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Pollen Morphology of Pyrethrum tatsiense (Compositae) from Pakistan
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Abstract

Palynological studies dPyrethrum tatsiens¢Bur et French) hing (Compositae) was carried oith \Wght
microscope. Pollen grains are trizonocolporateyrate to non-lacunate and echinate. Pollen dianeteguatorial
view is oblate-spheroidal, spheroidal to subobkatid circular to semi-angular in polar view. Colpng) and broad.
Columella branched and well developed. Pollen dtara such as polar and equatorial diameter, gékinkness, spine
length and number of spine rows between colpiaxertomically important. Pollen data Bjrethrum tatsienselosely
relates withChrysanthemurandTanacetunspecies.
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1. Introduction

Pyrethrum tatsiens@ur et French) hing (Compositae) is an importaedicinal plant and act as insecticide
(Heywood, 1978). Stewart (1972) has placed iChrysanthemumin symbolic Afghanicac No.2. Rechinger places
Pyrethrumand TanaceturmunderChrysanthmumKitamura does the same (Stewart, 1972). The fa@idmpositae is
one of the largest among the angiosperms with ddweaide distribution and comprises of + 1535 genand C.2300
species distributed in 3 sub-families and 17 trifg&safoor, 2002). It is a cosmopolitan family, whio term of size is
the largest in Pakistan , comprising of C.650 sgedistributed in tribes including those in cultiva (Nasir and Rafiq,
1995; Ghafoor, 2002). It includes perennial, anraabiennial herbs. The pollen grains of Compositee helianthoid,
spherical or slightly flattened, mainly tricolpogatechinate with variation in size and colpus num@y¢odehouse,
1930, 1935; Skvarlat al., 1977). The study of pollen morphology, an effeetaid to plant taxonomy and phynology
has been demonstrated through a large volume ditatibns (Erdtman, 1952, Ferguson and Muller, 2N&ir, 1979).
Stix (1960) and Skvarlat al., (1977) have added considerably to establish tquamess of exine architecture in the
family, providing useful information towards thextmomy and phylogeny of the group. A critical revief the pollen
morphology in relation to taxonomy and evolutiontbé family has been provided by Skvadaal., (1977) and
Heywood et al., (1977). The analytical studies of pollen morphgldg relation to taxonomy and phylogeny of
angiosperms (Nair, 1979; Walker, 1976) have seteethdicate the highly advanced position of Comfamsiin the
evolutionary hierarchy of dicotyledonous angiospgrnm conformity with the conclusion of systematisind
phylogeneticists alike (Nair and Lawrence, 1985)mpositae is unique in its morphological pattetnsth of the
vegetative and floral parts, pollination ecologhemical constitution and phytogeography and po#lad provide a
replica of uniqueness of the taxa of Compositae. fimily is remarkable in many aspects. It hasrtagimum number
of species, its worldwide distribution, its varietfyfforms and its very effective mechanism for srpsllination. (Dutta,
1974). Since there is no reports on the pollen maqmy of the genuPyrethrum tatsienséom our area, the present
paper gives an account of palynological informafimnpollen flora of Pakistan.

2. Materials and methods

The polliniferous material for present investigatihas been obtained from herbarium of Quaid-i-Azam
University (ISL), Islamabad . The slides were prepaby acetolysis method (Erdtman, 1952). Floredsevireated for
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five minutes in acetic acid. Pollen graini for LNight microscopy) were mounted in glycerin jellyolBr axis,

equatorial diameter, P/E ratio, exine thicknesmespength, number of spine rows between colpipsha polar and
equatorial view and aperture type were recorded. ddta was statistically analyzed. The terminolisgy accordance
with Erdtman (1952), Huang (1972) and Penal.,(1994).

Specimens investigated: Chitral District: Najdar Hills, 2288 Mugarrab Shand Dilawar; Lashtabrum Hills,
2326, Mugarrab Shah et al.

3. Reaults

Pollen morphology can be useful in supporting taoic suggestions (Clark et al., 1980). The rolpalfen
morphology is of significance in taxonomic debaiedlassification. Pollen grains have an importzant in the modern
issues of plant taxonomy (Bashir and Khan, 2003rigu(1972), Tonnsovic (1997) used pollen characisran
additional information for systematic purpose. €let al., (1980) distinguished some genera on tssbof pollen
characters i\stereag(Compositae). Mbagwu et al., (2008) used pollesratters for the establishment of interspecies
relations among five species of Asteraceae. Thegrted that the differences and similarities ingrolmorphology are
significant and could be exploited for biosystematiirpose. Similarly, Edeoga and Gomina (2001) ibdgwu and
Edeoga (2006) have utilized pollen attributes tatdish probably evidence of relationships amongade groups of
flowering plants in Nigeria.The pollen data Bfrethrum tatsiensés in close affirmity withChrysenthemunand
Tanacetunas detailed below.

Size: Pollen grain size (polar — equatorial diameteinep excluded) ranged from 28.3 (26.3um — 30.0,0m5.9
(25.0um — 27.5um). There is variation between patat equatorial diameter. P/E ratio is 1.09. Md208), Meo and
Khan (2006) observed similar sized pollerChrysanthemum partheniu(@ompositae) while Zahur et al., (1978) in
the same way reported pollen size as 27(30) 33p. imdiciumwhich corroborate with present findings. Wodehouse
(1965) believed thaChrysanthemum murifoliuns an admixture ofC. indicum due to closeness in size range.
Similarly, Meo (2005) recorded similar type of mollsize in 4 species ®anaccetum

Symmetry and Shape: The pollen grains are radially symmetrical andpaar. Equatorial diameter is oblate —
spheroidal, spheroidal to suboblate while polamii circular to semi-angular.

Aperture type: Pollen grains are trizonocolporate. Aperture typdatunate to non-lacunate. Apertural membrane is
echinate. Colpi long and broad (Figure 1 A).

Exine: Exine is tectate. Exine thickness is 5.8 (5.0umO0uih). Our findings correspond with Meo (2005), Mewl
Khan (2006) who recorded 5.8um thick exineCimrysanthemursegatum Meo (2005) observed 6.0pum thick exine in
Tanacetum tomentosuiBexine is prominent and much thicker than eximanBh and well developed columella. Meo
and Khan (2006) described somewhat aggregated mamlilgted columella in sevebhrysanthemunspecies which
slightly differ with present findings. Exine andiime well differentiated (Figure 1 B).

|
A B
Figure 1. Light micrographs of polen grainsRyfrethrum tatsiensé<100) (A:Polar view; B:Equatoraial view)

Spines. Short and thick spines in mesocolpium region. Spift@ttened at the base and abruptly pointed tipnes
length value is 4.8 (4.0um — 6.0um). Number of spiows between colpi varied from 3 — 4. Meo (20080 and
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Khan (2006) noted 3 — 4 number of spine rows betvweedpi in Chrysanthemum tibeticumhich relates with present
findings. Furthermore, Meo (2005) recorded 3 — ehber of spines row between colpi in 3 speciefafacetunviz T.
nubigenum, T. robustum, T. seneciamigch correspond with present findings.

4, Conclusions

It is concluded from the available pollen data titrethrum tatsiensewvho tribe is not known relates with
Chrysanthemunspecies (Compositae — Anthemideae). Stewart (18n2}he basis of morphological data placed
PryrethrumandTanacetununderChrysanthemunit is recommended that SEM (Scanning electronrasiopy) of the
pollen could be approached for further studiesgie microscopy could not explain exine pattern.
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