ACTA BOTANICA CROATICA
CODEN: ABCRA 25

ISSN 0368588

elSSN 1848476

ACCEPTED AUTHOR VERSION OF THE MANUSCRIPT
80(1), 1°* April 2021

Morphological and chemical evidence of Teucrium x rohlenae K.Maly (Lamiaceae), a new
hybrid in Croatia.

Mil oS Zbiljié, Branislava Lakus$i ¢, Mirjana M

Please cite this article as: Zbi M,j i EaB Mair € Mt i Bogd&novl&@kusi ¢
Mor phol ogi cal and chemical evidence of Teuc
hybrid in Croatia. Acta Botanica Croatica, DOI: 10.37427/b@@28-033

This is a PDF file of a manuscript that has been accdptqulblication. The manuscript will
undergo and language and technical editing, formatting and author proofing before it is
published in its final form.



Y. LITWLO aX [!'Y] ~LO .Z alw29¢LO aX . hD5!/bhzxzLDO

Morphological and chemicalevidenceof Teucrium? rohlenaeK . M a(lLainiaceae) a new
hybrid in Croatia

i | @i, jBiadislaval a k d, gMirjana Ma r | 2e $androB o g d a f,oDmitar
akdgil

! University of Belgrade Faculty of Pharmacy,Departmentof Botany, Vojvode Stepe450,
11060Belgrade Serbia

2 University of Belgrade Facultyof PharmacyDepartmenbf Pharmacognosy/ojvode Stepe
450,11060Belgrade Serbia

SUniversity of Zagreb, Faculty of Agriculture, Department of Agricultural Botany,
Svet og icesta2d 400G Zagreb,Croatia

4 Centreof Excellencefor BiodiversityandMolecularPlantBreeding,Sv e t 0 ¢ icesta2d,s k a
10000Zagreb Croatia

® University of Belgrade Faculty of Biology, Institute of Botany and Botanical Garden
AJevr e Mmakewwskald 11221Belgrade Serbia

*Correspondingauthore-mail: milos.zbiljic@pharmacy.bg.ac.rs
Running title:Teucrium?® rohlenaein Croatia

Abstract SeverahaturalhybridsbetweenTeucriummontanuni. andT. poliumL. havebeen
describedn certainpartsof the areawherethis two speciesarein sympatry A newpopulation
with intermediatendividualsthatsharemorphologicatharacteristicef both T. montanunmand
T. poliumis found in Croatia(Bisko nearTrilj), andmostlikely representa hybridogenous
taxon. The aim of this study is to compare morpheanatomical and phytochemical
characteristic®f two parentalspeciesand their putativehybrid, aswell asto determinethe
mostimportantdistinguishingcharacterbetweenthesethreegroups.ln orderto describethe
variability and significance of morpheanatomical and phytochemicaldifferentiation of
analysed groupsseveralmultivariate statisticalanalysiswere conducted(PCA, CDA, DFA,
UPGMA-clustering).All analyses confirm the separationof two species T. polium and T.
montanum and reveal intermediateposition of their putative hybrid. In this way, data of
morphologicaland anatomicalanalysistogetherwith dataof the compositionof the essential
oils supportthe assumptiorof the hybridogenou®rigin of intermediatendividuals.Basedon
descriptionsand original indication of parentalspeciesof previouslydescribechybridsT. 3
castrenseVerg, T. 3 bogoutdinovaeMelinkov and T. 3 rohlenaeK . Mawelfqund that
intermediate specimenscollected in Croatia perfectly match with T. 3 rohlenae a
hybridogenougaxondiscoveredy Rohlenain the vicinity of Kotor in Montenegrgandthus
provea presencef anewnaturalhybridin theflora of Croatia.

Keywords: Adriatic flora, anatomyhybridization,morphology phytochemistryTeucrium
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Introduction

ThegenusTeucriumL. is representethy approximately250 speciesvhosecentreof the
diversity is in the Mediterranearregion (Harley et al. 2004). The genusincludesshrubs,
subshrubsandherbaceougerenniad, rarelyannualor biennialplants,which mostly grow on
openexposedocky grounds,rock crevicesand screes Basedon the characteristic®f calyx
andlife forms the genusTeucriumis separateahto sevensections The secton Polium (Mill .)
Schreb comprisesof 19 specieswhereT. monanumL. andT. poliumL. belongto the same
phylogeretic lineage (Tutin and Wood 1972 Salmaki et al. 2016. As a result of wide
distribution of thesetwo species chromosomenumbersvaries greatly within this area.T.
montanums diploid or tetraploidwith chromosom@&umber2n =13, 22, 2626+0 2B, 26+0
7B, 30, 60. Chromosomenumberdfor T. poliumare2n = 26, 26+3 4B, 52, 78, andit canbe
foundasdiploid, tetraploidandhexaploid(Ranjbaretal. 2018).

Thesetwo taxaaresemiwoody, evergreersmall shrubs T. poliumis erectup to 45 cm
high, whereasT. montanumis usually prostrate growing up to 30 cm. The most prominent
morphologicaldifferencesof this speciesare observedin the indumentumand leaf shape.
Teucriumpoliumis distinguishedy averydensendumentunctomposed ofjlandularandnon
glandularmulticellular, uniseriate,branchedhairs whereasT. montanumhas a less dense
indumentum composed of glandular and non-glandular multicellular, uniseriate and
unbranchedhairs (J u r iGg u b etdli 4007 L a k ueg al.[2010). Teucrium polium is
characterisethy dense hairy calyx, in contrastto calyx of T. montanunmwhosecalyx hasless
hairs. The calyx teethof T. poliumaremoderatelyobtuse while T. montanumhasacuteoften
setaceouteeth(Maurer1967 D i k 1974l

Thesawo speciesarefoundin sympatryin certainpartsof ther distribution with several
hybridogenousaxabeingdescribedas T.3 castrensé&/erg. T.3 bogoutdinovadlelinkov and
T.3 rohlenaeK . M aThdfirstly describedybridogenousaxonbetweerT. montanunandT.
polium was collectedin July 1907 and June1908 nearthe town Castresin southFranceby
Vergun (Verguin1908) Vergun namedthatplantT. 3 castrensewith T. poliumssp.polium
Briquet and T. montanumL. as supposedarentalspecies Fifty yearslater, Maurer found
individualswith intermediatemorphologicalcharacteristicbetweerspeciesl. montanurmand
T. poliumon dunesnearLignang North Italy (Maurer1967) Thiswasthefirst finding of T. 3
castrenseén Italy (Maurer1967).Anotherhybridogenousaxonhasbeendescribedy Rohlena
in the areanearKotor in Montenegro(Rohlenal922). However,according to theShenzhen
Code andArt. H.2.1. (Turland et al. 201&) wasinvalidly describedasT. montanun® polium
(andMall validly renamedt asT.3 rohlenae( Ma1930. SubsequentlyT.3 bogoutdinovae
from Moldova havebeendescribedMelnikov 2014). The speciesT. reuticumBogoutdinova
andT. polium werelisted as parentsfor T. 3 bogoutdinovenhich was describedon a rocky
terraceof the river Reut (Bogoutdinoval991). Given that T. reuticumis consideredas a
heterotypicsynonymof T. montanunm(Eur+Med 2006)T. 2 bogoutdinovecanalsobetreated
asahybrid betweenrl. montanumandT. polium.

We conductedseveralield trips, duringJune2018in Bisko nearTrilj in Croatia(Fig. 1),
where T. montanumand T. polium grow sympatrgally. There we found individuals with
intermediate morphological characteristicsbetween these two species,which represent
hybridogenousaxon

Theaim of our studyis to comparanorpheanatomicahndphytochemicatharacteristics
of parentsand their putative hybrid and to determinethe most important charactersof
differentiation.
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Material sand methods

Becauseof the small populationsizesof T. montanumand the putativehybrid in their
narrow hybridizationzone(Bisko nearTrilj, Croatia) andtheir presumecdendangeredtatus,
destructivesamplingwaslimited to a minimum,which resultedin arelativelylimited number
of analyzedndividuals.A total of 29 specimensvereselectedandscoredfor analysesThose
include 10 specimen®f T. polium 13 specimen®f T. montanumandsix specimen®f their
putative hybrid. Specimensvere depositedn the Herbariumof the Institute of Botanyand
BotanicalGardenof the Facultyof Biology, University of Belgrade(BEOU T herbariumcode
follows Thiers2019)

Analysedsamplesare as follows
T. montanum

T CROATIA, Trilj, Bisko( 4 3. 5 N9 4 8 0 A &)5p3eddmAcchialeg.:D.

Lak uBL & k yM.Z b i 130.06.2018(BEOUT 54028)
T. poliumssp.capitatum

. CROATIA, Trilj, Bisko( 4 3. 5 N9 4 8 0 A &)5p3eddpriacchjeg.:D.

Lak uBL & k yM.Zb i 130.06.2018(BEOUT 54027)
Putativehybrid "T. montanun® poliunt'

. CROATIA, Trilj, Bisko( 4 3. 5 N9 4 8 0 A &)5p3eddpriacchjeg.:D.
LakuB.iLlak y8.izibi 139.062Q18(Teucrium? rohlenaeK.Mall,
BEOUT 54029)

 CROATIA, DalmatinskaZagora,Vrgorac,Mt. Matokit, ZavojaneZ e k eRloil |
(43. 24N 723246 £8mckyAground pasture leg: M. Vukoj evi |,
13.06.2015(sub.T. montanuni., ZAGR 1 40074).

Formorphologicabnalsissample®f stemwith leavegwithoutterminalinflorescence),
leaves,bracts, calyx and flowers from terminal inflorescenceswvere storedin solution of
glycerolandethanol(1:1). Anatomicalsectionsof leaveswerepreservedn permanenslides,
preparedoy the standardmethodfor light microscopy.Crosssectionsof leaveswerecuton a
Reichertsliding microtome(up to 15 O nthick). The sectionsverestainedwith safranin(1%,
wlv, in 50% ethanol)andalcianblue (1%, w/v, aqueous)All slidesweremountedin Canada
balsam after dehydration ( L a k tgal. i2010) Morphometric analysis included 21
morphologicaland23 anatomicatharacters.

Plant material (3-4 g) was extractedwith n-hexane(1:10) during 24 hours at room
temperatureThe extractionwasrepeatedextractsunitedandconcentratedinderthe reduced
pressure.

The qualitativeand quantitativeanalysisof hexaneextractswasdoneusingthe GC and
GC/MSmethod.The GC analysisvasperformedon anAgilent 6890NGC systemwith a5975
MSD andFID detectorsThecolumnwasHP-5MS (30m=3 0.25mm, 0.25¢ nfilm thickness).
Two L wereinjectedandthe injectortemperaturavas200A Qvith a 10:1 split ratio. Helium
was usedasa carriergas(1.0 mL min, constantlow mode).The columntemperaturavas
linearly programmed60i 280 A Crate3 A Gnin%, 280 A Gor 5 min). The transferline was
heatecat 250A @ndtheFID detectorat 300A CEl massspectra(70 eV) wereobtainedn the
m/z range of 35 550. The retentionindices (Kovat's retentionindex, RI) of essentialoll
componentsvere experimentallydeterminedrelative to two seriesof n-alkanes(Cs-C20 and
C21-Ca0). Their spectra were obtained under the same chromatographicconditions.
Identificationof compoundsvasbasedon comparisorof their retentionindices(RIl) andmass
spectrawith thosefrom authenticsamplesand/ortheNIST AMDIS software Wiley, theAdams
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databaseand available literature (Adams 2007). Relative percentagesof the identified
compoundsverecomputedon the basisof the peakareasobtainedby FID detector.

The chemicalanalysiswasperformedon all compoundg28) of hexaneextractsor only
onterpeng17)compounds.

In order to describe the variability and significance of morphoanatomicaland
phytochemicaldifferentiation of analysed groupsPrincipal componentanalysegPCA) and
Canonicaldiscriminantanalysis(CDA) were used,aswell asan UPGMA (unweightedpair
group methodwith arithmeticmean)clusteringanalysisbasedon Mahalanobisdistancedor
mophoeanatomicaldataand Pearsods distancesfor chemicaldatain the UPGMA clustering
method. Discriminant function analysis (DFA) was usedto estimatethe contribution of
individual charactergo the overall discrimination.Statisticalanalysesvere performedusing
Statisticav.8.0(StatSoft2007).

Results

Multivariate analysisof the morpho-anatomical characters

Principal componeh analysis (PCA) and Canonical discriminant analysis (CDA)
performedon morpheanatomicalcharactergevealedclear separationof T. polium and T.
montanum as well as clear intermediateposition of the putative hybrid (Fig. 2A,B). Both
analysesevealeda clearseparatiorof threegroupsalongx-axis,whereasCDA revealedclear
separatiorof putativehybrid alongbothdiscriminantaxis.

Clusteranalysisperformedon all morphoanatomicatharacterglassifiedT. poliumand
the putativehybrid in thefirst cluster while T. montanumbelongsto the secondcluster(Fig.
3A). On the other hand, the cluster analysisbasedon leaf anatomyrevealedthe hybrid
individualsarecloserto T. montanumn(Fig. 3B).

Charactersthat predominantlycontribute to the distinction among the groups are:
covemge of adaxialindumentum thicknessof cuticle, numberof teethon the edgeof a leaf,
bractlength, stemlength, frequencyof lateralwisp on stem'snodes distancebetweencalyx
baseand tooth base,length of the narrow part of the calyx teeth and numberof terminal
inflorescenceg¢Tab. 1).

Chemical analysisof volatile compounds

The chemical analysis of the aerial p a r Yolatile compoundsrevealedthat total
hydrocarbongsaturatedndunsaturatedyverethe maincompoundsn all investigatecsamples
(82.990.7%). Sesquiterpendnydrocarbonsand oxygenatedsesquiterpenewere presentin
amountghatdid notexceedl0.2%andmonoterpendydrocarbon®nly about1% (Tah 2).

The chemical compositionof the extractsof the studied groups was quite similar.
Saturatedand unsaturatechydrocarbongepresentedhe main compoundg(33.275.0% and
14.1-49.6%). The saturatedhydrocarbonscontaining 25, 29 and 31 C atoms, pentacosane
(33.6%and46.5%),nonacosan€9.2-17.5), untriacontang0.2-12.3%)aswell asunsaturated
untriaconten€11.448.4%)weredominant.

Theclusteranalysisof all compound®f hexaneextractqFig. 4A) revealedhesimilarity
in the compositionof T. polium and putativehybrids aerial partsvolatiles. The extractsof T.
poliumandtheputativehybrid werecharacterisetly pentacosan@6.5and33.6%),compound
thatwasnot presenin the T. montanunvolatiles.Unsaturatedintriaconten€48.4%)wasthe
maincompoundn the T. montanunextract.

On the other handdifferent resultswere obtainedwhenonly terpenecompoundsvere
usedfor clusteranalysis(Fig. 4B). Therewasa certainsimilarity betweenthe compositionof
monoterpeneandsesquiterpenes extractsof T. montanumandthe putativehybrid, mainly
representeddy highergermacren® content(3.7%and2.5%).

bh+LO
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Discussion

Intermediate position of putative hybrid

Accordingto theleaf shapeandthe edgeof aleafwith oneor moreteeth majority of the
hybrid individualsresembleT. polium (Fig. 5). Indumentumof the leaf of the hybrid is less
densehanT. poliumleafindumentumput moredensehanindumentunof leaf T. montanum
In addition,non-glandularuniseriatebranchedairsthatdominaten T. poliumandabsentin T.
montanumarepresenin the putativehybrid. In the sametime, the hybrid individualscontain
manynon-gladularuniseriaé unbranchedrichomespresentin T. montanumbut absentin T.
polium(J ur Gy u b etd.2007 L a k vetpi. 2010,Fig. 5).

Also, somehybrid individuals have short densetufts of the lateral shootson the stem
nodes featuregypicalfor T. polium, butabsentin T. montanun{Fig. 5).

Theimportantindicatorof transitionin morphologicalcharatersof the putativehybrid
is thecolour andnumberof flowersandthe consistencyf theinflorescencesTeucriumpolium
hasthe compacinflorescencevith alargenumberof smallwhite flowers (betweenl3and51,
in average30); T. montanumhasuncompacinflorescenceawith a small numberof largepale
yellow flowers (between6 and 16, in averagell), andthe hybrid individuals has compact
inflorescenceavith asmallnumberof white flowers (betweer7 and20, in averagel 3) (Fig. 5).
Calyx morphologyclearly showsintermediateforms. Basedon calyx dimension(cayx tube
length calyx tooth length and width) putative hybrids are betweenparents smallerthan T.
montanumandlargerthanT. polium Additionally, the putativehybrid possessssetaeon the
top of theacutiformsetaceousalyx teeththatareshorterthanthe setaeof T. montanumyhile
setaearemissingin T. polium(Fig. 5).

Finally, andin their generahabitus putativehybrid has atransitionalcharacterNamely,
floweringstens of hybridindividualsareerectlike in T. polium, while lateralvegetativeshoots
aredecumbentike in T. montanum.

A previouswork showedthat Teucrium speciesfrom the Balkan Peninsulausually
containsmall quantitiesof essentiabil (K o v a | eeall 2001).Sesquiterpeneserethe main
compounds$n theessentiabils of aerialpartsof T. montanunandT. polium In theinvestigated
samplesfrom Montenegrogermacrendd (15.0%), U-pinene(12.4) and b-eudesmok10.1%)
werethe mostabundanin T. montanumwhile b-pinene(19.8%)andgermecren® (11.9%)
in theoil of T.polium( K o v a éta. 2001)).Theessentiabil from aerialpartsof T.montanum
from Croatiacontainedyermacren® (17.2%),b-pinene(12.3%)andb-caryophylleng7.1%),
while b-caryophylleng52.0%)dominatedn theoil of T.polium( B e etal. 2011). Contrary,
germacrene (31%) was dominantin the essentialoil of T. polium from Serbia,while U-
cadinene(8.1%) and b-caryophyllene(5.1%) were the main compoundsin T. montanum
( Ra d udtab. 20i12).Furthemore, themostrecentstudyof the variability of essentiabil of
differentpopulationsof T. montanunfrom centralandsouthBalkanPeninsula(14 populations
from Serbia, Greeceand Albania), revealedextremely large differencesin the chemical
compositionof essentiabils of the aerial partsof T. montanum( Ma r letaalt 2018). This
studyshowedhatthe compositionof essentiabils wasquitevariableandthemaincompounds
in almostall oils weregermacrend® (trace45.5%),sabinengtrace23.1%),U-pinene(trace
20.7%) limonene(trace20.4%),(E)-caryophyllené2.9-14.5%),0-cadinendtrace 13.8%)and
U-cadinendtrace12.0%).

Theseresultsshow that the compositionof the essentialbils of the two speciess not
clearly different given that they contain similar compoundsand similar pattern of the
variablity. It indicateghatonly onthebasisof thechemicalcompositionof essentiabils is not
possibleo distinguishthem, whatis in accordancevith theresultsof severarecentstudieshat
showedhatvariationin the compositionof essentiabils within aspeciesappearso betherule
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ratherthanthe exception,andthatthe geographicatistributionof differenttypesof essential
oils of plantsis strongly co-related with the environmentalcorditions including climate,
geological,pedologicaland phytosociologicalcharacteristicof the habitats(K u g t et a. k
1984 ,Franz1993,JugD u j a kebak2012,L a k uetpi. 2012).

However togetherwith dataof morphologicaland anatomicalanalysis,as well as the
data of the compositionof the analysedessentialoils also supportthe assumptionof the
hybridogenou®rigin of intermediateéndividuals.

Taxonomicaltreatment and distribution

Brief description®f hybridogenousaxaT.2 castrensendT.? rohlenaelargelyoverlap
with featuresof collectedhybridindividuals(Verguin1908 Rohlenal922 Mal  195Q Maurer
1967). Consideringthat subspecied . polium ssp. polium as one parentof T. 3 castrensds
distributedonly in the wesern partsof the Mediterranear{Tutin and Wood 197X uro+Med
2006 we have excluded the possibility that hybridogenic individuals from Crbeatang to
this taxa.

In the same timegiven thatT. poliumssp.capitatum(L.) Archangeli andr. poliumssp.
vincentinum(Rouy) D.Wood are distributesh Croatia( Ni kol i | 2019) , as
from Trilj belong to subspecied. poliumssp. capitatumalso distributed in Montenegro
(Euro+Med 200bwe suggesto examinedhehybridincludein taxonT. 3 rohlenag originally
foundanddescribedn areanearKotor in MontenegraRohlenal922 Mall 1950).

We haveanalysedZ AGR herbariumspecimen®f T. poliumandT. montanuncollected
in Croatig and we found specimenghat perfectly matchthe appearancef the hybrid T. 3
rohlenae These specimensveredeterminedasT. montanunandwerecollectedin 20150nthe
mountin Matokit nearVrgoracin DalmatianZagora.

EventhoughT. 3 rohlenaehasbeenregisteredonly in threelocations(Montenegro:
Kotor, Croatia:Trilj andMatokit, Fig. 1), it is likely thatits distributionis muchwider, sowe
canexpecthybrid individualsin areasvhereT. montanurmandT. poliumgrow in sympatry.
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Tab. 1.Discriminant functional analysis summary of the 18 most important meapatomical
characters for 29 specimens T™ucriummontanumT. poliumand putative hybridin their
narrow hybridization zone imBisko near Trilj (Croatia).Invariable and highly coelated
characters were excluded from analysis.

Anatomy Wilks' Partial F-remove P_level
Lambda Lambda (2.8)

Radius of the central nerve 0.001401  0.990041 0.040235 0.96076
Coverage of adaxial indumentum 0.001605 0.864346 0.627779  0.55815
Number of capitate hairs C 0.001599 0.867574 0.610556  0.56654
Thickness of adaxial epidermal cells 0.001537 0.90247 0.432283  0.66333
Thickness of cuticula 0.001675 0.828184 0.829843  0.47044
Morphology

Leaf surface 0.002156  0.643504 2.215968 0.17148
Leaf base width 0.001557  0.890808 0.490304 0.62971
Number of teeth on edge of leaf 0.00197 0.704347 1.679023  0.24612
Bract length 0.001626  0.853201 0.688230  0.52991
Average width of bract 0.001747  0.794168 1.036716  0.39779
Stem length 0.001829  0.758577 1.273031 0.33113
Frequency of lateral tuft on stem's nodes 0.001786  0.776835 1.149100 0.36418
Average length of first three internodes 0.002502  0.554452 3.214335 0.09451
Dance between calyx base and tooth 5 451637 0850866 0701094  0.52414
Length of narrow part of tooth 0.001512 0.917384 0.360227  0.70828
Width of tooth 0.001532  0.905726 0.416345 0.67296
Number of flowers in terminal 0.001944 071378  1.603966 0.25957
Number of terminal inflorescences 0.001763  0.787023 1.082446  0.38366
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Tab. 2. The chemical compositiof#) of the volatiles offeucrium montanup¥. poliumand
putative hybridn their narrow hybridization zone Bisko near Trilj (Croatia)RI i retention
index, ti trace(< 0.1%).

Compund RI T. montanum  putative hybrid  T. polium
alpha-Thujene 922 0.39 t t
alpha-Pinene 929 0.18 0.29 t
Sabinene 968 0.40 0.50 t
beta-Pinene 972 0.13 0.16 0.18
beta-Bourbonene 1381 0.49 0.25 t
(E)-Caryophyllene 1416 t 0.97 2.32
(Z2)-beta-Farnesene 1439 0.90 0.00 0.00
alpha-Humulene 1450 0.00 t 0.18
(E)-beta-Farnesene 1452 1.01 0.00 t
Germacrene D 1478 3.74 2.46 1.42
Bicyclogermacrene 1493 0.36 0.30 0.20
alfa-Bisabolene 1498 0.30 t 0.00
beta-Bisabolene 1505 t 0.00 0.27
cis-Sesquisabinene hydrate 1540 1.81 0.00 0.00
E?gfa'tseesq“isabi”e“e 1576 0.48 0.00 0.00
epi-alpha-Cadinol 1637 0.51 0.00 0.00
Hexahydrofarnesyl acetone 1838 0.62 t 0.30
Tetracosane 2397 t t 0.10
Pentacosene 2489 1.22 2.93 2.74
Pentacosane 2509 0.00 33.56 46.53
Hexacosane 2589 0.31 0.26 0.34
Heptacosane 2689 3.93 2.88 2.61
Octacosane 2789 0.93 0.57 0.70
Nonacosane 2890 17.45 13.43 9.20
Triacontane 2990 3.12 1.47 1.09
Untriacontene 3092 48.43 20.61 11.40
Untriacontane 3125 0.16 11.94 12.32
Dotriacontane 3187 7.31 3.09 2.13
Percentage of identified

compounds 94.18 95.67 94.12
Monoterpene hydrocarbons 1.10 0.95 0.18
Sesquiterpene hydrocarbons 6.80 3.98 4.48
Oxygenated sesquiterpenes 3.42 0.00 0.30
Saturated hydrocarbons 33.21 67.20 75.02
Unsaturated hydrocarbons 49.65 23.54 14.14
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Fig. 1. Known occurrence®f Teucrium? rohlenaeK.Mall basedon literature datgA) and
recentlydiscovered plants (B, CA i Kotor in MontenegroB 1 Matokit, andC 1 Trilj, both
in Croatia.
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Fig. 2. Multivariate analysisof the morpheanatomicablatafor the TeucriummontanumT.
poliumandputative hybridn their narrow hybridization zone Bisko near Trilj (Croatia)A
i Principalcomponentnalysis(PCA), B 1 Canonicaldiscriminantanalysis(CDA).
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Fig. 3. Cluster(UPGMA) analysisof the morpheanatomicablatafor the Teucriummontanum
T. poliumandputative hybridn their narrow hybridization zone Bisko near Trilj (Croatia)
A1 for all morpheanatomicatharactersB i only for theanatomicatharacters.
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Fig. 4. Cluster(UPGMA) analysisof thechemicaldataof volatile compoundgor theTeucrium
montanumT. poliumandputative hybridn their narrow hybridization zone Bisko near Trilj
(Croatia) A i for all compoundof hexaneextracts(28), B i only of the terpenecompounds
@an.
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Fig. 5. Morphological characteristic of inflorescence, iea and calyx and anatomical
characteristic of leatross sectiorof Teucriummontanum(m), putative hybrid (3) and T.

polium(p) in their narrow hybridization zone Bisko near Trilj (Croatia)l i inflorescence?

I leaves3i abaxialleafside,41 adaxialleafside 571 calyx, 61 leafcrosssectionm6i only

nongladular uniseriate unbranchedtrichomesin T. montanum 36 1 both branchedand

uniseriatenonglandulatrichomesn putativehybrid,p61 only uniseriatboranchedonglandular
trichomeson bothsideof leafin T. polium.
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