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ABSTRACT KEYWORDS
In this study, chromosome number and some morphological features of 6 Chromosome;
populations of Tanacetum pinnatum Boiss. collected from different Palynology;
localities in Hamedan province, Iran, are reported. In this species, five Variation;

populations with diploid chromosome number (2n=2x=18) and one Tanacetum pinnatum.
population with tetraploid chromosome number (2n=4x=36) were found.
Some vegetative and reproductive featureswere measured morphometricaly.
Pollen grain’s characteristics were also studied using light microscopy.
Morphological and palynological datawere analyzed by MV SP software
with UPGMA method. Analysis indicated significant differences among
the populations and showed that tetraploid population is quit deferent
fromdiploid ones. It seemsthat there are significant differences depending
on ploidy level, morphological features and pollen characteristic in

tetraploid plant and diploids. © 2014 Trade ScienceInc. - INDIA

INTRODUCTION

The genus Tanacetum L. from Asteraceae, tribe
Anthemideae, comprising about 160 species, distrib-
uted in Europe, Asia, Northern Africa and North
America, and constitutes one of the most problem-
atic generain thetermsof taxonomic complexity, espe-
cidly concerning genusdelimitation against closely re-
lated entities?. Thispolymorphic genusis character-
ized by aconsiderablevariation, betweenits species,
concerning flowers, inflorescence morphology, and
achene’s properties®. Tanacetum contained 54 spe-
ciesinFloralranicd® and someof them areendemicto
Iran(®,

T. pinnatumisaperennid plant that exhibitsdiver-

gency morphologicaly: itsheight variesbetween 20 and
60 cm, basal |eavesbetween 5and 17 cm. Itsinflores-
cenceiscorymb, with numerous capituleor rarely 3to
8 dens=capitule, ovateto cylindricd involucreandleaves
are pinnatisect!®. Themg or constituentsin the essen-
tia oil of T. pinnatumare camphor, a-pinene and cam-
phene”. Datafor the speciesare scarce and according
toour bibliogrgphicd studies, only few sudieshavebeen
performed about thisspeciesin Iran(”8.

In Anthemideae, polyploidy isvery common, par-
ticularly inthe some generasuch as Chrysanthemum®,
Ajanid™ andArtemisid™. Thegenus Tanacetum shows
ploidy level svariation upon species, evenin different
popul ations of the same species. For example, there
aredifferent ploydies, from diploid (2X) to decaploid
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(10X) in T. polycephal um®1213.4 gnd diploid (2X) to
tetraploid (4X) in T. parthenium*5¢, Chromosome
number was reported only as 2n= 18 for Tanacetum
pinnatum®.

One of themain aimsin this paper wasto docu-
ment the chromosomenumbersand karyologicd infor-
mation of the populations of T. pinnatum, collected
fromdifferent localitiesin Hamedan province, in order
to obtain information about chromosome number that
could beuseful intheir taxonomical gpplication. Some
morphologica featuresand paynologica characteris-
ticsof each population werealso investigated in order
to assessthe existence the correl ation between mor-
phology and level of ploidy, asthe second goal inthis

paper.

MATERIALAND METHODS

Plant materials

Herbarium vouchersof theal studied speciesare
deposited inthe Herbarium of Department of Biology,
Faculty of Science, Bu-Ali SinaUniversity, Hamedan,
Iran (BHU). Thelocations, collectors and dates are
shownintheTABLE 1.

Karyological studies

Chromosome counts were made on somatic
metaphases using standard squash techniques. Seeds
collected from naturally growing plantswereusedin
the present study. Root-tip meristems were obtained
by germinating seeds on the wet filter paper in Petri
dishesat gpproximately 20°C. Samples were pretreated
with 0.05% col chicinesfor 2 h 30 min at room tem-
perature. Thematerid wasfixedin 3:1v/v absoluteetha
nol: glacia aceticacidfor aminimum of 24 hat 4°C.

Merissemswerehydrolysedin 1 M hydrogen chlo-
ride (HCI) for 30 min at room temperature. They were
thenstainedin 2% acetic orceinfor aminimumof 3hat
4°C17, Squasheswere madein 45% acetic acid. Pho-
tographsweretaken through aZeissAxiostraPlusmi-
croscope (Germany) withaCanon G11 digital camera

(Japan).
Morphological studied

Twelvemorphologica characterswere assessed by
numerical analysis(TABLE 2). Cluster analysis(CA)
and principal componentsanalysis (PCA) were per-
formed by SYN-TAX PC 5.0 (Podani 1993). For CA,
apair-wise matrix of resemblance valueswas cal cu-

TABLE 1: Thestudied populationsof T. pinnatum

Populations L ocations Geographical Altitude Collector Chromosome Datepf
characters (m) number collection
. N: 35°14.641
Hamedan,  Kabudrahang,  Goliabad £ 4e0's0" 1910 Ahmadi on=18  1June2011
mountains .
904
. N:35°14. 649
Hamedan,  Kabudrahang,  Goliabad "'t"na0's) " 1870 Ahmadi on=18  1June2011
mountains .
524
. N:35°14. 583
Hamedan,  Kebudrahang, — Golisbad g 'opg050 " 1840 Ahmadi  2n=18  1lune2011
mountains \
767
N: 35°05.959' oM
Hamedan, from Lalgjin to Taherloo E: 048° 26. 2019 Ahmadi 2n=18 &
. 2011
N 34°14. 560
Hamedan,  Kebudrahang, — Goliabad "'t ne0'sy 1840 Ahmadi 20218 1June2011
mountains ,
509
N: 34°02. 632" oM
F Hamedan, Nahavand, Gamasiab E: 048° 22. 1883 Ahmadi 2n=36 Yy
-l 2011

lated fromraw standardized datamatrix, usng Gower’s

pair-group method by using arithmetic averages

coefficient of resemblance designed for mixed data (UPGMA). Also, cophenetic corrd ation coefficient (rcs)

setg®, A dendrogramwas generated by theunweighted

was cal cul ated®. For PCA, theraw datawere used
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TABLE 2: Morphological characteristicsin thesix populationsof T. pinnatum

Populations Characters 1 2 3 4 5 6
Height of plant (cm) 36.4 35 40 32 40.8 45,5
Basa leaf length (cm) 51 9.5 5 5.2 6.6 9.8
Basal leaf width (mm) 8 10 15 6 14 8
Stem leaf length (cm) 2.7 38 2.3 3.2 33 1.7
Stem leaf width (mm) 4 6 7 7 6 8
Size of stomata (ium) 3.24-2.62 35-28 3.3-29 3.45-29 3.25-2.6 44-3
Size of achene (mm) 2-0.7 18-1.2 1.2-0.8 22-0.6 1.7-0.6 31
Size of the Involucre (mm) 45-5 5-55 4-4.3 4- 4.6 6- 4.5 55-25
Size of the Pappus (mm) 051 0311 0.2-0.6 0.7-1 06-1 0811
No. of ribs 6 6 6 6 6 6
Shape of Involucre Ovate Ovate Ovate Ovate Ovate Cylindrical
Length of Peduncle (mm) 7 13 14 11 12 31

Figurel: Somatic metaphasesof different populationsof Tanacetum pinnatum. a-€) Five populationswith chromosome
number 2n=18. F) A population with chromosomenumber 2n=36. Scalebarsin all figures=5um

to create acorrelation matrix, and two eigenvectors  wereextracted, providing two axesontowhichtheraw
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Figure2: Somata and epidermal cell of different studied populationsof T. pinnatum. Scalebar sin all figures=10 pum

datawere projected to give atwo-dimensional plot of
thetaxaand characters.

Palynological studies

Pollen grainswereremoved from herbarium sheets.
Genera preparation consisted of acetolyzing mature
pollen grains as described by Erdtman™. Finally,
sampleswere examined using light microscope. Polar
diameter (P), equatorid diameter (E), SpineLength (L),
thickness (A), exinethickness (Ex) and distance be-
tween two spines(De), P/E and L/A were measured.

RESULTSAND DISCUSSION

Chromosomenumber

Most of the studied populations of T. pinnatum
had the chromosome number 2n=18 (TABLE 1, Fig-

ures 1) and our count confirmsthe existenceof thedip-
loid cytotype of this species, reported by Chehregani
and M ehanfart®. However, one popul ation wasfound
with tetrapl oid chromosome number 2n=4x=36 (Fig-
urel). Thisisthefirst report about itstetraploidy as
new ploidy level for thisspecies(TABLEL).

Morphological results

Morphometric measurement indi cated that plant
height varied from 32t045.5 cm, basal |eaf lengthand
width ranged from 5.1t0 9.8 cm and from 6 to 15 mm
respectively. Stem leaf length and width ranged from
1.7 to 3.88 cm and from 4 to 8, respectively. It was
adsodeterminedthatindiploid plantsstomatd cdl length
varied from 3.24t0 3.5 um, while in tetraploid plant
was4.4 um (Figure 2). Furthermore, it was found that
involucrelength varied from 4 to 6 mm, achenelength
ranged from 1.2 to 3mmand length of Pedunclevaried
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from 7 to 13 mm in diploid populations but they are
different from tetraplod population (TABLE 2).

Inthetetraploid population it wasfound that In-
volucrelength varied fromand 2.5t0 5.5 mm, achene
length ranged from 1 to 3 mm and |ength of Peduncle
was 31 mm. Thediploid popul ationsexhibited ovate
Involucrewhereasthetetrapl oid population had cylin-
drical Involucre.

Andysisof Morphologica databy MV SP software
with UPGMA method showed two distinctivedifferent
groupsin thepopulationsof T. pinnatum (Figure 3).

UPGMA 6

— 9
3
2
—4
1

T T T T T T 1
6 5 4 3 2 1 0

Average Distance
Figure3: Dendrogram of thesix populationsof T. pinnatum
obtained by analysisof 12 mor phological characters. The
tetraploid population wassepar ated car efully regar ding mor -
phological characteristics

Tanacetum pinnatun wasinvestigated asterm of
pa ynol ogy andtheresultsshowed that thepollengrains
are bel onging to theAnthemis-typethat isaccordance
with some prior results?2, whichischaracterized by
long spinesasexine ornamenta el ements. Polar diam-
eter ranged from 27.2t0 35.2 um. P/E ratio varies from
0.921t0 0.97. The exine thicknessranged from 1.14
um to 1.66 um. Spine length and thickness ranged from
2.310 4 um and from 3.08 to 3.9 um. Distance be-
tween to spine varies between 4.4to 7 um and L/A
ratiowasvariedfrom0.64t0 1.05 (TABLE 3and Fig-
ure4). Resultsindicated that thetetraploid popul ation
haslarger pollen grainsthan thediploid ones(TABLE
3).Palynological datawereanalyzed by MV SP soft-
warewith UPGMA method and results showed that
thediploid populationsare similar regarding palyno-
logicd characteristicsbut are different fromthetetrap-
loid population of T. pinnatumand the popul ation was

—————y FULL PAPER
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Figure 4 : Pollen grains of the studied populations of T.
pinnatum. L eft, polar view and right, equatorial view. Scale
barsinall figures=10 pm

located inasinglebranchintheresulted cluster (Figure
5).

Polyploid popul ations show cons derable ecol ogi-
ca, morphologica and genetic differences compared
to their corresponding diploids??. According to
Oliveird® in somegtrainsof Seviarebaudianathere
Isapositivecorrel ation between thesize of thepollen
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TABLE 3: Pollen measurementsof thedifferent populationsof tanacetum pinnatun

Charsciers o dames 75 lagn o Se LA el P e
(um) (um) (um) (um) (um)

1 29.8 30.8 0.97 2.7 36 0.75 12 4.9

2 29.4 318 0.92 2.3 36 0.64 136 5.2

3 27.2 29.4 0.92 35 332 1.05 16 7

4 308 32 0.96 2.7 35 0.77 1.66 4.4

5 28.4 30.2 0.94 3.14 3.16 0.99 114 5.4

6 35.2 36.6 0.96 2.7 3.08 0.88 158 6.02
grainsor stomataand thelevd of ploidy that isaccor-
dancewith our results. Theresultsof thisresearch work ACKNOWLEDGEMENTS

showed that the size of the pollen, that arereflected in
the P and E values among the popul ations, height of
plant, achenelength, length of Peduncleand sizeof sto-
matain teteapl oid plant werelarger than popul ations
withdiploidlevel. Compared to diploids, thetetraploid
population had larger stem leaf width and lower Spine
thickness, but these variations are minor and do not
reved significant differencesbetween thetetrgploid and
diploids. Morphologicd differenceswerea so observed
between diploid plants of T.pinnatum.

The obtained groups of morphologica datahad a
good correlation with palynol ogical groupsthat con-
firmed apositivecorre aion between theleve of ploidy,
morphologica featuresand pollen characteriticin tet-
raploid plant and diploids. Thisisthefirst report about
the presence of teraploidy inthisspeciesand itisrec-
ommended for further studiesregarding itstaxonomica
position, becauseitscharacteristicsissignificantly dif-
ferent fromdiploid populations. Itsploidy level canbe
regarded asthe sign of new speciesformationf®l.

UPGMA

w O O

4
-2
1

r T T T T T
36 3 24 18 12 06 0

Average Distance
Figure5: Dendrogram of T. pinnatum populationsobtained
by analysisof palynological characters

Thisresearchwasdone using of agrant provided
by the research conical of Bu-Ali Sina university,
Hamedan, Iran.
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