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Abstract

Thethesissummarizes current knowledge about the polyploid complexGafium pummilum aggn
Central EuropeThis work shoulgrovide a theoreticalbackgroundfor a following diploma thesis.
Most speciesof the aggregate are difficult to be determined due to considerable morphological
variability and a complex evolutionary historyrgbably involving recurrent popfoidization and
hybridization events Currently new molecular methods are changing ouropinion on the
taxonomical classificatiowithin the group Excepffor G.pumilum MURRAYthe other species show
rather disjunctive distributiorand arefound on relict habitats. This could be caused by postglacial
migrationand subsequent area fragmentatioNlost of theprevious studiefocused onGaliumwere
published by Friedrich Ehrendorfer, who since the 50th defined division afdh®lexon the basis

of chorological, karyological and morphological data. With new médeauethods, hidwypotheses

are now exposed to verification.

Galium sudeticunTAuscHrepresents arenigmaticand vulnerablegaxon of the Czech flora,
that raisesvariousinteresting questiongrom both evolutionary and conservation pogf view. It
hask NBYI N]JFo0fS RA&A2dzy Ol RA &GN O dziinfoBegerpanyinealie S DA | Y
in western Bohemia { f I @1 2 O & dloderefat®Esbipbetweéndhe mountain and serpentine
populations has not yet been conclusively proven and it isiplesshat each of thembelongs to
different closely related speciesuch asG. valdepilosunH. BRAUNand G. anisophylloMiLL Final
conclusions, however, could not be drawn solely on the basdifferences in habitapreferences
and morphological plagtity. For this reason, my thesaso contais a brief overview of molecular

methodsthat | want to useor resolving the position o&. sudeticunin my followingdiploma thesis.

Key wordsGalium sudeticunG. pumilumagg., hybridization, polyploidizatioreticulate evolution
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2.2. Popis rodu Galium
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4.1.1. Popis druhu
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4.1.4. Karyologie
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4.2.1. Popis druhu
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4.3.1. Popis druhu
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4.4. Galium pumilum MurraY.7OOp UAT T pUEL

4.4.1. Popis druhu
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4.4.4. Karyologie
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4.5.4. Karyologie
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4.6. Galium cracoviense EHRENDE

4.6.1. Popis druhu
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YSNR{ I NLA N

NI RIFGAGY L Géad

ALINOS Ll22Ydz aa L2 Rdz0O| 2 OAAISEIYSAY SK NZbwe f 6] @ (Gifatuilce/jé12 @& S
dz@SIV?S)/2 QNOS LJNLB/I 1&%2%R%MSQ8a1M§I§S@ONY LJ2 @ ND K
(G.pumilun/G.valdepilosum, RSt { I 1 O2REB/V Na G 2REXK® | fAadaz 21N 2
NE&AGEAY@d blLNNIfFR GOFN tAadd 25 @St YA Ol
®§807\U$K2 O LR 6t NJ 2@7\(]@365@@()1 Mgy ol X LINE (0 2
%l KNI Ry ~GSLY Y120t wnnn Kucowa 1962
1985
5 NHzK G. G. sudeticum G. G. pumilum G. austriacum | G. cracoviense
»ny I 1 anisophylibn valdepilosum
(4x)
+e01 I |515cm 10-15cm 1530 cm 2040 cm 1525 cm 5-10 cm
rostliny
Lodyha t fNY+ Z thJ\IYl Y9/ Kot s |/ KFEot = t ffNYt X ~ONKE}t 3
L2t SKI d@eatz2dzal|{ deaiiz2dzl] geaid2dzld| K Rt g ailz2duL
nebo feat I Kfl nebo njA R6S2A KEf Rt
OKf dzLJ { L2t SKI Gyl KNIyt
I f SaR2%|s2Rait f é
6tadA O LI LIAE LY
PNR&Gn10HInE |[1543ZnE R|2nE RSf|[3pE RSt QO 13HIpE H152pE R
f2R80|ySO tA8ySO fAaadqlisty listy ySO tAa|ySO A4
6ttt vyl
t NjS&f 580 6956y 0 6SU67y0 6S|6y 6SiGyS 58y 6S|(5)6T 685
Listy H I R1S=z[&asSzZ Kff[eas yS[eas ySo[eass t|[easSz v
KNROGAGYE Sal1tSE |1 NI GOS |chlug ST H okraji 21 N> 2NQg
ySt Salf KNRGAGSJ sosinkou, na | sosinkou, na L2 RGAYyd4 OKE dzLJ
okraje LY 2 OKS I | okraji okraji skvrcholu | SOK NXzLJ- ¢ {1 2 LAY |
L2 ROAY dskot 1 A L2 ROA Yy di & YSnjdze N{ osinkou I dzOdz2 N ¢
aYSndz2Ndy T LSG | OKf dzLle = v ostrou
chlupy 20N} OSy| LR ROA y dzi OLJ 61 dz
OKf dzL3® =
Y@SGy|12mm 1,41,8 mm 2-5 mm 2-5mm 1-3mm 1-1,5 mm
stopky
~Nnjl I | 244 mm 2,53,4 mm 2-3 mm 3-4 mm 2-3 mm 2-3,5 mm
koruny
Povrch KfFR1é|&a LRf21da 1dz0Sf|a LR RdzO1 s { LRYSN
YSNA1|2SYyS hrbolky hrbolky hrbolky L2 RdzO1 2| ®eaziey
ONI RI OA hrbolky 6 NI RInmb A
Velkost 1,52,0 mm 1,41,7 mmdl; 1,01,4 mmdl., | 1,41,8 mmdl.; 1,2-1,5 mmdl.; | 1,0-1,25mm
mS NA | | 08mx>*n YVY|08mZn Y 107-nZc¢p YY|[09mZEIm YN d.,;05075
OA NI
Tabulka6 ©{ N2 @yt yN 1Tyl 1 & a(GRa @kceglépDfaliuRmNIzKa N2 R dz
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Galium pumilum agg.

Vishz 1FHLAG2ES LINEPONNI Y LINROSaes 1GSNB O YSY af
ydziyS T YNYAGZ OS KEONARATRAY I ©2Siye 2oziiNOVISI G 4l
Hybridizace a polyploidizace jsptojevema & Y LIt G NA O1 S A LISOA I OS ®©InjN8 2 ¥ RHZAF A
£ 2L GNRO1S &LISOAI OSo

6.1. Hybridizace

| @80 NARAT I ON NRT dZYNYS 1 nNOSYN R@2 dzjak & hyhridigaéi OK 251
YSTARNUHzZK2@2dzz Gl 1 A OYAIGNBRNHZK2@2dzz ({Re& &8 aSij
K2Y2LX 2ARYN Ke@oNRR NRIdZYyNYS 2SRAYyOSs {(GdSNE Y
KEoONRRAT I OS 2S5 61 aiz HLEK2AREIRESED S KRB0 2SDYmiH Yy S L
jehoO K N2 Y 2 icksddeS@dliés & Soltis 2009).

eSgd +elidtnN y20% N2YOrijdaBBamSySi sadrRe a8 o011
JgeKARdB I a2 28 R2LINBGHIT Syl 6KadaRE K¢ EOWSBSR YYD 2
2007).t N2(i2 VYSTA NRAGEAYlIYA SEA&GddZZN oFNASNEZ 10GS
TFTONI zdz2N 2A @ @1 VL1808 SN SNRPOGRNSE YN 2Lt 20 6A 3 3T
L2&0GT e320A01S O0FNASNE LI 1 TFON}zdzeN Qe@ck®lA 1 e32
dojdekT I YST Sy N {IniNOWF RBKEA S YAOS OANAJIYYP WNiseWddize Kol
2007).

el yl YyeyY SUINREISRB @t 1 S 2 N Opinj&dvonhdgraset T YA 1 y dz8ON
he 6 NA RA aS543 LB/ BA RARMNINGS yielalde 39/28K 21 RNHzKdz R2 R NJ
2 0 NX(Brigg® & Walters 2001)ady” N YR 4RiR ftohioto procesie S A Wdtoplastthpilige
kdy sevRAaf SR{dz YOSWMYHNRY 2 Y nj8 S R\ 2L @yafidkudzkghh v A S
R NHzK Sdfde @O kil || OK 2 GHHEYINS & N Yokadogkdald R WNdz T O jehp3 yaNg2 Ry N
chloroplas2 SAB bO20O LR GS Tyl6yS 12YLX A1dz2S Fet23SySiaac
| @0 NARAT I OS LInjSRaGF @dzeS ySo6STLIS6N LINE @1+ OyS
Gt AGSY 6f 2 ROAILISRE QKINBN G Ay yI @Sf1S INB fByeEaaMm
LR GnSoyS AT 2tF6yN YSOKIyAaYe 1T1F0NIzdz2NON KeoNKRA
g1t Oys@ujrezys oS0y Sa2Aa NI ONnjSyey o6{z2tdra Si {2fi7
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Generace

hoNLEBMNI F Tyt T 2NEdz2ZNON Ay NE ZNB:ER 0 KB RA ROKBNHZKRBNMHzZK & &SRS
RAaf SR{dz | LInA2SGN vy S|HEriGgssBNalters 208)y & RNHzKdz | RNUzKSY 6
6.2. Polyploidizace

t22YSY LRfeLI 2ARAS MBYAN@MYSI QKNI IOE GReR RASOPOS &l

20081t e0OK ROpuiardfe e KRMA2ARA o1 S3AFNIe&e 3 11402
GOSOKye | NBG2aSYSyysS YNEZRi AYRy2 YBGabidaes) eN@easi t Ay ¢
TFETYFEYSYL f dhist@iSIKISSA 1320:S 2SRy dz dzRt f 2480 L2t @i 2 ¥VRAT |
rod Amborella(Soltis & | f @ wnndpO® t 2Rt S @1 yAldz LRf &L 2ARAS
Autopolyploid (autotetraploid, autohexaploid, apod.) je jedinez, y SK2OKt T N 1S 1 Yy?2
&0 NHZl GdzNY' S L2 RRIOY G K 22 SR W 2 RIdzaSIRIA Ty 20192 6ALIRNIIR D1 y A
Y SLINjN O dzl y e K2 AR GDIERBIWA Oy é YA OSLRSOKNRY PR IFOSE A
t N1 f I R&2aBXHegady@®Ndibcodk ®008).ST A 20SYIlI @ée 0SS LIRLJALFYyeéevYa
12y0Aydzd f yN ORGSIYNMEOB YIS Y 8z0 BLI2f & LE 122 RS (Be@& RO A 2 L2
Leitch 1997).

2 Genome B Unreduced  Autotriploid Autotetraploid
doubling @ gamete
—_—
= ——— &
Diploid Autotetraploid @ /

Diploids Introgression
Current Biology

hoNZ@®dzi 2102 @ LI 2 A MORINENRH 2IYR@B2 Ay Re y So62 (a)ghinety dzi NY v
B)¢T @d GNRLI 2ARYN YAaadsSlio ¢ NAMLIE @ NRLIC2SA RY QK 28853/N 6 &2 njA
sNBRdz]l 20 y2dz 3 YS{2 dHeBarty 8Hisgoski2008).S (1 NI LI 2 A R2 GA
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Vzniku polyploidie LINfS ROKt T N o6dzf & L2y it & NY I TSHyR| ¥ 2 JItI2 f Rdel
ySo02 &LX &ydziN y SNSRI S GEOBPHIiaased (3dzasY¥iS G 1S 2
mixoploidiE | R& 2SRy IVA OB &K VRRA (LI 2ARA A ZC Iy1SI02 NFoYe (18741 A0S
20t Az6d3ANCR aGA G(SOKGeld dRF g @i N SNBEDSYNd aiaNBaz |
OKSYAO]l SK2 Oy $&K2 WAKRREAMRS | (R2084H 8N 1208003t A§ Y DX 2 O
YSNROYy 20t 1T S ERNI UYBYOK LI N2 WS WR T O R NBKEoidatddho 6! 0
YA&0S o6ed GF1S yI o2 3ypda BSacSIBMRK Y8 yi2 & yO@dsx 2SRdz
Walters 2001).

A B Allote_t_rf_xploid
Introgression { -_.. I\‘,
P Diploid | CEnoeE |
({-_“\ ——
\f_-_-"_} Genome ’_\ I/ci_\\_ \ /
- L —--q\doubllng —— \S—_— ' Genome
X — > .\-_{'/—'— ( ﬂ} X doubllng 4_\
(= —va— Inviable \ / / ~ _\ \ /
\— F, hybrid A\Iotelraplmd [——dt ! \_
Diploids 3 \"‘"‘/
== All h_ loid
Aut etrapl0|d onexapier
c D E
— Fusion of unreduced
M gametes or somatic Diploid
=g ampemm~,  gENOMeE r— Unredu?ed .
\-—-/ — \emo=mm=/  doubling _—— \ o ) \J2M® e/ _‘\
. / I_\ — in zygote a/_—\ T ——
g Pa's —— — | oo
X — |\ X \ _J ,_E —9
PN =~ = e —
— Allotetraploid \ e/ Allotetraploid | te— Allotetraploid
[ — — s —
\\-l—l- Diploids \h /
. Autotetraploid
Autotetraploids Current Biology

h 6 NJ3:§A) MezkR NHzK 2 Ot K &/oSNBf RARYteOR & GNA RSY o6y SLA NHz2 NNON OKNE
LI2f el 2ARATFOS 11 @1 yAldz FSNIAEYNK2 &t 20Splodi LI 2ARI
1 yAlyS ALONILERAKA&ART YAOS R22NiG 1S Gl yaldz FSNIAE YNKZ2 K
GSGNF LX 2ARF o6/ 0 aST ARNHzK?2 gt KeoNlRATILBISE@L}\@lENJySf NSRE A
{LX &ydziN yS BF“zdz12®| y é oK Bb?SaZREﬂdzONEI RRUZEOKNRA Ot BA
KEoONARRAT I OS ySNBRdzZl 2@ yS 3k YSie (HehadtfsHiseotk 2008)NB Rdz] 2 B y ¢

t SRSOONY dz y203S T2 N2 Jheidnd K SLIA tedyLit Rinj KRa i | oD
tzv.silencingu(pozastavg’ N (i NI y & 1 NBR.AAF oA 120 YNGR A @By Rdzy {1 dy N RA
6!'RIFYa 3 2S8SyRSt wunnpuod H2{gYyIFFS YABRIZRANOKIGGEE K | 2
I3Sy2Ydzd ¢@iG2 LINRPOSae 1S 2SRy2(G4yS yI 1 GladetakIN2OS&$S
LJ2 & ( dzLJy SR ¥ LIS AW N Y dz

+éal1el LRteLX2ARAS 28 @geOON dz NrRadGftAys 1GSNI
+St1S YYy20aG0N LRfe2heRRyYNOK LMFREAKYIT N2t VISt BRY ¢
ILINjS & LiXd lpNGE NSy GAVINGSS 2 dz @ & SINDIaA i LfdZA RA  OA NON ¢
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I YLX AldzRdz I 24a2dz AICKnPALIyeAY A2 oRANHRKAR(G lyaBy®Sash h\ly 6 & v &
autopolypldh R4 LIN} ORSLI2R2060yYS ySYN R20Sy 8WasBOAROGA 2b ( QN
NREAGEAY LRRZ210Y edRA@II RiG dzR(Padisoy dilal. RG10).2 LI2 f & LI 2 A RA

63.! 1 T PAOOEAEU AEZAZAOAT AEAAA

KI £ 2 LI diftd@n@eciB2 Ot RN1 & LINR § (iBSWB & SA 1St 1{®A Y NnjS y S6:
12YdzyAll OA LIAISH210GNNE ¢ilR213RB2 dk 6 | Niakfidky adikoliyyd [OLSnj @ é (
L2 KN o2 nS1FZ FES GnjSol AdLINBSAYIS LY A RNAK e OK SRy
VRIE'YS 206f &0 A PokidBolade$ i & & (Rde&IAK R 2 & viLB20L3dét yI O NROIK2 diakS2 3| d:
3SySGiA01S TYSyeod t23aikaR$ X OBl NdzT B QECRJD KN #i S paiLds C

KFNJI 3YSydl OA | NE5& & td5 RMAdD S| tR2YANIA OF e OK 6 A 352 Y+
YyI K2RYyéeY Rifl120ey LHGYRES WO 48 ¥ 8 A { KmbDradirdstin ake2 OKt 1 St
19 yaAGEGADNBINE PSS WNE 1 GSNBT R 2 & RBFfiGys & WHRED Kt I f
2001). MLINjNLJ RS OS &S Rt 2dzK2 Al 2f 2G| y Qybridizatiddzt | OS 1
LI2feLd 2ARATFOA | LASOGKWNEY ®R2WFBANDK O & b i &

7.%01 1 Oiétdrip komplexu

78p8 %OIT 1 O0éTp EEOOT OEAHpAADIpE IOME Nl AgO A

|l AaG2NRAS 12YLX SEdz 28 @St YA (1 2YLX A28 yL I L
GFE2yA 09 KNBYR2 NFISIN] aipibidizetiabbill vatiificlivacz | GF 1S 1 BAf A
FSy2G8LIAO1S LIXILAGAOAGSD YOBLyGAadGriAGyN Tyl1e &8
RNROYS O0~GSLH Y120t Hnnnov o

KK@ o NARAT I OA R2KIKYDNQISIING RB gEhRntorfed 192 0 @ b | LInjd

RA LY 2 A Ry N.au€ir@acush ai @.valepilosum2 a 2 dz a OK2 Ly @ @i d2wnjAKi@ oLBERYR
(Ehrendorfer 1962tunpubl.ya i S2y S | G.aiis8idchiia GlargsapRyWoNG. bellatulun)

O0~NLR O2ONR intpy ES Ny Azlirg §RR B &yt by N SRE2 B de®O B> | Re ST G1I ¢
YySO NRR21YSY LINALRZYKYOBNRENOK LREBRERRRDI V28NN &S |
{2dz6t AGN K& 6 Nfolpploidiza@®3y VA DS @k Nejsmashoprajistotou 2 Rf A O A
allopolyploidaod autopolyploidad 9 KNSy R2 NF SNJ mpdpc 00X LINRG20S NBRAGS
anichromozomy S2&2dz yA2l 1 ©@OéNITyS RAFSNByO20FyS 0YNI Kd

54f SQARG Adz0S Ged22i yiI ANIEABIRGN R ANKR TS NBINIRI B E 8z
B-f 13X ydzZ  dyS RNl & VYy2KeéeY @Id. ardisdphyldy Ry 2203 (Al AieyOK RN
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v komplexu(Ehrendorfer 1962)G. anisophyllory't | @ LJpo@dkihodnou geografickou diferenciaci

a A A RIJAG &G vs\ByYilt dz2 8 NJ® K BB yyRS \NEF ESINNROGNIDK 0 2 12
geat SRS T WogAA b A @&R®O1 ey NAaAGSYkgoe Gy NS oy
FtTA &S ONniAfeée RALXZ2ARYN Oedz2delLled tniA 20KELT 20
R2OKkRAdcd a OMME! f dz yI 2AK | R2 NBTJZND |[QSRIf 2f |
Yyt aft SRYER LR G NR O St npA BENBIAOAGIOARY 6 OK | BARY MK fead K
Al 2f20FyeOK LJ2LJzZ | ON 2y & @ & Bybridisati tadply@dMizatci. Tyoz2 OKt T N
YAINRSG2t dz6yN LINRPOSaEO&KABYWS (I RET SOXhH Nzl 6IB £ A (i AINER |
v2OoR20 N JedihcOR OO oL 2ARAS a8 RN &KRtIDSTH? @ipgosi®@2 RS LY
LInj S ( NaBIBEF1dZ3 A N OK @ opakbvialéa daliINE O B8 ya § e OONY LI 2ARANYO®

exh DL AL

© why %/'I /y IV////
N e

y
-

¢ iy,
o % B < o
7 /f /é’ . N ’ O’ ¢ s
ax V2 N %/} &N o
6x r("l< !éorthe]m Adlpgqe ) /4&7// N Q.
ntr. n uthern W a
¢ :?:)?ne s & ‘\\. % -

S A ~ : W :bf

hoN®R5A®GNROGdzOS | f LAYy a]l SK2 LejfohaliundiGahisophileri2 NADT WLIt SiEEd?
4x, 6x, 8x, 10xytotypyT 1 I LJnjS NHzOZNA| @RI RIRINNGBIZRE V5SS FHORLBAEY1a 1| G R NHzZK &
marchandii(8x, Pyreneje) &. sudeticunfdx, SudetyjEhrendorfer 1965).

haARf 20t yN 2aSORAFRDEL OWE RNEFN2IOA |+ Of vt OK 0691
1962, 1965). PRt S R2 & O RINR G SIKDY NRPYIEHF K 8 [amrdmipdzhy
G. cracwiensea G.oleandicum(STERNER HYL)EHRENDWS Ryt &S LN} ORSLRREEG & S 2
Gt i1 yeOK gtens2 § SENEY2E S LSOttt RIt & o
5 NHZKI2 T Rvih@ @aNrnujeG.suecicun(STERNEREHREND 1 (i SNB 4 S ABaZSINR BEDK 2R y N
bSYSOIOW NIY 2MSRE |ledzd SOONELEFAASOANRYERBNDBSAR WS KEH S
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K2t 208Kk dzeS G.Galddpllobdm® & BNEN LInjA a@dsS O0SaiatsS yl aSgs
RySa 20é0t 2 &S @ofRidy Stec2Oo|Naf AdS3 S YISON & A/ ySS £ 38SYa)
duny, apod®p t 2af SRYN 60 ONIta L2 \Ehe NI &K N0zzE A RESRBDL Na 1 (0 A
G.pumilumz 2S8SK2 O dl2NBSHfay2808 yS20SiyON ol HeES2y Wi 28 35S0 SAY ¢
1 nj §@.dulirum L, jako G.x centroniae CARIOT(Ehrendorfer 19763 vminulosti se na jeho vzniku

T nS2X2RNt St & @.vaepypsum, Angrchandii ROEMER& SCHULTEY S62 21 G2 LI 2 A F
G.anisophyllonEhrendorfer 1962).

54t SOAGe 2S5 GF13§SO OKI NI (mi W a AyRE CEN GKe OIKIE 284
get20SyS NBt AL Gyde iGNNIy G SaNG yVESR YO & §a SA@AI IBGA yor&dk ¢
GeNrT ySK2 TI1LR2SYN NRAGfAYYSK2 LRNRalGdzz &adzOONZ |
2LINPGA (2Ydd ANGY dABYIGydEe yI NP6y S20ON oA202Lk o1 I L
ge LRl 2NROFG 2A0 LinjA LI2 NR Oyt fliN VNRAMLE A2 A RYSK@IO IR NJ
y | LGnadstriacumé 9 K NBy R2 NF S NJ vGhppmilurae Sh {NB2 LIt NBAJRY/SN S SINjN G 2 Y
2S 4 RPublicege 2yl yS208OONOK LRf2K 6~GSL* y1208t wHnnno

t 2R2060y é LI 4GS &yvaldegilosingl & Sydpticudl L2 1 dzR &S o GNYS
2531S wYAGRSKYS] &t SR ddIKdautiy antemji®. (CdpLTRRs.|. Zahrnujeo SOy S 2 A
NRISOM$n G§SGNI LX 2ARYN onEv OedzieéeLres (NISNB2 @®oy|S 2y k
had® @Bt 2 1 | fVROIRAD WERAGIE I OAt £ dzx | R& LSOt Lmkte &GS
RALX 2ARA BHRAUOGNGSYSSOKG2{ &Y | lyRiOID2 &t Y (adlye yI |
Al 2t 201 ye R2 (KaSad K99t 22R2(10NAID | LAnj SeRaStium alsMibiumiauscH
LINJ @RS LI22Ro2rk02yoSN ¢a £ | OAAIpRE &j Rdz0NDIIe B2 hjad N 2 LISG Y I
Slavked 1 SY f Sandh pdpllazif 2 ( SRNE & (AR 1z AT &Af Y@ & (i © & § R yIdRiNbzK &
1960).

Zzge 0S dzSRSySK2 gelLeogrs 211S LINRpOSae asS L
VK2 NE | & OK R2OKHAEREK OA 2SRy @Hiff 24106 ONK QIFTI IdRSHYTOFINS 1y yOM
vaz2dzl ay2aiGA yYySONIyN 236 NAGA 208 8¢ dzORR RENB § DR BIR Y &
Y4 O0S RW@ifaaci a polyploidizacial{opolyploidizacg | G S N &S LN} GRSLIRR?2
2L 1290 yRAT ye @R 1Y DING BRY B 13dziy 2 1920t § LSH N8 t 2 dz6 S

b2#3S20N ANKOAS NYS 3 f adl & WRDE@N |y | (LN dR Sy & |1 8
gey SU DN | 6 A £ A (NS ay@austdagia G2 @iyfilunfiSamuel et. al. 1990), kde se jak
L2 Rt S ,takyAl tR{12€ 2 A 04 tetra@oRliGA audr@PurPR A 21 RS2ON LINY 0SS 2
I dzi2 NBT @8njSy I 2 RIFt ON LInjNodZd yS RNIEKat DIINNE y 8BS NF
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SLR2RLIZNRdz Y2t S{dzA t NyNOK Fylféel LRBKRWEFARKNWZYSY
0 S 4 NI GIfagskidyhfl NP R A @hy@. arésyphylloidx) aG. austriacun{2x).

0.5 0.4 0.3 0.2 0.1 oo D

val 2x
sus 2x
sus #x

anl 4x

bel 4x

nor 4x

L saX 4x

mol 2x

alb 4x

h 6 NJ» UBGMA dendrogralh @@ (i @2 njSy é LR2Y2 0N oING 2 dZ2WDHES LInFNaHdid 4S8/ 5 1 S
d0dzR2 I ye OK & ONI=5f dakepilasémia@dssali fadst@ecunyani=@ | ahisophyllon bel=G.

bellatulum (= G. anisophyllorze Slovenskanor=G. noricum sax£. saxatile mol=G. molluge alb=G. album

(Ehrendorfer 1996)

724A@1T 11T 1 EAET UA G@adiuisydetiumd O1 AADp

DruhG.suddicumY+t yS206@e1tS RA&Sdzy YVEYRENRBTF ONNEIYN. o I & G 1 ¢
Vyt a8t SRAdZ2ZNONOK 2Raill SONOK &S 1Tloegty KAAG2NAN LR
YT 2NA yI  LInjN&f dzOy 2 tomutodadRy, ¥aetleindB DK S nj2y 2 YONY | O
RALX 2Y2 ®BI BNIMSYARIY RNHZK LR2RNROoYyS2A | 2RRStSySo

DruhG. sudeticumlJ2 LJ&+f L® Cod ¢ dza OK o6 my o p 0ULI&A GRR2RA2N Yiz2 A
TYSYNY oDFfAdzy &dzRSGAOdzyYY OF dzf %,0faia 680imtedidribis G 2 & A a
obovatis retrorsum ciliatis, superioribus obverse lanceolatis breve mucronatis membranaceis
fFrSPA0dzaE O2NEYOAA GSNNAYIlIfAOdzA GNAROK2:G2YAa LI dc
%RS 28 YaA2 LNISTAWRYEY deRBRKRIIRNRBY SY > ODBINHGEBRY N
f 2REKe& 20 QS 2oMil Az ayyrS npdeNFORR NI MO K dARE € ARERE 320
Yyt Kt S &S50 t1dgOrdicNdONOLAR 6 1 dzz 12y 020S 1 OCNSHESGPN OKaC
12NHzyy N ONLI®E 2aiGNBs LI 2Reé OStYA 28SYyS TtaaA i Soda |
2laysS gelLXegtsyNs2y2e L2aBExdz2& S A NRT RNfyS &
G.saxatileL (@ 2 NAG hestynitnSWEIG)E | GYS\NE2 yi2 ON O KG. N&ciinicdw NOR B a

19



AY RSy dzyiSNBy DS3ISyRSYy RS& wASaSy3ISoANBA NdzasSh
3838y RAS KI OK&aiGSy . SNENNO] Sy G suNdicimadzyveichésl g2 ¢
GNROlYS aGSAyA3aS {&StHyRSNBA JadiNd AgNKNBYIRT SR1 ISR
VBavorsku Vollmana mdpmn 0 R2 | f B.RgumilunMukizAybs@ Blpestre Gaupb > | G S NB

9 KNBY R2 NF SNJ 6 GdspdeticumbnjR hjt & dz8z8t RR @S@e O e @ IR INYDK K
al NAt yal1eoOK [ HINENOGK fYIONE BBRONS SRODPISYS 2{w 6524l
G.sudeticumO Kt 12y 2 & 2 dz6Q. guknilunssp ErdsgptiyllonWiLL) DOST, se tyto lokality

Yy S dz@t LBeN 3R S O Ni Sty BSOGesHefRInOKt LI y2 2112 alvyzadlidye RN
ZzZYNJ 2y 203 GF1 A 1S {fl g RRESIIRK2AING D&y SEARAA HLON] WS
OAGEFOST LINSRLIZ 4t R YS (196F (120 SONSF 2 didg GrEBed 2 odkSNAT R 8 NIR
populaceze{ f | @1 2 @a1 SK2 f S&al 1S IvdApsyedHateyd WevERO2RAE
Y6 LINNQEE 2N TSdzNRB LI S 09KNBYR2NFSH mipir ONI LR R&S BSS a
2S0iS S +8IASy NSINORFE S| B2 | fdz R2IdkyS ARH[201&~ G SLA v
LI2T RS2ONY TFTE2NRAGROUABOR BT y MDY &.6udeticiaRiB @ 828 | DYL 4 G A
L2 g 020t y2 11 ySi @gSaltyS o6~GSL} y{ 23t reca2085e I | yA
neodhall @ AN wl RST1 ~ 0 SWDH A 92T yNS aRSRWGIYNID 26 G NOYy S NP
yS12tA1 T+HYSy 18 {f2088yYaS.aniséphyllirS LIRg 1 2POSuad8nk 2SR
2 Y20YySY @gealeéiddz g 1T+ LIRYNY alfFl NE]1dz 69KNBYR2NFS

b2l 01 omdpyouv @S BYse RARPWSNER PSY DINIo#BEAdE naO S Y A
NRET RNf & YSiGAsudefRundviND @20 | 1 S {SRyd] 2583 1LIKSR S RGN Yo
V2ZRSYN NRAGEAYyeEZ LI2IONOKdz YSNRKNINZIXNOE ] LINBE2 Stz G &
G.valdepilosum ssp. pseudosudeticbm t 2 R2ié 1t = OS RIf ON2& (G @zRABNLBIS RS
pracoval jen ¥ S1 2t A1l Oo6mMHU KSNDBt n2geYA LRE201FYAdD YNI K.
sOAGEeY YIGSNRt t SER2Olytle gNRSIYRANf2w YaStT A Kl RO2 e YA |
NAT yé OK NiIYERNS Baiindzpumilum VY I OSY  LINNLI RS GSRé ySKIF
zYNJ 2y20 + KFERO2@9S 1S {tlI@120a]1SK2 tSalo bl fSifte
RIf ONGONNSREE S| dzf OANYIN Ya (1d2R/AGSYE G&SY + T F KNy dzi NY A
o0& NRInSOAte S@Syiddza tyN GiiNepiosindy 2 aj a4 KR P2 é OK 1+ LR
LJ2 Lidzf GO paldepilBsundzLInjS Ry 2 4 (i z dz2 S, ¥ ILJAj FAANGK MBS Y R NIy S201 NA LI
Y20S QGeRtyN Cf2N NI @2yfaREiS2EBOBAANGCR RONBBNRKS Yy R 2 |
AY LINBLWDOD ¢+ 1G§SO K2Ry2i4l OStSK2 (FE2ydz 285 20t 1 ]
MPTcX ~GSLY Yy 23 buddeumsBi ( 2 dz@H R a i I RNEN SR BIYORIK | £ S &
L2 @I O2 @t y  poddiuhu G Ap2ndidnissp.anisophyliond 52 a G+ f My Dyw2 0 & | Dy
L32 Lddzt  OS 2a2dz dzRt @t y &. amsdphybob(FhfedSrfer LIBSP, 61628,y1978,0 A &
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Kucowa 1962)) LR Rf S yS2y2@S20NOK yi 1T 2NA 09 dANBWIR 2 NF S NJ
G.anisophyllonWwS @0l | ydziyS TRANITYyAls OS

Il YAz20lyS Ke
RA&GNRAOGIzOS |

ally20A00yNOK @I 1 S0 22 { Y2INHQ|f 20K &1 yeldK
WS T nS2¢BIZKdoSY2K 2dz LInjA OKt T Sii iNA 2 2A §H| eKOKLIR LIS LJdezt | L
allopole@ LI 2 A RygN | @IlyNA 12 Ady eQD étacdvibidsgRhieRdorjel I6Ml962).

8./ OUUEU bpOi 1T AOAUOEpAp AEDITITOTI O DPOU?
1) WE1ty88A bt dudeficin® 8 &4 NPoBYQ YW Ad NBT ONnjSy é YA Lnj]
tetNJ LJ 2 druhy(@l driisophyllonG. valdepilosui?
- 2a2dz YFES + AT 2f20FyS K2NB1S LRLdzZ I 0S5 ISy
2) WI | Svzehy2 3Ry 2 (i f A @ eNIKYRgadetdehak NN @dzl v é YselRiNHzK 4 Y &
Leptogaliun?
- 242dz aA Nl 2y2041S || KIFRO2GS LRLdzA I 0SS 18§ |

-242dz (N 2y20a1S LB bigbdphyllo8 LInjNodzZ yS aLINO
-242dz K RO2@S Lk LJz | OS 1 S G{valdeglpsa®da | S K 2
3) WI 1 é 2 3nikuG defcurt
- WIF 1S RNHzK & ma@lly Ly R Net Nblaf/znigu3

4) Budou se jedinds. sudeticunz{ NJ 2y 2 0al é OK I adilice 8adishicgkO K LJ2 Lo
f AOAG | 0 dzR 2Glansd®hylRG. kalepisuinpouRbudolJS atinizad
a082yeOK LRRYNYS]K

5) . dzZR2dz a$8 LIS &isad@ticyhNG. éhBdphyla®d Avaldepilosunmorfologickyt A O A (i
2R agelOK @g2fyS NR&ali2dzONOK NRRAGAK
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9.MetodyvVAEDI 1T I T O0i DPOUAE

9.1.0 Oij OT ET OU ARcR) | AOOEA

t NAG21 20t O2i2YSUNASZIGINB NI OBy DNORLPISdc®f &8 SO2 062 NE .
VYSRAONYS® t NAYOAL) LINALIRG RISy NDBki 2 WSS | @il d Ng2 a
oyS2él ali®rAodyiHSYEOR G BNBRSNINE OKH TN &1 NI {FLAE N
SEOA@F Ay MSYNd hol NBSYNY aLISOATAOL @O0OK aidNHz GdzNI 7
NBfFGAGYN YNNHz Ffdz2NBaOSyOS O6{KIFILANRB Hnnoo®

+ @& dzOA ANl yoA OS o N} yAf | LRGFIKI NRaGtAyyeOK LI S
bS22SRy2RdzOON | OKSPNDUFeE A LR &K GRE BISRS Ny 124 216NN
OAf SIKRAZ®R GFYAO01SY AT 2t 6yNY & KRB B (0 2.3 0351 A DR WISIKEBNIR BB |
barviva (Galbraith etaMmcpy o 0 ® +é K2R LINAG2120S Oeidz2YSGNAS 28§
T YSnailizpDe BSRONOLBRY2K2 YSnSyNzZ RfS yI OSKz2 1te
RAYOAd WSRyt &S 22§ FRP& S NIl z6 Gy IN 20638 53 RudzAT4S1 dail
NEOSyeée OK yit t eE B WS YgYd8N G2l 1 S1 28A G NI GyA2 d2 ®R2 O
Ry2K2 VYSnSyN 28 yS12fAl1 RS&aNGS|T 12NHzyo +St2
K2Lly2ais | Re FSHNBERNBRY SEEnfXKSdzl 2F RSNJ 6{ dzR |
S GF1 ydziyS o0eé (o {1eNAGIKANE|Ye2d 2t Y246 (yeS vrdzay\t &122 NBf 2 JI i
iSRe vy Sdigpoxicsidq at QR GAIRIENGH YN ONNNRY¥ER2I prde OK LINB LI |
bychom se bavitpouzea 5b! L 2ARAAG O{ dzRIF HAnncoL®

[QV IR IS A VIR | VR V)
O »” R W

VRALX 2Y2@0S LIN} OhA &S 0dzRi& 2I0NAIG 2| A @ LERILAWS/( NAY:
LINE 20SnSyN &LINI Gy2aiir ,tdNDS @PNOKINRESE S6v bAiayvSny & KK |- i
LINfNLIF Ry & OB pumilud®S yI  SLINENR T ENG &R DN ON5 ba | RSINY &2 Y2 LI 2 A
GNR OY AT 1 GSNBYNRAYRMIONO £ | 119 NAINGS y2 SR ¢ bty OGN vy
aiS2ysS LI 2ARAS 1S LAt &Y a2l RIBNARIVA HES A0 & RBYOS NG
20NIB.5NPE LI2LIzZE I 6yNYdz AaONBSyAyddz odaRiB2v1S2 Lidef 115 yNO |

cytotypovou variabilitu
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100 - Primér cv

G. sudeticum (KrkonoZe) 201,51 1,81%
S0 1 G. sudeticum (Slavkovsky les) 214,71 2,06%
Rozdil: 6,6%
80 1 Bellis perennis (standard) 406,83 2,55%

70

60 -

50 -

40 -

30

20 A

10 4

0 100 200 300 400 500
Rel. mira fluorescence

h 6 NJB: Histdgram 2INA G2 e A FESONRA S T 26 NI 1 dz2NON NRGakumt IS O
sudeticumd (i S2y S (AN)XI2 A RA BSIKAIONDY 22 ONOK | . {Izblac&OosodpafiuSy f Sa s
. FNBSYN 51t

92.$1T 1 ET AT OT p j AET UOT pQ-AFUPI AEOI UOT p 1T AOEAC
I C[t 0! YLX AFTASR CNI3IYSyid [Sy3akKd t2fe@Y2NLKAAY

FNIF IYSYyGAdov 28 Y2 tSQ @By INY NI YFh B2 OSYyN @eoNI yeée OK
(Vos et al. 1995)t | GYnfN A  R2YAYLF Y Uiy N YIN] SNBEZI REBARIOSGHYWWNS2
homozygotyod heterozygof® +é & (1 dzLISYYy 88LIR S & S S Y BIRBLS] A ® 12y 1 N
RSt OS RSTAYd2 Y| EORGRATIBERY { DG BAIDNINNKESS| 2S5 6m0 y§
6nv LING2YSyod tNRG2 &S GlFrG2 YSGi2RF GF1S ylLriéegt o

Postup se ¥V + & RS HGfINRI] 4idS t NBYNY 2S5 O0GSLISyN OS¢
NEBEGNA]TSYNOK SylevYAaiJibrygl mbyN 59103 0Sd bSeés
Syl éExd&l aMsel @ 5 NHzKéyY (1 NR1SY 28 tA3F0S FRIFILIG2NA yI
Syl evydz ¢n tA3ItTe&d ¢nSINY {NR{SY 4SS LIR2Y2ON LINBaSH
10SNB o0dzR2dz Fylfel20tyed 2G§ONIRIFdJUNRL STN 2Bé RY [ O
NERdz]l OA FTNI ZMVIRFVWENER ESRSIySARt I 902wL0 28 Tt dz2 NB:
LINjS&dy2dz RSt 1202dz ylfeldz gdeatft SRyeOK FTNI3AYSyiad vy
2007).

+8K2R2dz 1SG2 Y8RERE gar®bdrd &dklRIAfadiz 1 A OA @St 1S
variabiliy idz 6 £ NT OS  LInj NnpAdzl R/2800NKS YR NH&KGKY A0 SY 1 @0t + Ry dzi N
opakovatelnosti a metoda je potodSt YA AdR$ IKH AWM O O
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bt YA &(dzR2 @ y@erdeOARINNEK &2 AOS &l @ daReAds: f LI tAaS|Teft G ka  Fadzii
{TSemAViI2Y(i2 12y I NBEBSNYSEMNLINR®S Tyl 6yS ySRz2aidl i
I3SySGiA01S DENRIOATAGE 2KNBYOS yRBOWD PR HHGE T2 NOWR G
vztahy vrodu Achillea(Guo etal. 2005), ktee 8 S OKIF NI 1 i SNEVO&YE KR Rdz2 N¥ B
Ll2R206+t 3 (2dzi2 YSG2R2dz R21+ 1 NG YORLIL@Y S LI 24 FRK/INEKAR |
Achillea millefoliuml I K NJ/ dz2 N O Nolyploidizhdeahybiflizafed SRe (& LINRBOSaesx |
OK( §¥fr 11 dz2NON RALIX 2Y2@S LINY OA RSGS 120G aSiz2RI

determinace druhu.

93.3AEOATT OUTp $.!

PRjA 451 0Sy2@t yN 5bI!LRIRRDHIS @203 RNy BANMD 2R & & 20011 |R2 W
YSG2Re 28 dzyA@SNIFfAdGE | RAAINBGy2ad TylF14Z NRIF
Tylrl1éez 1GSNB yiY Y2K2dzcaARdza68 &2 FRE singhll GudBtdb { Bt E 2
polymorphism), kdy je jeden nukleotid KaNJ T Sy  Z|A2yZBaY LU2 f RRSYE 2INEF AaaSY] aBSyy O[SR &
d022N RSO RPDE¥ +IhiNLI RS LI 1 R20f eadimA PSS eBRFGSY SO
1S aGdzR2J yéeylok @S {AQSR/IND &S Y2K2dz ft AOAG agd22N R
ydzl f S2GA0RA O6YNI 1 H

wlLJAa204 aS| DSy 2A@RdHLN 43/ 4yid | 2taM] &y S£ L2 dZONGF yS2 0
(Sanger1989. WS 2N L2 a i dRX a8 RHROIFNGSOSY | Lnjo T LIA&206 Tyl 6
LINKA y OA LI T Atanjint i S (&2 SeY®20RS ¥ ANV Ft It &d dIRR 0P § & NBF N,
YIEYY2O0ONYS LR2Y20ON t/wod {S10Sy20tyN LI 1 LINRPONKI
YIEYYy20SyS Y2tSldAe aidzR20I ySK2 §asSidzd WFH12 &Gl @8
(dNTP) a dideoxyribonuklédy (dUNTRp ¢ & &S 11 6t Szdz2N R2 y20S &gy
hgdOSx IBYOA1dz YI Ot RRYMNt ySRUSEBK2a{2y6Nd %Nalt YS
FNIAYSYi(GA & RRHISt @2 d] FWNOAX Sy (& g SIAE NIFS2 NB (13 yON
1FLAEY NB B OSYI ORABYS® 6idGe&n RRb¢t ORR! ¢C6SYy RERE Y2 dz
Tt d2NB&AOSYyS6yN ol NB2dzz (1108 &aS1 oSyt 2N NRIT LRI vyl
4S10SyOA af SR2@rak26182 ¢§gasS|dz 5b!

{ GdzR2 @I G Y A& OS Y S(MtEINAji chiGrépstoRABPDNAY febo jadernou DNA
62 RSNy 2dz NA62a2YOXLNTYINBdUI T WSS Suaasaldelsikgiiz 1
GFrodz {I 6 HO
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Typ markeru 5SRAG6Y 2§92t dzf Univerzalita |t nfNG2 Yy 2 §
rychlost ySlIt graaté

cpDNA dzy A LI NBYYy NT 1t |ano ne
mtDNA dzy A LIt NBynNT 1t |ne ne
nrDNA OALI NBy(lwazit|ano ne
it RS NY-&pyfgeng [0 A LI NBy{@eaziltne ano
Tahulkad Ot RSKE SR 111t FRYNOK OfF &ty 2NIGNO A |odALaha/e av S FSINA] & &
0 LJmpfo@ Krak 2011)

VY @11 dz2NON RALX 2Y2@S LN} OA 0@ 0K &S DAAKai St 1 I

low-O2 LI8 2 RSNy eBrA A@Byga | NI (] 2dz IRIWNIAY(T A aiil 3 § K 2L,
NET RNfyeOK YLILBRASNAT v @ atziovdityingenetiels | y Iyt Wi 1 2 A NR DYt O
Y G§SNAY dis,@dzR20de i+ 1S &SRSt ORIK & OpBdaldE|iSq NS 24 2 dz
LINfSRYS (G SYvNae QAdzYRIZ T S NIG 62yf MKi2S fLINR 2 S 1 (i dz

93.1L.#EI 1T Ol Pl AOGOT OU $.!

/| Kt 2 NB LJ | @piDRAJje kidakb2! @t Y2 S d23D kbg \ORKI 20N LX m & dz 2S

Y2fS1dzZ 20081ftS yS12fA]1 RS&ANGS]P YsRdzeS yS{1G§SNB

NATYS 6+aiir F2i2ABedashPYidzod F KL2ZNPAGRARKE 2 PRy B 6§ N2
Y2t S1dz2f & @1 Rt tSyS LihjNodz yeOK 2NHIYyA&aYA {s5Rdz2N 3
tomu je cpDNAdzy A @ SINT P& ¢z x LBjING I NP @linstday & Ratimern PO@PDONA je

KILX 2ARYN I O yI @geaiAY| SLBKt BERN NBR 2iYpAFHRDA® Y 3
I @y A GNP Rblilzkeps@u$ 5 BHZRN ONIKR2RyBI YOS t S gedzONG aS1 oSy
2011).

932.* AAAOT i1 RBEUI OPT é OAicopEde®mEDP 1 1T x

WE1 2A0 yi3SRyiyldaR oANRBIBY2YHZi §NR2PAYS yS12t A1 NI
2SRy2dzd ¢2 2S5 Tt 1flIRYNSNRPY®NWEaREe YINB KNG DEN GRS | 1
¢l 1206 0K B3RS a2 2@2 | LlrajleddzeN (SRe R2aGlGSé6y
& 0 NHz| G dznjSSed REJYEIOBK AT S2N 15 Rdz2INOy2 SE&Y¥SFCSY S| s R
konzervova® Yy S &ony, a proto 2a2dz 2050y S OK2RYyS2ON LINER NBl12Yy
Feft 23Sy SiA @ ébd K NONRAD, NOKS Oy Kopy Jey REIR Rt Sl SN d2S 2 ¢
concerted evolutiorfKrak 2011)To je procesd S | G S NB Yaforméachld ipNids$i organismu

procesem homogenizage S | @ N NBBS y 2 @S (EN® R Kuyhdr 1995).

25



w818 -1 O0& | AOOEAEU AT Al LUA
t2RaGl il Y2NF2YSUINYXORE VYyerOaioNaALWBWNDAGIBHIATY NOK

282A0K VyiaftSRy® aBli@Raidre® SLI2 A (EENAZK 2 AN SIRSPYONN T
g N2 @yrihold & Suda 2002)

VRALX 2 VY2 BBuOBNEOND I G 1t aA01S Y2NF2 VISHANDGYSN & Si 111
Y6 ISy SNI GYASOYINLINIYO2IB Y N Yy 2K2NRBIT YSNYyéeOK RO @ed
komponent (PCALINE 2 Rf A0Sy N 2BRY2 y2NVAOPR dzd RA&EHA WA YA Y| 6
kyl £t STSYN yS20K2RYyS2O0N@KRTE ARGAzSNIPL v LB ORBE 1S\SNGHN, 4 |
3S23NI TAOD 6LOKR 20y § 43N]  Gedabteno [JSdrd A B dzt MR Ridzmu 0 & !
ONf yIFtST i RSGSNNAYIGIYNSyidaFl 1180 SWIB RBE2df AFGITOKN A
TFYSn2@F i yI NER i @Ry LIPEcRM@bAeSE f SR1 & Y2t S dzf + Ny

10.: UOA O
¢Hd2 oF1FEtnalt LINI OS AKNYdzeS R2AG GUMRWNNILIEDON | (] &
I INB 3t G dzhyRigigae polydoidizack £ 2 LI G NRA @ S ORSIASTREYedi | O A

LJ2 R 2 a jgof morfologicky velmi@ I NJ& |1 6 Al yYONRIS K 2 S R Rz @zdza e ®1 @ G dz2N |
cytotypy. WSt A1 Gy N OKI NI 1,0 SN2 N¥A BoniiByy goukazije Hai §ejich

LINI? SRSLRRROFEONNBASQNS @ f SR2Pe OK R206t OK R21T yt O
bAOON L 2ARAS 48 GealeideNYSYONYY| tzNBESY YA LR D}
Ge OON LX 2ARAS VESY VUzRBY § v Bhiclopelits dzZ fle ON OK

V druhuG. sudeticumexistlzandzi pd.Jdzt | OSYA Y2NF 2t 23A01S NRBIT RNf ¢
njt RYS LINRBT {2dzytyed WS Y20ySs 0OS 2SK2 KIFIRO2@9S |
t N2 080K &S (2dzi2 LNRGIE Saze NN 2 Rzhafesd Edndt LIRS0 A ¢
avariabih 0 & g &ZRS 1f I RSy RANIT LINSRSOPNSY y2 RIKRE B4 dAIhjN
vztahy mezi populacemi aNd YOA | INB It Gdzd t N} OS o6& VY2KEl LIR2a&af 2
OK N} y 8Sryh@® Budeticurmn | j& & & Jsudevidemitem.
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