8 (70.2-83.3) | 6-13.6-103
Hordeum violaceum Boiss. & Huet 12 95 (82.6-100) 97 (98.6-100) 4-12
Koeleria macrantha (Ledeb.) Schult. 1 58.7 58.7 4-8
Melica schischkinii 1ljinsk. 1 93.6 97.9 7-14
Melica taurica K. Koch 2 99 (98-100) 100 6-7
Melica transsilvanica Schur 3 83.3 (64-94) 86 (64-98) 7-14
Pennisetum orientale Rich. ex Pers. 6 80.8 (56-95) 83.6 (60-100) 4-9
Phleum bertolinii DC. 1 100 100 16
Secale montanum Guss. 1 75 75 4
Sorghum halepense (L.) Pers. 7 71.2 (48.7-85.7) | 74.9 (51.3-85.7) 9-79
Stipa capillata L. 1 86 90 10-38




112

Takhtajania, 2020, 6

XPOHHUKA

I. M. ®AHBYIII

O xuure C. A. JIUTBUHCKOH
«Takconomuueckasi u Omoreorpaduyeckas
XapakTepucTHKA (JIopbI 3anaHOTO
IIpenxaBka3bsa u 3anagnoro Kaska3za:
Phylum MAGNOLIOPHYTA:
Classis LILIOPSIDA»

B xonme 2019 roma BhIlILIa B CBET 3aMeYaTelb-
Has kHUTa CBETIaHBl AHATONHEBHBI JIMTBUHCKOM
«TakcoHommueckass u Ouoreorpapuieckas Xxapakx-
Tepuctuka uopsl 3anagnoro [Ipeaxaskasbs u 3a-
magaoro Kapkasza: Phylum MAGNOLIOPHYTA:
Classis LILIOPSIDA» (M., 2019. — 560 c. ISBN
978-5-9902558-5-2). D10 mepBas 4YacTb BTOPOIO
TOMa (BTOpas 4acTh MMOCBAIICHA CeMEICTBY Poaceae)
Y BKITIOYAET B €051 CBECHNUS O BBICIIHNX IIBETKOBBIX
pacrenusix (Classis LILIOPSIDA), 3apeructpupo-
BaHHBIX Ha TeppuTopuu 3amamHoro IIpenkaBkasbps,
3anaanoro Kakaza, CeBepo-3anagHoro 3akaBKasbs
U CEeBEepO-3amaHON 4YacTH 3amagHoro 3aKaBKasbsl.
B Tome nmpuBoasiTcs 6uoreorpaduueckue CBeIeHUs
440 TaKCOHOB COCYAMCTBIX PACTECHUI, OTHOCSILIUXCS
K 36 cemeiictBam, 105 pomgam, 419 Bunam, 17 nox-
BHJAM U 7-MHU THOPUAHBIM (OpMaM pEerHOHATBHOMN
PUPOIHON (WIOPBI U aJIBEHTUBHBIM BuIaM. Jlis
KKJIOTO BUAA HPUBOASITCS AUATHOCTUYECKUEC MPU-
3HAKH, JKOJIOTO-OMOJIOTHYECKas XapaKTepPHCTHKA,
reorpa)u4ecKkoe pacrpocTpaHeHne B mupe, Poc-
cun, KpacHomapckoMm kpae (1o (uiopuCTHYECKUM
pationam A.Jl.Taxramksaa u FO.JI. Menwurxkoro,
1991). Kuaura wmmocTpupoBaHa H300pakeHUSIMU
pacTeHuil OpUrHHAIIBHBIMU U BOCIIPOU3BEIEHHBIMU
10 Pa3IUYHBIM ITyOJIHKausIM, 252 KapTaMu peru-
OHAJIBHBIX apeasioB BUIOB, 300 LBETHBIMU HILIIO-
CTpaIsIMu.

Jloktop Ownomorm4eckux Hayk, mpodeccop
C.A.JIuTBUHCKasl Naxe CPedu BEIMKOJIENHON Iie-
skl YYCHBIX OOTaHUKOB M Treorpad)oB BTOPOU IIO-
snoBuHBI XX 1 Hayana XXI Beka BBIIEIISIETCS CBOEH
XapU3MaTHYHOCTHIO0, OTPOMHON SHEPTHel U TPYI0-
CIOCOOHOCTBIO, 4, 0COOEHHO, IITUPOTON HHTEPECOB.
B ol6macTth ee HaydHBIX WHTEPECOB BXOIAT (hiopu-
cTuKa (BKItodas (oporpaduio), reo00TaHUKa, OX-

paHa reHo- u eHo(OH1a, 3aTI0BEIHOE JIeII0, CTere-
BEJICHHE, DKOJIOTHS PACTEHHIA, ICTOPUIECKas 3THO-
koJnorusi. IMEHHO 103TOMY HET HMYETO YIUBUTEIIb-
HOTO, YTO JIaK€ TAKOW, OOBIYHO JIOBOJBHO CKYYHBIH
pasznen HaydHOW MOHOTpadrH, KaK «IIPEINCIOBUEY,
B €€ KHUTE YUTAETCSI C OTPOMHBIM HHTEPECOM. 371ECh
MpHUBeJeHa KpaTkas, HO HCYepIBbIBaIOIIas XapaKkre-
pUcCTHKa palioHa HCCIIEIOBAHUM, MPOBEIEHO CpPaB-
HeHUE (IOPUCTHUECKOTO 0OOrarcTBa OTHAEIBHBIX
peruonoB Poccuiickoro KaBkasa, Takke KpaTko mo-
BECTBYETCSI 00 UCTOPHUH M3ydeHHs (HIOPHI peTHOHA.
Crnenyromuii, Takke 4YpEe3BbIYANHO HMHTEPECHBII
BBOJIHBIM pa3jiesl MOHOTpaduu MOCBSIIEH O0COOCH-
HOCTSIM PaCcTUTENFHOTO TIOKPOBA PErHOHA UCCIE0-
BaHUU W mpoOlieMaM ero coxpaHeHus (O4YeHb MOj-
pOOHO ommcaHa PacTUTEIBHOCTh pailoHa, MpUBe/e-
HBl BapHaHTHI ee TpaHCPOpMaluu B TEUCHHE Bpe-
MEHHU W TIOf] BO3ACHCTBUEM Pa3IHYHBIX (PAKTOPOB,
yKa3aHbl MHBa3UBHBIE BUJIbI, MEHSIOIINE XapaKTep
AKOCUCTEM). DTOT paslei WIIIOCTPUPOBAH OPUTH-
HasbHBIMU (hoTorpadusmu (64 ¢$oTo) BakHEHIINX
JIaHAMAaPTOB PErHOHA.

[lanee ciemyer OCHOBHas 4acTh MOHOTpadwHH,
noceaueHHas 440 TakcoHaM LIBETKOBBIX PACTCHUIM.
XapakTepuCTHKa BHUJOB BKJIIOYAET: JIATUHCKOE Ha-
3BaHHME TaKCOHA C YKa3aHWEM aBTOpa, Tofa, MepBO-
WCTOYHUKA IIUTUPOBAHUS, CHHOHUMBI, TIO KOTOPBI-
MU BUJ 3HAYUTCS B KPYIMHEHIINX W PETHOHAIBHBIX
(hITOpPHUCTHYECKNX CBOJKAX, YTO TMO3BOJSET JIydIle
OPUEHTHPOBATHCH B PACIPOCTPAHESHUH BHJIOB, PyC-
CKOE Ha3zBaHHE, TeorpapuuecKoe pacrnpoCcTpaHeHHEe
TaKCOHA COTJIACHO ATHUKETKAM TepOapHBIX 00pa3IioB
C YKa3aHHEM MPHUYPOUEHHOCTU K (DIopHCcTHYECKO-
My paiionupoBanuto KaBkasa, paspaboranuoro lO.
JI. Menunkum. IIpu 3TOM yKa3sIBaeTcs MECTO cOO-
pa, nara cOopa, HaunHas ¢ cepeaunbl XIX B., UM
KOJUIEKTOpA, MECTO XPaHEHHs COINIaCHO Ha3BaHHUIO
rep6apus no «Index Herbariorumy. Ilpu ykazanmu
MeCTa TPOM3PACTAHUS BHUJA MPUOPUTET OTIACTCS
MEPBBIM CBEICHUSIM COTJIACHO TrepOapHBIM JTaHHBIM
WM aBTOPCKUM Haxoakam. [Ipu aTom aBTOp HE TIpe-
TEHAYEeT Ha TIOJTHOTY YKa3aHHs BCEX BHUIOBBIX COO-
POB, HO IIPHUBEICHHBIE CBEICHNUS JAIOT BO3MOKHOCTh
YCTaHOBUTH PETHOHAJBHBIE apeasibl MPUBEACHHBIX
TakcOHOB. [Ipy HaTMYNU MHOTOYMCIICHHBIX Pa3HOY-
TEHUH B Ha3BaHUSX HACEJIEHHBIX ITyHKTOB, XPeOTOB,
TOPHBIX BEpIINH, PEK, YPOUMWII, MPUOPUTET OTAa-
BaJICsl COBPEMEHHOH reorpadu4eckoil TOMOHUMUKE.
[IpuBoauTcst 00U apean BuAa U reorpagpuyecKuii
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QJIEMEHT, CBE/ICHUSI 00 SHIEMHU3ME, JKU3HEHHas (op-
Ma 1o 1.I".CepebpsxoBy (MOHOKapIHIecKas TpaBa —
CTEPKHEKOPHEBOM MOHOKAPIIHK, MOJUKAPITNICCKUE
TPaBbI: CTEPKHEKOPHEBEIE, KOPOTKOKOPHEBHIIHBIE,
JUTHHHOKOPHEBHUIITHBIE, PHIXJIOAEPHOBUHHBIE, TIIIOT-
HOJICPHOBUHHBIE, KOPHEOTIIPHICKOBBIE, KOPHEKITYO-
HEBBIE, CTEOJEeKIyOHEBbIC, JTYKOBHYHBIC; KycCTap-
HUYKH, TONyKYCTAaPHUYKH, KYCTApPHHUKH, IOIYKY-
CTapHUKH, JIepeBbs). 13 SKOJIOrHUeCcKUX MPU3HAKOB
yKa3aHbl: KiimMaromopda, reauomopda, rurpoMop-
¢ba, Tepmomopda, 3xoreHOMOpdha, PUTOICHOTHIEC-
CKasi PUYPOYCHHOCTH B TIpEieiaX PeruoHa, PEITUKT,
MOSICHOCTh, CBEIEHHS MO CO30JIOTHH, TIOJIE3HBIC
CBOMCTBa, XPOMOCOMHBIE YHCIIA, JJISI WHBA3UBHBIX
BUJIOB — TIEpBUYHBIA apean. s kimumaromopdsr
YKa3bIBAIOTCS CIICAYIOIINE IPYIIIBL: (haHepopuT, Xa-
MeuT, TeMUKPUITODUT, KPUIITOPHT, TEODHUT, TEII0-
¢ur, repout, THAPOPUT; I TETMOMOPPBIL: T'eIN0-
¢but, rennocuuoduT, CIUOTeTHOPUT, CIIUO(PUT; JUIs
TUTPOMOP(DEI: KCEPOPHT, ME30KCEPODHUT, KCEPOME30-
¢ut, me30¢uT, rurpouUT, FTUrPOME30PHUT, TUAPOPHUT.
B pabote paccMarpuBaeTcsi OTHECEHHE BHOB K KO-
1eHoMop(daM: CHITBBAHT (TIPHYPOICHHOCTH K JIECHBIM
LIEHO3aM), TpaTaHT (JIyroBbIM), NeTpOdaHT (CKallb-
HBIM DKOTOIaM ), MaJTIOIAHT (IepeyBIIaKHEHHBIM, 00-
JIOTUCTBIM MECTaM), IIcaMMOQaHT (TIPHYPOICHHOCTh
K TecuaHbIM cyOcTparam), rajiodant (3acCoIEHHBIM),
CTCMAHT, JMTOPAHT, aKBaHT (BOJHBIM), CHUHAHTPO-
modadT (COpHBIM pyaepadbHBIM OmoTomam). Ilpen-
JlaraeéMble CHUCTEMBbI TeorpapuyecKux 3JIeMEHTOB
i KaBkasa upe3BelyaiiHO pazHopeuuBbl. EnuHOMN
00IIenprU3HAHHON KITaCCH(DUKAIIMN TEOJIEMEHTOB HE
cymectByeT. [Ipu BbIeeHHH T€03JIeMEHTOB aBTOP
B3sUIa 332 OCHOBY JIBe KOMILICKCHBIC KJIacCH(DUKALIUH,
OCHOBAaHHBIC Ha TPHUBS3aHHOCTH K OIPEICIICHHOMY
¢duroxoproHy (LapcTBO, MOALAPCTBO, 00NACTH, IPO-
BUHIIMS) W ONpeeNIeHHbIM TeorpaduueckuM odra-
ctsam: A.A.I'poccrefima u B.H.I'omyGeBa ¢ HEOOTH-
IOM aBTOPCKOM TUMM3ALMEH, 4TO, MO €€ MHEHHIO,
HauOoJee TOHO OTPaXKaeT CTPYKTYPY KaBKa3CKOW
(opHI U ee CBA3M C APYTHMH TEPPUTOPHSIMH.
Benymue ydenple MHcTUTyTa OOTaHHMKH WM.
A.Jl.Taxramksna HAH ApMmenun nmpexkpacHo 3HAIOT
1.60.H., ipod. C.A.JINTBUHCKYIO KaK BEIIMKOJICTTHOTO
YYEHOTO W MPEKPACHOTO 4elloBeka. MHOrue U3 Hac
Y4acTBOBAJIM C HEW B HECKOJIBKHX COBMECTHBIX MEK-
JTlyHapOAHBIX ITPOEKTaX, HAIPABICHHBIX Ha N3yYEeHHE
u coxpanenue (uopsl u skocucreM KaBkasa, a Kpo-
ME TOTO MBI XOpPOIIO 3HAEM €€ OCHOBHBIC Hay4HBIC

Tpyasl («Jletormuchr GoTanndeckoil Hayku KyOanmy,
«KaBkasckwii 3emMeHT Bo ¢utope Poccmiickoro Kas-
Kazay, «DBOIIIOLUS U 3KOJIoTrHs duocdeps», «Mcto-
pHUYEeCcKOe IPUPOAOTIOIBE30BaAHUE: IKOIOT0-3KOHOMU-
YeCKHUH acmekT, «ATnac-onpenenurens Omopa Ce-
BepHoro KaBka3zay), HOJIOKEHHS U UACH U3 KOTOPBIX
MBI PETYJISIPHO UCIOJIb3yEM B HAILIEH TOBCEAHEBHOU
pabotre B Apmennn. Oco0oe BHIMaHUE B CBOCH Je-
srenbHOCTH C.A.JIMTBUHCKas ynenser Aely oxpa-
HBI [IPUPOJIBI, YIKE OIHO TO, YTO OHA SIBIISETCS OT-
BETCTBEHHBIM, HAYYHBIM PEIAKTOPOM JIBYX H3IaHUI
Kpacnoii kauru KpacHomapcekoro kpast (2007, 2017
IT.), TOBOPHUT caMo 3a ce0s. C.A.JIuTBUHCKas pa3Bu-
7a GyHIaMEHTaIbHOE ITOJIOKEHHUE B 00JIaCTH pa3BH-
TSI COIIMONIPUPOAHBIX cucTeM KaBkaza — «uctopus
9KOCUCTEM M HCTOPHUSl KYJIBTYp HEOTIACTUMBI JPYT
OT JIpyTa, B3aMMOCBS3aHbI 1 B3aNMOOOYCIIOBIIEHBD».
Otu ee paboThI (PAKTHYECKU CTAIIM HOBBIM ATAIlOM B
CTAHOBJICHMM HOBOW 00JACTH UCTOPHUUECKON STHO?-
xonorun KaBkaza. O4eHbp MHTEPECHO HalpaBlIeHUE
uccnenoBanuii C.A.JIuTBHHCKOM 1O pa3paboTke
KOHIICTIIIUH JTUHAMHUKH SKOCUCTEM B MCTOPUYECCKOM
1aHe (HaurHas C TTaJICOTNTa), CBA3BIBAS €€ C IKOJIO-
TUYECKOW UCTOPHUEH JIPEBHUX KYIBTYp, TOCYIapCTB,
HapoznoB KaBka3za u rora Poccun u ¢ 9K0JIOrHYecKu-
MH KpHU3WCaMH TPONUIBIX 3M0X. OHa Mpeaoxuia
KOHLETILIMIO BBISBICHUS U OLEHKH OMOpa3HOOOpa-
3UsI DKOCHCTEM, YYBCTBHTEJIHLHOCTH M 3HAYUMOCTH
9KOCHCTEM K BO3IEHCTBUIO aHTPOMOTEHHOTO (hak-
TOpa, OHA U3BECTHA CBOMMH HCCIICJIOBAHUSMHU B 00-
JactTé OMopa3HooOpasusi GOpPMAIIMOHHBIX (IIOp, €Tro
WM3MEHEHUS TI0/T BO3JIEHCTBHEM AESITeThHOCTH YeJI0-
BeKa, B OOJIACTH HM3YYCHHUs PEIKUX BHJIOB, ITOJIC-
JKAIX TOCYIApPCTBEHHOW OXpaHe W MPUYUH UX CO-
kpameHus. PazsepHyna 00mbIIyto paboTy B 00IaCTH
OXpaHbl MPUPOJIBI U PALMOHAIBLHOTO IPUPOJOIIONb-
3oBaHus 3amaqHoro Kaskasa, Bo3riaBuiia paboTy 1o
WHBEHTApU3aliy TTAMSITHUKOB TIPUPOJIBI, COCTABIIE-
HUIO KaJacTpa OXpaHSEMBIX TEPPUTOPHil, paboTy
110 MHBEHTApHU3AIMN PEIKAX U MCYE3aAIONINX BUIOB
pactenuit KpacHomapckoro kpasi, BBIACJICHHUIO Je-
COB 0CO00I MPUPOAOOXPAHHON LIEHHOCTH U MHOTOE
napyroe. OYeBUIHO clienyeT OOparuTh BHUMAaHHE,
49710 OONMBIIMHCTBO HccnenoBanmii C.A.JInTBUHCKOM
OCYIIECTBIISICTCS HA CTBHIKE JIByX JUCIUILINH — I'€0-
rpaduu 1 OOTaHUKH, YTO U MPHJIACT UM OCOOBIC aK-
TyaJbHOCTh ¥ HayYHBIN HHTEPEC.

Caernana AHAaTOJILEBHA HECKOJIBKO a3 MpHE3-
Kana B ApMEHHIO, IPUHUMAJa y4acTHe B padoTe



114 Takhtajania, 2020, 6

KOH(EpeHIMI U B 3KCIIEIUIIMOHHBIX BbIE3/aX, MPo-
M3Bella OYEHBb SIPKOE BIIEYATIICHUE CBOUMH BBICTY-
IUICHUSIMH, 00paTuiia BHUIMaHUE Ha IIyOMHY CBOUX
3HaHUH, BbICKA3a/a LEJbIM psiJil OYEHb UHTEPECHBIX
HEH IS IPOBEACHNS HOBBIX COBMECTHBIX HCCIIEN0-
BaHui Ha Poccuiickom KaBkasze n B ApMeHuH.

Ms1 xoTUM T037paBUTh CBeTiiaHy AHATOJILEB-

HY C M3JaHHEeM HOBOW MpeKpacHoil MoHOrpaduu u
MOKEJIaTh € HOBBIA YCIIEXOB U CBEPILCHUH B Jeiie
uccnenosanus (Guopsl u pacrutensHocTH KaBkasa.

Hnemumym domanuxu um. A. Taxmaoocsna HAH PA
Apmenus, Epesan 0040, yn. Auapsna 1
gfayvush@yahoo.com
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HAIIHU IOBUJISAPBI

I'VKACSH AHAUT 'EOPI'MEBHA - 60 JIET CO JHA POXIEHUA

1 OKTSOpSI ATOTO oA UCHIONHIIOCH 60 JTeT AHauT
T'eopruesne ['ykacsH — mupexropy MHcTHTyTa OOTaHH-
ku uM. A. Taxtamksaa HAH PA. Beck komextus MH-
CTUTYTa M BCE WICHbI APMSIHCKOTO OOTaHUYECKOTO 00-
IIECTBA OT BCEH JLyI1IM TIO3APABILIIOT HALLIETO FOOMIIAPA.

[Tyts Anaut ['eoprieBHbI B HayKe HaYMHAIICS ¢ Kade-
JIPbI (GUTOMATOIOr M APMSIHCKOTO CETTbCKO-X03SIHCTBEH-
HOI'O MHCTHUTYTA, KOTOPbI OHA 3aKoH4MIa B 1984 ropy.
B ToT %€ TON B KavyecTBe crapiiero gjadopanTa OHa Io-
CTyIH/Ia Ha pa0oTy B OTZEN CUCTEMATHKHU U Teorpapuu
BoIcinX pactenuit Uncruryra boranuku AH ApmMCCP,
e, oA pykoBoacTBoM O. A. Hazaposoii, Hauanma u3-
y4aTh METOJT KapUOJIOTHHU pacTeHuid. Ee 0CHOBHBIM 00b-
€KTOM ObUIH 371aKH — IOCTAaTOYHO CIIOKHAs M MIHTEPECHast
TpyIIIa IBETKOBBIX, MHOTUE A00OpHT€HHBIE BUIBI U POIBI
KOTOPBIX, SIBJISSICH COPOIMYAMH KyJIBTYPHBIX 3€PHOBBIX,
nipouspactatoT B Apmennd. B 2003 romy, yxe Oymyan
B JIOJDKHOCTH Hay4YHOTO COTPYAHHKA, OHA C YCIIEXOM 3a-
HIMTUIIA KAaHAUIATCKYTO JuccepTanuto 1o reme «Kapu-
OJIOTMYECKOE UCCIIEZIOBAHHUE 371aKOB APMEHUN.

2004 ron ObUT OCOOCHHBIM B HAyYHOU Kapbepe A.
I'. I'ykacsn — BeIIIIa B CBET ee coBMecTHas ¢ D. A. Ha-
3apoBOl KHHUra «Yucia XpoMocoM LIBETKOBBIX pacTe-
HUH Qnopsl ApMeHum». B 9ToM n3nanun 06001IeHb!
YHCIIa XPOMOCOM PaCTeHHH M3y4YEeHHBIX KaK e aBTo-
pamMM, TaK U MX KOJUIETAaMM — CIICLUAIMCTaMU 3TOTO
HanpasieHus 6otanuku. B Tom ke rony A. I I'ykacsin
ObLTa HAa3HAYEHA YIeHBIM cekpeTapeM MuctutyTa. OHa
COXpaHWIa CBOIO JOJDKHOCTb B OTIEJIE CHCTEMATHUKU
U reorpaduu U TPOROIDKANA KapHUOJIOTHYECKHE HC-

cnenoBanust ropbl peciyonuk. OIHOBPEMEHEHHO C
atumu obsi3arHOCTsIMHE A. I I'ykacsia 1o 2020 roma m3-
Oupanacs BAK-om PA B kadecTBe yueHOro cekperaps
CriericoBera 1o 3aIIuTe JOKTOPCKUX TUCCEPTAIi TIPH
WucruryTe 00TaHUKH.

Amnant ['eoprueBna aBrop Oomnee yem 60 Hayu-
HBIX paboT, OImyOIMKOBAaHHBIX KaK B apMSHCKUX Ha-
YUHBIX H3JaHUSX, Tak U 3a pyOexkom. Cpenu HUX
eme oAHO MoHorpaduueckoe mznanue «lIpupoa-
HBIA NAMATHUK ApMEHHHU «3acOJIeHHbIE 00JIOTa» B
OKPECTHOCTSX ropona Apapar» B coaBropctae ¢ K.
A. AxorstH u K. O. OBakumsiH. B 3T0M 1BYS3BIYHOM
Tpyne (pycCKo-aHTTTUHCKOM, C apMSHCKHM PE3IOME)
IIPUBEACHBI JaHHBIC IO MOHUTOPUHTY YHUKAJIBHOTO
JUist ApMEeHHH COO0IIIeCTBa pacTeHUH, KOTOpOe pac-
MIOJIOKEHO B OJHOM M3 CaMbIX T'yCTOHACEJIIEHHBIX
palloHOB CTpaHbl — ApapaTcKoil JOJMHE — U HAXO-
JIUTCSI TIOJT CUJIBHBIM aHTPOTIOT€HHBIM ITPECCOM.

B 2019 romy mo coracoBaHHUIO ¢ KOJUIEKTHBOM
BEIyIIUNA HAay4YHbIA COTPYAHUK AHauT l'eoprueBHa
I'ykacsin Obuia BeIOpaHa Ha JOIDKHOCTH JTUPEKTOPa
WucturtyTa 6otanukn uM. A. Taxramksna HAH PA.
Ota HenpocTtas A0KHOCTh B Kapbepe A. I I'yka-
CSIH, HO ONIIBIT 2 JIeT paboThl B KA4€CTBE TUPEKTOPA
[IOKa3aJ, 4YTO M 3Ta MO3UIHUS e 110 IJIevy.

Mse1 xenaem AnauT I'eoprueBHe 310pOBbsSI U
JANbHENIINX yCIIEXOB Ha HAYYHOM M aJAMMHHUCTpPA-
TUBHOM TOTIPHUINAX.

Penxonnerus
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ACATPSAH MAPUETA SAIITAEBHA - 70 JIET CO JHSA POXIEHUSA

22

B depanie Texymiero roga Mapuera SnraeBHa
AcarpsH oTMeTnia cBoM 70-eTHnit robumneit. B Ho-
s0pe ucnonuutcs 45 net ee padborsl B MHCTUTYTE
0OTaHWKH, B KOTOPBINA OHA moctynuia B 1975 romy
rociie okoH4aHWs EpeBaHCKOro rocyaapCcTBEHHOTO
MeIarOrUYeCKOro HHCTUTYTa UM. X. AOOBSIHA U TpeX
JIeT paboThl yuruTeneM OUOJIOTHH M XUMUH B IIIKOJIE.
B unCTHTYTE OHa TmpoIIa MyTh OT CTapIIEro Ja-
0opaHTa KOJJICKIIMOHHOM OpaH)XepeW, aclupaHTa,
KaHu1aTa ouosornueckux Hayk (1986 r.) mo crap-
[IeTO0 HayYHOTO COTPYAHHUKA OTAeNIa CUCTEMaTHKH U
reorpaduu u xyparopa repoapust (ERE) Uucturyra
ooranuky uM. A. Taxramksaaa HAH PA. Kaununar-
ckasi paboTa ObIJia BEITIOITHEHA €10 O] PYKOBOACBOM
H3BECTHOTO YUYEHOTO, BBIAAIOLIETOCS MOp(oora u3
Bborannueckoro uncruryra umenu B. JI. Komaposa
AH CCCP 3unaunst TpopuMOBHBI APTIOIICHKO.
Temoii ee auccepTanuu OBUIO CEMEWCTBO AMapuil-
TUCcOBBIX — «bHonornueckne 0COOEHHOCTH HEKO-
TOPBIX TIpencTaBuTeNe cemetictBa Amaryllidaceae

®

v9.99.6604%
LXXXXXR

)

EN

Jaume n ux BHCIAPCHUE B LIBETOBOJACTBO 3aKPLITOT'O
rpyaTta Apmennmn». K coxanennro, u3-3a mpooiem
co 310poBbeM M. fl. AcarpsiH He MoIIa MPOJIOIKATh
paboTarh B yCJOBHUSX opamxkepen u B 1996 romy
nepenura B repOapuii oTAeNa CHCTEMAaTHKH U Teo-
rpaduu BeICHIMX pacTeHHH. Ee mpeaaHHOCTh neiy,
KpOIIOTJIUBOCTh, TEpIicHUE B pabore ¢ repdapuem
YOUBUTENBHBL. B mocieqHme rogpl oHa BMecTe ¢ 3a-
Beayromeil oraenoM M. 3. OraHecsH mpojenann
OrpoMHYI0 paboTy peBusnu GponaoB repoapust ERE.
B pesymnprare 3TOM MHOTOJIETHEH pabOTHl OBLITO BHI-
SIBIEHO OTPOMHOE KOJIN4eCTBO — 0K0J10 2500 — 1eH-
HEHIINX ayTeHTHYHBIX 00pa3loB, KOTOPhIE 3aHece-
HBI B MEXIyHApOJIHBIE 0a3bl TaHHBIX. OJTH JTAaHHBIE
OITyONTMKOBaHbI B HECKOJIBKUX HOMEpax >KypHania
«Takhtajaniay, Bxirodast Hactosiui. M paboTa mipo-
noipkaercsi.  Mbl JkenaeM Hariei goporod Mapue-
Te SlmaeBHe AcarpsiH J0OpOTro 310POBbs, SHEPTUH,
Z[aHBHefIHII/IX YCIIEXOB B CJIOKHOM J[I€JI€ OXpaHbl U
oborarnieHns Halero repoapHoro GpoHma.
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OT'AHE30BA I'OAP TPAHTOBHA - 70 JIET CO AHS POXIEHUSA

13 nexabps 2019 roma raBHOMY Hay4HOMY CO-
Tpyauuky MuctuTyTa 60Tanuku uMm. A. TaxTamksiHa
HAH PA, nokropy OmoiorHdeckmx Hayk, mpodec-
copy loap I'pantoBHe OraHe3oBodl HCHOIHUIOCH
70 ner. Pepakuus nay4ynoro xypnana ‘Takhtajania”
peruia, MycTh C OMO3JaHueM, HO TIO3paBUTh [ oap
I'panTOBHY ¢ rOOWIIEiiHON maToOil M OITyONUKOBAThH
CIIMCOK BCEX €€ Hay4HBIX, MyOIUIMCTUYECKUX, Ha-
YYHO-TIOMYJISIpHBIX paboT. Kak HaMm Kakercs, 3TO
HaIISIHO TIPOJEMOHCTPUPYET €€ HAaydHYIO U Ipa-
JaHCKylo nosunuio. [To medarHsiM paboTamM MOXKHO
onenuth BKiag I. I. Orane3oBoil B GOTaHWYECKYIO
HayKy M B pelieHue MpoOsieMbl OXpaHbl OKPY>KaroLen
cpenbl Hatlel pecryonuku. YKenaeMm et qanbHeHmx
YCIIEXOB B HayKe, 37I0POBBSI U yIauH B IMYHOHN KHI3HH.

CIIMCOK HAYYHBIX PABOT
OTAHE3OBOMI.T. C 1972 11O 2020 rr.

1. Oranesosa I. I. 1972. Jlanubie aHatoMuu u
MOP(OJIOTHU JINCTA HEKOTOPHIX MpPEACTABUTE-
nelt cemetictBa Dilleniaceae // Y4. 3anncku Ep-
TOCYHTa, ECTECTBEHHbIC HayKH. 3.

2. Oranesona I. I. 1974. Anaromudeckoe cTpoe-
Hue ucta y Berberidaceae s.1. B cBsi3u ¢ cucte-
MaTHKO# cemericTia // BoT. xkypH. 59, 12.

3. Oranesona . I'., Bacunesckas B. K. 1974. Oco-
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8. OranezoBa I. I. 1977. K mertoauke uzyuyeHus
CTPOCHUS YepellKa Ha MpUMepe MpeacTaBUTe-
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Apmenuu. 30, 11.

9. Orane3ona I I 1977. K MeToauke uzyueHus
CTPYKTYpPBI y3Illa Ha TpUMEpe MpeCTaBUTeINeH
cemeiicTBa 6apOapucoBbix // bruomor. xypH Ap-
menuu. 30, 9.

10. Oranesona I I. 1978. CpaBuutensHas aHaTo-
MHUSI BETeTaTUBHBIX TOOETOB IpeICTaBUTENCH
Berberidaceae B cBsi3u ¢ cucteMaTukod ceMei-
ctBa // boT. )xypH. 63, 3.

11. Orane3zoBa I. I. 1980. O6 anaromMuyeckoit
CTPYKTYpe IUIOAa M CEMEHH HEKOTOPBIX JIU-
JIEHHBIX B CBSA3M C CHCTEMAaTUKOW ceMeilCcTBa.
Lilioideae s. str. // buonor. sxypH. Apm. 33, 5.

12. Oranesosa I. I. 1981. Anaromo-mopdonoru-



118

Takhtajania, 2020, 6

yeckoe wuccaenoBanue Ixiolirion tataricum  ssp.

montanum // Bot. xypH. 66, 5.
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14.

15.

16.
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ITPABUJIA IJISA ABTOPOB

COopHUK HayYHBIX CTaTell ApMSIHCKOTO OOTaHHU-
yeckoro obmectBa Takhtajania myGnukyer opuru-
HaJIbHbBIE CTaThH, OTPAXKAIOIINE PE3yJbTaThl UCCIIE-
JIOBaHHI B Pa3JIMYHBIX 00JIACTAX OOTAaHUKU U Teope-
TUYECKHUE CTAaThH, & TAKXKE MEPCOHATNH, MaTePHAITBI
0 Hay4YHbIX MEPOIPHUATHSIX U T. A. PaGOThI 1OKHBI
COZEpIKaTh HOBbIE, paHee HE OMyOIMKOBAaHHbIE JIaH-
HBIC.

Pemrenne o myOnukanuu MpUHUMACTCS pelak-
LIMOHHOH KoJulerueil cOOpHMKa IOCJE PELEH3UpO-
BaHMSI.

Od¢opmienne pykonucu

1.Crarbu myOJMKYIOTCS Ha PYCCKOM HJIM aH-
MACKOM si3bIKax (mpudt — Times New Roman, 12
pt; pasmep mpudTa 3aroiaoBka — 14 pt.)

2. Ilopsiiok pacnosioKeHus 4yacTe cTarbu:

a) @amunus, THUNMATBI aBTOpa. Eciu aBTopoB
HECKOJIBKO, Pa0OTaIOIMX B PA3IUUHBIX YUpexK[e-
HUSIX, K@XJIOTO aBTOpa OTMeYaTh 3BE3I0YKAMU, C
yKa3aHHEM B KOHIIE CTAaThH aJ[PeCcOB YUPESKACHUH U
AIEKTPOHHOM MOUTHI (*, **, *** p 1. 11.)

0) Hazsanue crarpu

B) ArHotanus (10 pt). Ecin craths npencrasie-
Ha Ha PYCCKOM SI3bIKE, TIEPBOH JaBaTh aHHOTALMIO HA
pycckoMm (0e3 damunuu, Mmenu, OtuectBa (OHO)
Y Ha3BaHUs CTaTbH),

3aTeM aHHOTallMl Ha apMAHCKOM (mpudT
Sylfaen) u anrmuiickom s3eikax (06e ¢ PO u ¢ Ha-
3BaHHMEM CTaThH, KMPHBIM mpudTom). Ecimu cra-
ThSl Ha aHIIMKACKOM SI3bIKE, TIEPBO J1aBaTh aHHOTA-
1o Ha aHrmiickoM (6e3 ®WO u Ha3BaHMS CTAThH),
3aTeM aHHOTalWU Ha apMsHCKoM (mpudt Sylfaen)
M Ha pycckoM s3bikax (06e ¢ ®UO u ¢ HazBaHMEM
CTaTbH, ;KUPHBIM MIPUGTOM).

r) KiroueBbie coBa

1) Tekcr cratbu. CTaThby SKCIEPUMEHTAIEHOTO
XapakTepa, Kak MpaBHJIO, JOJKHBI UMETh  CIEAY-
OIIME pas3ZieNbl: BBeJAeHHE (C TOA3aroJIOBKOM HITH
0e3), MaTepuan U METOANKA, PE3YJIbTaThl U 00CyXK-
JIEHHE, BEIBOBI.

e) bnaromaprocTtu

k) Jluteparypa

B KoHIe cTarbu HEOOXOOMMO yKa3aTh Ha3BaHUE
U angpec opraHu3anuu (-uif), e BBITOIHSIACH pa-
Oora u ampec (-a) MEKTPOHHOM TTOYTH aBTOPa (-OB)
CTaTbH.

Pykomucu MOmKHBI OBITH TIPEACTABICHBI B OJI-
HOM 3K3eMIUISIpe, HareyaTaHHbIe Ha JcTe opMara
A4 ¢ moMOIIBI0 KOMITBIOTEPHOTO MPUHTEPA, & TAKKE

B DJIEKTPOHHOM BapHaHTe.

CTpaHUIlBl CTaThU JOJDKHEI OBITH 00513aTeIbHO
IIPOHYMEPOBaHBI.

BCE nHa3BaHmus TakcOHOB (KpoMme aBTOPOB) B
TEKCTE MHCAaTh TOJBKO HA JIATUHCKOM SI3BIKE, K)p-
cusom (B Tabnuuax KypcuB HeoOs3aTeNeH), Mo BO3-
MOKHOCTH, H30€Tasi MeCTHBIX Ha3BaHHH.

Bce Tabnuipl v pucyHKH HyMEpPYIOTCS, CCBUIKH
Ha HUX B TEKCTE 00513aTeJbHBbI.

[Ipu nepBoM yOMHUHAHUH TAKCOHOB BUAOBOTO U
HWDKE PaHTOB 00513aTeJIbHO [IPUBOIUTH UX aBTOPOB,
ULl TAKCOHOB 00JI€€ BBICOKOTO paHra — B 3aBUCHMO-
CTH OT COJIep)KaHUs CTaTbU. B TakcoHOMMUYECKHX
paboTax HamMcaHHE aBTOPOB TAKCOHOB CBEPATH C
Brummit R., Powell C. E. (eds.). «Authors of plant
namesy». 1992. Royal Botanic Gardens, Kew. [Tocie-
JOYIOUIME YIOMHHAHUs Ha3BaHUH JaHHBIX TAKCOHOB
npuBogUTH Oe3 aBTOpoB. CTarhu, ONEPUPYIOLIUE
CrUcKamMu BUJIOB ((DJIOPUCTUYECKUE U JIP. ), IOJIKHBI
ObITH BEIBEpEeHEI 1o cripaBouHUKy C. K. Uepemanosa
«Cocynuctele pacteHust Poccun u compenenbHbIX
rocynapcts», 1995, C.-IlerepOypr, uinu mo Apyrum
CHPaBOYHBIM U3IAHUSIM.

[Ipu onrcanny TaKCOHOB M 00CYKACHUN HOMEH-
KJIaTypHBIX BONPOCOB aBTOPBI JOJKHBI CIIETOBATh
«MexyHapoqHOMY KOZleKCy O0TaHHYeCKOH HOMEH-
kiatypsl (Benckuit xomeke)y, 2006, Ha aHTITHICKOM
(http: //ibot.sav.sk /icbn/main.htm) nmm pycckom (rre-
pesox T. B. Eroposoii, I. B. I'enermana, 1. B. Co-
xonoBoit, M. B. TaranoBa, Mocksa—C.-IletepOypr,
2009) s3p1kax. CTaTh ¢ MaTepHajaMy O HOBBIX TaK-
COHaX JIOJDKHBI UMETh JJATHHCKUHN U PyCCKUH (MM aH-
TJTMICKHI) TEKCTHI OMTUCAHMA HOBBIX TaKCOHOB. JI7Ist
Naeo00TaHMYECKUX pPaboT JHarHO3 MOXKET OBITh
IIPE/ICTABIICH Ha JJATMHCKOM WJIN aHIJIMMCKOM SI3BIKE.

[Ipu moAroToBKe pyKomuceir HEOOXOIUMO TIO0JIb-
30BaThCsl peKOMEHI0BaHHbIMH B «HoBoOCTSIX cucrte-
MaTHKH Beicux pactenuit» (2000. T. 32) cripaBou-
HBIMH MaTepuajaMu: «YKasareleM MeXIyHapo.-
HBIX COKpAllleHUH MIaBHEHIIMX repOapueB MHUpay
(Index Herbariorum. Part. 1. The Herbaria of the
world. 8th ed. New York, 1990), «AndaBuTHBIM
yKaszarejaeM NIABHEHUINUX COKpAllCHUM, MPHHSITBIX
JUIS PYCCKHMX M JIAaTHHCKUX TeKCTOB» (YUepemaHos,
1966: 346-350),

«llepeyHemM COKpaleHHBIX HA3BAHMM IIaBHEU-
meid OoraHmuyeckoil nurteparypsl. 1. Ilepmoankay
(3auxonnukoBa, 1968. HOBOCTH CHCT. BBHICII. PacCT.:
254-282), «PyccKo-IaTHHCKUM yKa3aTelieM OCHOB-
HbIX (usuko-reorpapuueckux HazBanuii CCCP,
1, 2 » (3abunakoBa, Kuprimaaukos, 1991: 166—181;
1993:142-153), «Pyccko-IaTHHCKHM yKa3aTeleM
Ha3BaHUH OCHOBHBIX aJMHHHUCTPaTUBHO-TEPPHUTO-
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pHUANBHBIX EIAMHUIL, TPEXKJIC BXOAUBIIUX B COCTaB
CCCP» (3abunxoBa, Kupnuunnkos, 1993: 153—
159) u mp.

CchulkM Ha JHUTEPATYPHBIA MCTOYHUK B TEKCTE
MIPUBOAMTH TIO CIIEAYIONIUM 00pa3iaM:

1) damunus aBropa jaHa B TEKCTE — «KaK OT-
meuan A. JI. Taxramxsa (1987)»;

2) damunusi aBTOpa HE JaHa B TEKCTE — «KaK
yKka3pIiBasioch mpexae (TaxramksH, 1987)»;

3) B ciydae ykazaHHs CTPaHUI], OCOOCHHO IS
nurtatr: «(Taxramksaa, 1987: 47-53)». Jlnga wuHO-
CTPaHHBIX aBTOPOB TE XK€ MpaBwia, Mpu 3ToM (¢a-
MUJIMH TIPUBOJIUTH TOJBKO B OPUTMHAJIBHOM HallM-
canuu. VHUIMAIBI aBTOpa MIPUBOASTCS TOJIBKO MPH
repBoM yrmoMuHaHWHA. CCBUIKA Ha pabOTHI MPHUBO-
JIITCSL B XPOHOJIOTHIECKOM TTOPS/IKE TTYOTMKOBAHUS:
(Melchior, 1964; Cronquist, 1981; Carlquist, 1988;
Yepenano, 1995; Hunziker, 2001). Ecau aBTOpoB
CTaTbU J[BOC, TO B TEKCTE€ CTAaThU NPUBOIUTH 00€
¢damunu, HanpumMep: (Gabrielian & Zohary, 2004).
Ecnu e aBTOpoB cTaThu OONBIIE ABYX, TO B TEKCTE
IUTUPOBATh CIEAYIOMHMM 00pa3oM: (ABETHCSH U
ap., 2004) wmu (Mesa & al., 1998), a B criuicke ju-
TEepaTypbl MPHUBOAUTH TOJHBIN TEpEUeHb aBTOPOB
JlaHHOU cTaThh: «ABetncsH E. M., Aramosa H. ]1.,
AtipaniersiH A. M...» i «Mesa M., Munoz-Schick
A. M., Pinto R. B. 1998...».

Jluteparypa

Cricok TuTepaTyphl T0HKEH TIOITHOCTBIO OTpa-
JKAaTh TOJILKO JINTEpaTypHbIE HCTOYHUKH, YIIOMSHY-
ThI€ B CTaThE.

JIuteparypHble HCTOYHUKU MIPUBOJUTH B CIEIY-
IOLIEeM BUJIE:

JUISl cTaTell HA PYCCKOM fI3bIKe:

— B aJ(aBUTHOM TOPSJIKE TPUBOAMUTCS CIHCOK
JUTEPaTyphl HA PYCCKOM, a 3aTeéM Ha HOCTPaHHBIX
A3bIKaX COINIACHO JIATUHCKOMY an(aBuTy;

— ©CJIU aBTOp CTaThH CChUIAETCs Ha padoTy, U3-
JAHHYIO Ha apMSHCKOM $I3bIKE, TO B TEKCTE CTATbH
JlaeTcsl CChUIKAa Ha pycckom, Hampumep, LlarypsH,
I'eBopxsia (2007), a B ciMcke TUTEpATyphl BHAYATIE
MIPUBOJIUTH PYCCKHIA MEPEBO]] BCEX MapamMeTpoB -
THpPYeMO#l cTaTh (B anaBUTHOM TOPSIKE CPEIH
CTaTei Ha PyCCKOM SI3BIKE), a 3aTEM B CKOOKax — ap-
MSTHCKMH BapUaHT.

Hammpumep:

Hatypsia T. I, I'eBopxsta M. JI. 2007. [duxopa-
CTymme cbenoOHble pacTeHns Apmenun. Epesan.
300 c. (ra apm. g13.) (Owmnnipjub (¢ G-, Gtinpgyub
U. L. 2007. <uwgwumwdih nintijh Juyph pnyubipn:
Gpticwli: 300 Eo:)

A0S cTaTeli HA AHIIMICKOM SI3bIKe:

— ©CIIM aBTOp CTaTbU CChIIAETCS Ha paboTy, u3-
JTaHHYIO Ha PYCCKOM (WMJIM apMSHCKOM) SI3BIKE, TO B
TEKCTE CTaThU JAETCSl CChUIKA Ha aHIIMHCKOM, Ha-
npumep, Tsaturyan, Gevorgyan (2007), a B criucke
JIUTEPATypbl BHAYAJIE IPUBOJUTCS aHIIMHCKUNA IIepe-
BOJI BCEX MapaMeTpoOB IIUTUPyeMO cTaThh (B anda-
BUTHOM MOPSIJIKE CPEM CTaTel Ha aHTJIMICKOM SI3bI-
Ke), a 3aTeM B CKOOKax — PYCCKHUH (MM apMSHCKHIA)
BapuaHT. HazaHue nepruoandecKoro u3iaHus IpruBo-
JIUTh B aHIMICKOM TpaHcauTepauuu. Hanpumep:

Zuyev V. V. 1990. On the systematics of
Gentianaceae family in Siberia // Bot. Zhurn., 75,
9: 1296— 1305 (in Russ.) (3yeB B. B. 1990. Cucre-
Maruka cemeiictBa Gentianaceae 8 Cubupu // Bot.
XKYpH., 75, 9: 1296— 1305).

Tsaturyan T. G., Gevorgyan M. L. 2007. Wild edible
plants in Armenia. Yerevan. 300 p. (in Arm.) (Ow-
wnipwu (3. 4., Stinpgyuu U. L. 2007. <wjwu-
wnwuh nunbiih uipp pnyutipp: Gptiwwu: 300 Ee:)

IHopsinox opopmiieHust TUTEPATYPHBIX
HCTOYHHMKOB

1. las crareid U3 mepuoaMYecKUX M3IaHM
NPHUBOIUTH:

DUO. T'ox n3nanusa crarbu. HazsBanue crarpu
// Ha3BaHue u3maHus, TOM (€CJIid UMEETCs), HOMEp
BhIMTycKa (ecii umeeTcst) (0€3 CIOB «TOM» HITH «T.»,
«BBITLY» WU «B.», «N» WU «NO»), U TIOCIIe TBOETO-
YU «:» U MHTEepBaia — cTpaHuilsl. Hanpumep:

AgetucsH E. M. 1950. YnporeHHbI# aneroimns-
HBII MeTO/T 00paboTKM MBLIBIE // BOT. XypH., 35, 4:
385—-387.

Carlquist S. 1988. Wood anatomy and relationships
of Duckeodendraceae and Goetzeaceae /| 1TAWA
Bulletin, 9: 3—12.

2. Masa monorpadmii: ®UO. T'og uznanus. Ha-
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TaxramxsH A. JI. 1966. Cucrema u puiioreHust
LIBETKOBBIX pacTeHmii. Mockaa. 611 c.

Cronquist A. 1981. An integrated system of
classification of flowering plants. New York. 1262 p.
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Bentham G. (1873) 1876. Solanaceae // G.
Bentham & J. D. Hooker. Genera plantarum 2, 2:
882—913. London.
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Vent. // K. H. Rechinger (ed.). Flora Iranica, 110:
17-19. Graz.
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Davis P. H. (ed.). 1972. Flora of Turkey, 4.
Edinburgh. 657 p.
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Taxtmxsa A. JI. (pen.) 1980. XXu3Hp pacTeHuUH.
T. 5, 1. Mocksa. 430 c.

TaxrtamksH A. J1. (pen.) 1981. XKuznb pactenutii.
T. 5, 2. Mocksa. 511 c.

4. JInsi cCOOPHUKOB, TE3HCOB:

D’Arcy W. G. 1979. The classification of
Solanaceae // J. G. Hawkes, R. N. Lester & A. D.
Skelding (eds.). The Biology and Taxonomy of the
Solanaceae: 3—48. London.

Tamanyan K. 1999. Useful plants of Armenian
flora // Development of the full project for in-situ
conservation and sustainable use of agrobiodiversity.

Materials of the logical framework workshop: 38.
Yerevan.

5. s nuccepranuii:

3epuoB A. C. 1998. ®nopa Cepepo-3anagHoro
3akaBkasbs. ABroped. Aucc. ... KaHA. OMOJI. HayK.
Mockaa. 16 c.
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INSTRUCTIONS FOR AUTHORS

The Festschrift of research papers of the Armeni-
an Botanical Society Takhtajania publishes original
articles reflecting the results of researches in differ-
ent spheres of botany, theoretical articles as well as
personalia, materials on scientific activities, etc. Ar-
ticles must contain new, not published earlier data.
After a prepublication review the Editorial Board of
the Festschrift decides on publishing the submitted
materials.

Preparation of typescripts

1. Articles are published in the Russian or Eng-
lish languages (font Times New Roman, 12 pt., for
article title — 14 pt.).

2. Layout of articles:

a) Surname, initials of the author. In case there
are several authors working in different institutions,
each author must be marked with a corresponding
number of asterisks and the

addresses of the institutions as well as e-mail ad-
dresses must be attached at the end of the article (*,
Fk REE ofc)

b) Article title

c¢) Annotation(10 pt). If the typescript is submit-
ted in the Russian language, the first annotation must
be in Russian too (without the surname, first name,
patronymic (hereafter SFP) and the article title) fol-
lowed by annotations in Armenian (font Sylfaen)
and English (both with SFP and

the article title in bold print). If the typescript
is submitted in the English language, the first anno-
tation must be in English too (without SFP, and the
article title) followed by annotations in the Armeni-
an (font Sylfaen) and Russian languages (both with
SFP, and the article title in bold print).

d) Key words

e) Text of articles. Articles of an experimental
character must, as a rule, have the following sections:
introduction (with or without a subtitle), materials
and methods, results and discussion, conclusions.

f) Acknowledgements

g) Literature cited

The name(s) and address(es) of the institutions
where the work was carried out and the e-mail ad-
dress(es) of the author(s) of the article must be given
at the end of the article.

Typescripts are to be submitted in one computer
printed original (sheet A4) or in electronic version.

Pages must be numbered consecutively.

ALL the names of taxa (except the authors) must
appear in the text only in Latin, in /talic (in tables
they can be not italicised). If possible, local names
should be avoided.

All the tables and figures must be numbered and
references to them in the text are mandatory.

When citing taxa of specific and lower ranks for
the first time, it is necessary to indicate their authors,
whereas for taxa of a higher rank it depends on the
context of the article. In taxonomic articles the spell-
ing of the authors’ of the taxa must be checked with
Brummit R., Powell C.

E. (eds.). “Authors of Plant Names”. 1992. Roy-
al Botanic Gardens, Kew. Hereinafter the names of
these taxa must be cited without the authors. Arti-
cles including lists of species (floristical checklists,
etc) must be verified with the Checklist by S.K.
Czerepanov “Vascular Plants of Russia and Adjacent
States (former USSR)”, 1995, Saint Petersburg, or
with other manuals/ directories.

When describing taxa and discussing nomen-
clature issues, authors are requested to adhere to the
“International Code of Botanical Nomenclature”
(Wiener Code, 2006 ) available in English online
at (http://ibot.sav.sk /icbn/main.htm) or in Russian
(translated by T. V. Yegorova, D. V. Geltman, 1. V.
Sokolova, I. V Tatanov, Moscow— Saint-Petersburg,
2009). Articles with materials on new taxa must con-
tain Latin and Russian (or English) texts describing
the new taxa.

For paleobotanical articles the diagnosis may be
presented in Latin or English.

While preparing typescripts, it is necessary to
make use of the reference materials recommend-
ed by the “Novosti Systematiki Vysshikh Rastenij
(Novitates Systematicae Plantarum Vascularum)”
(2000, v. 32): “Index Herbarioru m” Part. 1. “The
Herbaria of the World”. 8th ed. New York, 1990),
“Index Alphabeticus Abbreviationum Principali-
um Rossicarum Latinarumque” (Czerepanov, 1966
Nov. Syst. Vyssh. Rast.: 346— 350), “Synopsis Ab-
bteviationum Nominum Editionum Botanicarum
Principalium. 1. Opera Periodica” (Zaikonnikowa,
1968. Nov. Syst. Vyssh. Rast.: 254-282), “Nomina
Physico-Geographica Principalia URSS, Index Ros-
sico-Latinus, 1, 2 (Zabinkova, Kirpicznikov, 1991
Nov. Syst. Vyssh. Rast.: 166— 181; 1993 Nov. Syst.
Vyssh. Rast.:142— 153), “Nominum Respublicarum,
Regionum Districtuumque Autonomorum Necnon
Provinciarum Olim URSS Sistentium, Index Ros-
sico-Latinus” (Zabinkova, Kirpicznikov, 1993 Nov.
Syst. Vyssh. Rast.: 153— 159), etc.
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References to literary sources must be made ac-
cording to the following pattern: 1) in case the au-
thor’s name is mentioned in the text: “as A. L. Takhta-
jan noted (1987)”; 2) in case the name of the author
is not mentioned in the text: “as it was noted before
(Takhtajan, 1987)”; 3) in case the page numbers are
referred to, especially for quotations: «(Takhtajan,
1987: 47— 53)». The same rules are valid for foreign
authors as well. The names of foreign authors must
be spelled in their original form. The author’s initials
are given only when the author’s name is mentioned
for the first time. References to works are cited in
chronological order of their publication: (Melchior,
1964; Cronquist, 1981; Carlquist, 1988; Uepenanos,
1995; Hunziker, 2001). If the

article has two authors, both names must be men-
tioned in the text, e.g.: (Gabrielian & Zohary, 2004).
If the article has more than two authors, their names
must be given in the text as follows: (Avetisyan and
others, 2004) or (Mesa & al., 1998), whereas the list
of the used literature must

contain a full list of the authors of the giv-
en article, e.g. «ABerucs E. M., Aranosa H. J[.,
AtipanetsiH A. M.» or «Mesa M., Munoz-Schick A.
M., Pinto R. B. 1998.».

Literature cited

The list of the used literature must include only
literary sources referred to in the article.

The literary sources must be cited in the follow-
ing form:

for articles in the Russian language:

the list of the cited literature must be presented
first in alphabetical order in Russian and then in for-
eign languages according to the Latin alphabet;

— if the author cites an article published in Ar-
menian, the text must contain a reference in Russian,
e.g. LHarypsiH, I'eBopksia (2007), whereas the list the
cited literature must first include Russian translation
of all the information on the cited article (in alpha-
betical order among articles in Russian), followed by
the Armenian version enclosed in braces.

For instance:

Hatypsa T. I, I'eBopksta M. JI. 2007. [duxopac-
Tymue cbenoOHbIe pactennst Apmennn. Epesan. 300
c. (ma apm. s13.) (Cwumnipub (¢ 9Q..Qbinpgub
U. L. 2007. <uguunwbh ninmtih Juyph pnyjubipp:
Gptiowl: 300 Ly:)

For articles in the English language:

— if the author cites an article published in Rus-
sian (Armenian), the text must contain a reference in
English, e.g. Tsaturyan, Gevorgyan (2007), whereas
the list the cited literature must first include English

translation of all the information on the cited arti-
cle (in alphabetical order among articles in English),
followed by the Russian (or Armenian) version en-
closed in braces. For instance:

Zuyev V. V. 1990. On the systematics of Gentian-
aceae family in Siberia // Bot. Zhurn., 75, 9: 1296—
1305 (in Russ.) (3yer B. B. 1990. Cucremaruka
cemeilictBa Gentianaceae 8 Cubupu // BoT. )KypH.,
75, 9: 1296— 1305).

Tsaturyan T. G., Gevorgyan M. L. 2007. Wild
edible plants in Armenia. Yerevan. 300 p. (in Arm.)
(Owuwnipuu 3. S.,%tiinpgyuu U. L. 2007.
Cwjwuwnwuh nwnbih wiph pnyubipp: Gpbuwu:
300 L9:)

Format of literary sources

1. Articles from periodical publications the
following information is needed: SFP; year of pub-
lication; title of the article // title of the publication,
volume (if there is such); issue number (if there is
such) (omitting words «Volume» or «Vol.», «Edi-
tion» or «Ed..», «N» or «no»), and after a colon «:»
and a space pages must be given. For instance:

AperucsH  E. M. 1950. VYmpouieHHsIi
aICTOJIN3HBIN MeTOox 00paboTKU MbuUIblel // BOT.
KypH., 35, 4: 385— 387.

Carlquist S. 1988. Wood anatomy and relation-
ships of Duckeodendraceae and Goetzeaceae //
IAWA Bulletin, 9: 3— 12.

2. Monographs: SFP; year of publication; title
of the book; place of publication; total number of
pages, e. g.

Taxramxsa A. JI. 1966. Cucrema n puiioreHus
LIBETKOBBIX pacTeHuil. Mockaa. 611 c.

Cronquist A. 1981. An integrated system of clas-
sification of flowering plants. New York.1262 p.

3. Multivolume publications: at the end of the
article the place of publication and number of pages
must also be noted without any abbreviations. Fur-
thermore:

— references to the authors of separate articles or
treatments should be made as follows:

Bentham G. (1873) 1876. Solanaceae // G. Ben-
tham & J. D. Hooker. Genera plantarum 2, 2: 882—
913. London.

Wendelbo P. 1974. Fumariaceae: Corydalis
Vent. // K. H. Rechinger (ed.). Flora Iranica, 110:
17-19. Graz.

— references to the whole volume must be made
as follows:

Taxramxsa A. JI (pen.). 1962. @nopa Apmenun,
4. Epesan. 433 c.
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Davis P. H. (ed.). 1972. Flora of Turkey, 4. Ed-
inburgh. 657 p.

— when the text contains reference to all (or sev-
eral) volumes of a many-volumed publication of the
same author or editor of the publication, the infor-
mation on each volume must be listed separately as
shown below:

Takhtajan A. L. (ed.) 1980. Life of Plants. V.5, 1.
Moscow. 430 p.

Takhtajan A. L. (ed.) 1981. Life of Plants V.5, 2.
Moscow. 430 p.

4. Festschrifts and abstracts:

D’Arcy W. G. 1979. The classification of Solan-
aceae // J. G. Hawkes, R. N. Lester & A. D. Skelding
(eds.). The Biology and Taxonomy of the Solanace-
ae: 3—48. London.

Tamanyan K. 1999. Useful plants of Armenian
flora // Development of the full project for in-situ
conservation and sustainable use of agrobiodiversi-
ty. Materials of the logical framework workshop: 38.
Yerevan.

5. Doctoral theses:

Zernov A. S. 1998. Flora of North-West Tran-
scaucasia. Synopsis of the PhD thesis (Biology).
Moscow. 16.

Spacing:

— in the text when writing the initials and sur-
name(s) of the author(s) of the article or of the au-
thor(s) of the cited literature, e. g.

M. 3. OranecsH, D’Arcy W. G.

— in the list of the used literature, e. g.

Oganesyan M. E.

— when listing a number of species of a genus, €. g.

Nolana prostrata L. f., N. rupicola Gaudich., N.
spathulata Ruiz & Pav.

— when citing an abbreviated name of the liter-
ary source (usually journals), e. g.

«bot. kypH.», «®n., pacTHUT.,, PpacT. pec.
Apmenuny, “Ann. Missouri Bot. Gard.” and others.

— before and after parantheses

— before and after a double oblique (//) in the list
of the cited literature.
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