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Pox Jlyk (Allium L.) - onuH U3 KpymHEUIINX CpeAr OAHOIOIbHBIX, TI0 COBPEMEHHBIM OIlEHKaM B
ero coctaB Bxogut 6osiee 850 BuioB. [IpescraBuTtesn 3TOro pojia paclpocTpaHeHbl IPEUMYIIIECTBEHHO B
CeBepHOM TMOJIyIIApUM U OCBOWJIM CaMble pa3HOOOpasHble HUIIW OT TYHZP [0 YMEPEHHBIX U
CyOTpOIIMUYECKUX JIECOB, OT IepeyBIa>KHEHHBIX aJIBIIUUCKUX JIYTOB JI0 cTellel U IMyCThIHb. B 3aBucHMoOcTH
OT YCJIOBUH ITPOM3PACTaHUsA y pacTeHui (popMUPYIOTCA OIIpeJieJIeHHbIe CTPYKTYPHbIE U3MEHEHUs, B TOM
YHCJie U B aHATOMUYECKOHN CTPYKTYpe JIUCTOBBIX IIJIACTUHOK, KOTOPbIE MTO3BOJIAIOT a/IaITUPOBATHCA UM K
TeM WIN UHBIM BHELTHUM YCJI0BUAM. Mopdosioro-anaToMmuyeckye MpU3HaKy He BCeryia MOTYT OTPaKaTh
reHeTUUYecKoe pa3Hoobpasue IpescTaBUTeNIed PAa3JIMYHBIX MOMyJIAnUd. [[JIg passuyHbIX BUJIOB poja
Allium ucrnosp30Basiu pa3jauyHble MOJIEKYJIIPHbIE MapKephl, IO3BOJIAIOIINE OLEHUTh reTePOreHHOCTh
reHomoB, HanpuMep, RAPD u ISSR. Jlyk uepHo-kpacHbIil Allium atrosanguineum Schrenk - oxuH u3s
IINPOKO PAacIpOCTPaHEHHBIX BHUJOB JIYKOB B padoHax Kuprusuum, Kazaxcrana, TajkukucraHa u
CuHbBIB3sIHA, OOUTAIONUHN B YCJIOBUAX BHICOKOTOPHs (2400—5400 M. Haz yp. MOps1) BO BIaKHBIX MECTaX —
Jjyrax, Oeperax peK W PYy4Ybe€B, BBICOKOTOPHBIX 0OO0JIOTaX. YCJIOBHS BBICOKOTOPHH XapaKTEPU3YIOTCS
Pe3KMMU CMeHaMU IOTO/IHBIX YCJIOBUM, MTOBBIIIIEHHBIM YPOBHEM YJIbTPadUOIeTOBOU pagualiuy, 4YTo He
MOJKET HE OKa3bIBaTh BJIMSHHE KaK Ha aHATOMO-MOP(OJIOTHUECKHE, TAK U HA TeHETHYECKIE 0COOEHHOCTH
pacreHuil. OfHaKO JAaHHBIX 110 MOP(OJIOTO-aHATOMHUYECKOMY CTPOeHHIo A. atrosanguineum, a Takxe 10
reHeTUYeCKOU CTPYKType NONIyJAIMM H3 BBICOKOTOPDHBIX pailoHOB TsaHb-IIlaHA B W3BECTHOU HaM
JIITEpAType, K COKaJIeHUI0, HE BCTPETUIIOCH.

Ha ocHOBaHMU aHajiu3a JAHHBIX AHATOMUYECKOH CTPYKTYPBI JIUCTOBBIX IUIACTUHOK PaCTEHUI
A. atrosanguineum u3 Tpex MOMyJIANWN, OTJIUYAIIINXCA TaOUTYCOM U YCJIOBHUAMH INPOU3PACTAHUA:
pasHble Oepera (yieBbiii (1 rpymma) u mpasslii (2 rpymma)) peku, IpoTeKalolel B yiesabe, Ha BeIcoTe 2735
M, a TaKKe BEPXH:AA YaCTh CyXOro yIIesbs (3 rpymma), OTXOAAIIEr0 OT IIPaBoro Oepera peku, Ha BBICOTE
3060 M) OBLIO TOKa3aHO HAJUYME PA3JIMIUUA. PACTEHUs, IIPOU3PACTAIONINE Ha JIEBOM Oepery peku
(rpynma 1) umesnu Haubosblee YUCIO MPOBOJAANIUX IMyYKOB M MUHHUMAIBHYIO TOJIIUHY KyTUKYJIbl U
KJIETOYHBIX CTEHOK KJIETOK snuziepmuca. Pacrenus c mpaBoro 6epera peku (rpymnmna 2) Hao00pOoT UMeu
MHUHHUMAaJIbHOE KOJIMYECTBO IMPOBOAAIIMX IIYYKOB M HAaWOOJBIIYIO TOJIIUHY KYTUKYJIBI, U TOJIIUHY
BHYTPEHHeU 1 BHEIIHEH KJIETOUHBIX CTEHOK KJIETOK aujiepmuca. CKopee BCero, 3TO CBA3aHO C PA3JIUNYHON
CTENEeHbIO JIOCTYITHOCTY TOUBEHHOU BJIATH JJI PACTEHUH U3 U3yYeHHBIX MeCT OOUTAHUA.

ITpu aHanu3e reHeTUYECKON OJTHOPOIHOCTH MOMYJIANMN ¢ ucnosb3oBaHueM ISSR mapkepos u3 6
IIPOTECTHPOBAHHBIX OBLIM OTOOpaHBI 4, JABIINE HAWIYYIINN pe3ysabTaT. IIpu mpoBeleHHHN aHAIN3a
MeTO/IOM IJIaBHBIX KOOPJAMHAT ObLJIO IIOKAa3aHO, YTO 00pas3isl AuddepeHnnpoBaInuch 1o MmectaM cbopa —
0T/1eJIbHO c(OPMHPOBaIaCh M HECKOJIBKO 000coOmMIachk rpymma o6pasiioB, cOOpaHHBIX Ha JIEBOM Oepery
peku (momyssanusa 1). O6pasusl u3 2 (upaBbiil Geper) u 3 momyssanuil (yuiease) copMUpPOBATIU BE
TPYIIIIBI, YACTUYHO ITepEKPhIBAIOIIKECS MeK/Ty coO60i. Ha 0OcHOBaHMY KJIacTEPHOTO aHAIN3A TaKKe OBLIO
[I0OKa3aHO pas/iesieHre 00pa3IoB Ha TPU TPYIIIIHL, IBE U3 KOTOPBIX (YaCTh pacTeHUN, COOPAHHBIX C IIPABOTO
Oepera (2 momysANNsA) U PACTEHHS U3 CYXOro YIiesabs (3 Homyssius)) GOpMUPOBAIHN OOIIYI0 TPYIIILY.
BeposaTHO, mcxomHO 5TO ObLIA OfHA MOIYJALNMA, KOTOpas CO BPEMEHEeM Haudaja JeJIUTbCA Ha JBe
000co0IeHHBIE.

Pabora BpmmosiHeHa B pamkax '3 MIY wumenu M.B.JlomoHocoBa N2121032500082-2 wu
121031600194-4.
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Genus Allium is among the largest monocot genera, comprising more than 850 species according
to modern views. Species of this genus mostly inhabit the Northern Hemisphere and evolved to fit a great
variety of niches from Arctic tundra to temperate and subtropical forests, from wet alpine and riparian
meadows to arid steppes and deserts. Abiotic and biotic factors, specific to certain habitats, have large
impact on morphology and anatomy of plant vegetative organs, leading to structural changes, some of
which are just modification variability but others become genetically fixed as the evolution goes. Yet
morphology and anatomy data do not always reflect adequately the levels of genetic diversity within
natural populations. To estimate the heterogeneity of genomes in several Allium species various molecular
markers were suggested earlier, among them RAPDs and ISSRs.

Allium atrosanguineum Schrenk is an Allium species widely distributed in Central Asia
(Kyrgyzstan, Kazakhstan, Tajikistan and Xinjiang), mostly inhabiting wet and riparian habitats (meadows,
bogs, river banks, creek beds) at high altitudes (2400- 5400m). High altitude habitats are known to
experience harsh climatic factors like contrasting temperatures, fast weather changes and high levels of
UV light, which certainly have an impact on morphology, anatomy and genetics of plants adapted to these
habitats. Yet we did not success in finding data on morphology and anatomy of A.atrosanguineum or data
on genetic structure of Allium populations of high altitude regions of Tian Shan.

We have analyzed leaf anatomy data for A.atrosanguineum specimens sampled from 3 populations
differing in habitat type (left (1) and right (2) river banks at 2735m, and an upper part of a temporarily dry
creek bed (3) upstream the right river bank at 3060 m) and plant habit, and demonstrated considerable
differences between the populations: plants from population 1 (left bank) had the largest number of leaf
vascular bundles and thinnest inner and outer walls of epidermal cells while plants in population 2 (right
bank) had the smallest number of leaf vascular bundles and the thickest cuticle and inner and outer walls
of epidermal cells. We assume that the differences are most likely due to different amounts of soil moisture
available to plants of studied habitats.

To perform an analysis of genetic heterogeneity of populations in this study we tested 6 ISSR
markers of which we selected 4 as the most informative. Principal coordinates analysis has shown that
samples were grouped according to their collection locations — samples from population 1 (left bank)
grouped together and somewhat separate. Samples from populations 2 and 3 (right bank and creek bed
upstream the right bank) formed two groups that overlapped to some extent. Results of cluster analysis
also showed that samples form three groups, two of which (certain samples from right bank together with
samples from dry creek upstream) together form a single supergroup. We suppose that this group was a
continuous population once that eventually started to divide into two separate ones.

This work was carried out in accordance to Government order for the Lomonosov Moscow State
University (project No.121032500082-2 and 121031600194-4).
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