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Abstract

The pollen grains of 32 populations from 13 genera belonging to the tribe Anthemideae-Asteraceae
(one to three populations of each species) from Iran were studied by light and scanning electron
microscopes. Pollen grains of all the studied samples were tricolporate. Based on pollen shape, 55, 22,
15 and 8 % were oblate-spheroidal, suboblate, spheroidal and prolate-spheroidal, respectively. The
pollen grains with oblate-spheroidal and spheroidal shapes were common among the genera studied.
The pollen grains of all taxa were operculate and tricolporate. The pollen ornamentations were
echinate perforate except Artemisia that was spinulose-non-perforate in SEM. The dendrogram
obtained from UPGMA method based on four quantitative and qualitative characters was classified
into two main clusters. The first cluster (A) includes populations of Artemisia which show "Artemisia-
type" pollen, while the second cluster (B) comprises of the rest of the taxa which have pollen grains of
"Anthemis- type". The subcluster B-1 possesses samples with bigger (polar axis 28.64-32.5 um and
equatorial axis 30.65-33.2 um) pollen grains and subcluster B-2 comprised of populations with
smaller (polar axis 21.69-30.38 pum and equatorial axis 23.29-32.4 um) pollen grains. The results
showed that pollen micromorphological characters could be utilized in interpretation of intergeneric
relationship of tribe Anthemideae. Moreover, pollen size and shape were determined as taxonomic
diagnostic characteristics.
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Taxa Code Locality Voucher No.
. - . W Azarbijan: Takab towards Shahindezh, around
Achillea filipendulina Lam. AF1 Sanjud Village, 1400 m, Sonboli 1004-MPH
W Azarbaijan: 14 km from Piranshahr to Nagadeh,
Achillea filipendulina Lam. AF2 Silveh Village, Sefid Kuh (Sepiarez MT), Aminirad 54719-IRAN
& Torabi
Achillea filipendulina Lam. AF3 Hamadan: Dareh-agha, Esfandiari 6913I-IRAN
Anacyclus nigellifolius Boiss. AN Zanjangeigyen, Taha_?éhlrgr(])io-ZZOO m, Moussavi & 7164-IRAN
Anthemis gayana Boiss. AGL Fars: Abadeh, 2 km alg?IE/sOShourJestan, 2140 m, 1516-MPH
. . Esfahan: 40-50 km of Esfahan, Kolah-Ghazi, 1580-
Anthemis gayana Boiss. AG2 1620 m, Termeh & Matin 466321-IRAN
. . Kerman: 2 km from Mashiz to khaneh Sorkh,
Anthemis gayana Boiss. AG3 Rechinger & Esfandiari 7225-1RAN
Chahar Mahal-o-Bakhtiari: Boroujen, Gandoman
Artemisia persica Boiss AP1 towards Vastegan, Sabz Kuh Protected Area, Hezar 1501-MPH
Darreh, 3000-3200 m, Sonboli & Kanani
Artemisia persica BOiss AP? Esfahan: Natanz, Targ_h, Keshe V|_Ilage, Karkas MT, 54951-IRAN
Pahlevani & Bahramishad
- . . Yazd: Gharieh-ye Hedesh (Deh-Bala), Shir-Kuh, )
Artemisia persica Boiss AP3 2800-3300 m, Moussavi & Termeh 7552-IRAN
Chrysanthemum coronarium L. CcC Khuzestan: Jazireh Minoo, Tehrani & Eskandari 33435-IRAN
Cota triumfetti (L.) J. Gay CT1 Tehran: Firuzkuh, Gé(::]l‘(l)l?iggfjslj 1980 m, Sonboli & 1375-MPH
. . W Azarbaijan: Urmia, Sero road, Golsheykhan
Cota triumfetti (L.) J. Gay CT2 Village, 1600 m, Sonboli & Kanani 1228-MPH
Cota triumfetti (L.) J. Gay CT3 Mazandaran: Chalous road, Siah Bisheh 46543-IRAN
W Azarbaijan: Urmia, Sero road, Golsheykhan
Leucanthemum vulgare Lam. LV1 Village, 1600 m, Sonboli & Kanani 1226-MPH
Leucanthemum vulgare Lam. LV2 W Azarbaijan: Umia, Silvana, Targevar, Zargani 46356-IRAN
Matricaria recutita L. MR1 Tehran: Shahid Beheshti University campus (cult.) 818-MPH
Matricaria recutita L. MR3 Khuzestan: Jazireh minou, Tehrani & Eskandari 33452-IRAN
Microcephala lamellata (Bunge) ML1 Semnan: Shahrud, 5 km Ahmad abad toward Zaman- 10936-IRAN
Pobed. abad, Iranshahr
Microcephala lamellata (Bunge) ML2 Khorasan: 70 km Torbat-e-_Heydarlyeh, Enter Jannat- 10934-IRAN
Pobed. abad et Alui Iranshahr
Microcephala lamellata (Bunge) Khorassan: Kashmar, Boshruyeh Dehe chah-Masofer, )
Pobed. ML3 800 m, Delghandi, Karavar & Tehrani 46787-IRAN
Pseudohandelia umbellifera PU1 Khorasan: Ferdowsi University of Mashhad campus 37712-FUMH
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http://www.ipni.org/ipni/idAuthorSearch.do?id=12653-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DMatricaria%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Drecutita%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12653-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DMatricaria%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Drecutita%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12367-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DMicrocephala%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3D%2Blamellata%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=7769-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DMicrocephala%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3D%2Blamellata%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12367-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DMicrocephala%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3D%2Blamellata%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=7769-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DMicrocephala%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3D%2Blamellata%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12367-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DMicrocephala%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3D%2Blamellata%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=7769-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DMicrocephala%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3D%2Blamellata%26output_format%3Dnormal
www.SID.ir

Yy

Ol 51 5> (Asteraceae, Anthemideae) « 5l L3 L,,‘L;:«u)f axdls

Taxa Code Locality Voucher No.
(Boiss.) Tzvel.
Pseudohandelia umbellifera . .
. PU2 Khorasan: 100 km to west of Sarakhs, Remaoudier 11278-IRAN
(Boiss.) Tzvel.
Pseudohandelia umbellifera PU3 Khorasan: Sarakhs, Ghar-e Sangi, Mirzaeian 11279-IRAN

(Boiss.) Tzvel.
Sclerorhachis platyrhachis (Boiss.)

Semnan: Between Semnan and Damghan, Ahovan

SP1 s.n.-MPH
Podlech ex Rech.f. pass
Sclerorhachis platyrhachis (Boiss.) Sp2 Khorasan: Shirvan, Loojali, 1400-1600m, Djavadi & 46787-IRAN
Podlech ex Rech.f. Sadeghi
Sclerorhggg:chr:itzlgsgalls (Boiss.) Sp3 Khorasan : Sablzl(e%/(e;1rrn t,olvr\:\r:ghl:ﬁryshabur, 1100- 11460-IRAN
Tanacetum tenuisectum (Boiss.) Tehran: Semnan road, Bashm pass, km 24, 2400-
TT1 - > 1087-MPH
Podlech 2500, Sonboli & Gholipour
renscem e Bs) oy S St Chush Do ot 1290w
Trioleurospermum disciforme Sch Khorasan: Mashhad to Chenaran, Akhlamad
P P Bi ' TD1 (Binaloud mounatains), 1400m, Djavadi, Eskandari 54987-IRAN
P- &Torabi
Tripleurospermum disciforme Sch. Esfahan: Shahreza, Semirom, 35 km to Semirom,
Bip. D2 Alijough, (Basht), 2500 m, Delghandi & Tehrani 46790-IRAN
Trioleurospermum disciforme Sch Chaharmahal-o-Bakhtiari:' Boroujen, Gandoman
P P Bi ' TD3 towards Vastegan, Sabz Kuh Protected Area, 2800- 1506-MPH
P. 3000, Sonboli & Kanani
Jsb Cans 5 (BE) olsmnl Jhs (P) ks Jsb (s 0 ol

€l g g0 25 /00 el 53 (PIE) (ol sl b 4y oo
05 Gl Gl Sl &S Las ol 4
3 F O ladsds) ol Hlslas ol pu)y » gl o
33 oS S 0dd Sl 5 3 gl Z;Jf &ls palas (6
Anacyclus &8 .leds 1,1 ()5 (1) gle Ko
5 fes,See ¥Y/O as Jub 5Kbe L nigellifolius
slul o i Ghls fag S YV olgal kb
Job ke | Artemisia persica 4,5 5 o5, &l
s, Sn YWY lgmal s o zey S YV/PQ ks
CBdges w3 038 &ls sl o ST Gl
Anthemis gayana &8 ioes .Cosl odd )
a5 s e See YAMPF s Job oSl glyls
syl Cota triumfetti 5 ze5 Ko ¥o /80 ol szl
sl 5 ey S ¥VF a8 Job oSl
s oS 51 i 33 o) 315 6 oy S ¥Y

(Y i) das o 0L

608 PSS bbb gy 835 &l

DL e Gpl WS e el s GsS
(operculate) i s . 5 5 (Tricolporate) sla;s,
L osls jeseis objf Gls Caldee 95 .30
G5 5 (LesT ) dl gyl S &
oo Ol sl (Led,T ) oS gla
e Osd 5 Cle Artemisia > s byl
el b > sle s 5 (spinulose non-perforate)
b3l s g (regulate perforate) Slsdaw 5 s als
o3 WY (655 — (o o y3 O o3 8 &ls Ko
— oS Ao ys A 5 Slopls Aoy VO cg.a.a’l.ijs
sbiss I Jols slaesls u:.il:.a Loy 89S
(ol sl s o Db b el 05 8 slawls LS
535 S Sy ol gl b 4 b U
ﬂde)Wﬁ);n;:ﬁbﬂ sy
i 5l ol ol 1y (V) Jgdr 5303 5 &Iy oy

Sl 5 (ANOVA) bty o gy o gl


http://www.ipni.org/ipni/idAuthorSearch.do?id=10947-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DPseudohandelia%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Dumbellifera%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=10947-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DPseudohandelia%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Dumbellifera%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=10947-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DPseudohandelia%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Dumbellifera%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12738-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DSclerorhachis%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Dplatyrachis%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12738-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DSclerorhachis%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Dplatyrachis%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12738-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DSclerorhachis%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Dplatyrachis%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12738-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DTanacetum%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3D%2Btenuisectum%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12738-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DTanacetum%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3D%2Btenuisectum%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=9294-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DTripleurospermum%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Ddisciforme%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=9294-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DTripleurospermum%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Ddisciforme%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=9294-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DTripleurospermum%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Ddisciforme%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=9294-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DTripleurospermum%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Ddisciforme%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=9294-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DTripleurospermum%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Ddisciforme%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=9294-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DTripleurospermum%2B%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3Ddisciforme%2B%26output_format%3Dnormal
www.SID.ir
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4 Chrysanthemum coronarium (Cota triumfetti
- xS 558 &ls 5 Anacyclus nigellifolius
Chrysanthemum ks S s Glepls

s Microcephala lamellate  coronarium

(JS > 345 0 e Leucanthemum vulgare
Calises glalirez o o:)fisbd.i.i §55 e
Achillea s S

filipendulina

Anthemis gayana

(Matricaria recutita
Sclerorhachis (Pseudohandelia umbellifera
«Tripleurospermum disciforme (platyrachis
22 fsS eSS Tanacetum tenuisectum
Leucanthemum  claw & Calidee gl omex
> 5 Chrysanthemum coronarium 5 vulgar

(‘ﬂ Jg‘&) J)\b

S S ¢ 55 Sl Jeol Gt 13m0 o) L

— o 538 Gladils di Ladie (F SE) 03 &l
dpry dked ol Gl pld 3 655 5 S
Gl (Aoys VD) doys op jies aS (5 sbas ¢,Hls
5 Cota triumfetti &8 4 5,5 — i 055
L;UMU}? o (Loys FO) 0T Aoy op S
Leucanthemum vulgare 4 Tanacetum tenuisectum
Gls (Loys YO) do s (p s pioman 3l Glas
5 Artemisia persica &8 4 JSalo pls 535
T. tenuisectum 5,8 o (Us,5 0/8) 0T p S
Loy o phe Anthemis gayana 4,8 .s,ls Gl
58 5 Ko sas bw 538 &l (Aoys FAP)
—ol2S 53 5 &ls doys o i T. tenuisectum

6\.&43; BE WL.J.B Z.sjf &ls syl 1y gle pls

& ol s 5l sdzadlas claal,T Calides b aren 45 b cbosls - Sila Sl =Y Jgd>
B e-rdS) sral) s R ) =9 s s LR Bl

Syl Sl 5 ST ¢ il S8 4 oS slael . glstul a8 4 s Jsb Sl PUE ¢ sl s o Sle i (s J b o Kle P

s s S 0L Cadbes laS” Lol

Taxa Code P (um) E (um) P/E Pollen type
Achillea filipendulina YY-YA A AN .
AF Anthemis
X+SD YO/5YEY /P4 YVAREN /00 /AVEF/AY
Anthemis gayana YE-v§ YV-YF NO=V/Y _
AG Anthemis
X£SD YA/PFEN/VE Yo /50 /AN CATLE/FE
Anacyclus nigellifolius Yooy rerd AN E .
AN Anthemis
X£SD “Y /o) /5% ARRYIax CJAVEE/4)
Artemisia persica Y-y i KA .
AP Artemisia
X+SD Y1/841 /¥4 \AZACESYIAN CAvEN/N
Chrysanthemum coronarium Y-y Ya-re Al )
cC Anthemis
X+SD ¥A/SEV VA TYEY/OY +/A0EY/4F
Cota triumfetti A7 Y.-ve FMNE )
CT Anthemis
X£SD ¥V /FAEY /Y YA < JAFE/FR
Leucanthemum vulgare Yrovy Yrovy HAT .
LV Anthemis
X+SD YV/ALY/9 *eEV/A «/AEF/AS
Microcephala lamellata Y-y Y-TA HIAY-Y .
ML Anthemis
X+SD YY/5EN YE YO/A0E N /FY «/AEF/FA
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Taxa Code P (um) E (um) P/E Pollen type
Matricaria recutita Yeve Y-y NAGTA .
MR Anthemis
X+SD \IATZ3YALE YO/YFEV/YY /AYED/55
Pseudohandelia umbellifera Ye-ve YY-A ARV A .
PU Anthemis
X+SD YE/ FEY /Y YO/$ALN /¥ CAYEENY
Sclerorhachis platyrhachis Y7-v¥ Yv-re HMNY .
SP Anthemis
X+SD Yo /FALY /50 Y /FEY /) AVEA/NY
Tripleurospermum disciforme YovA A A=A .
TD Anthemis
X+SD YE/9V+ JAF YE/9YEN/N C/AVEF/A
Tanacetum tenuisectum A YF-YY AV .
T Anthemis
X+SD YA/BFEY VA YA/AYEY/FS /A0 +4/4

Slaal)T Calitee slacumex 55 (P) o Jsb 505 5,5 «Jsd> 5> (Sig: 0.000) p-value ,ldis 03 g5lslas asax 5l =¥ J s
b)':‘kf 2) 44};\.»21...9‘)‘ a.l.j:ﬂua.n

ANOVA
P
Sum of Mean
Squares df Square F Sig.
Between Groups 361.200 28 12.900 13.223 .000
Within Groups 113.163 116 .976
Total 474.362 144

Slaal)T Calises saume 53 (E) slsiwl 6586 5l (28 (s 53 (Sig: 0.000) p-value ,ldis 05 5 lskae asam 5 —F Jdor

.}}.&d 2) m_}lL:\L_‘;)‘cMan.n

ANOVA
E
Sum of Mean
Squares df Square F Sig.
Between Groups 551.304 28 19.689 6.800 .000
Within Groups 335.858 116 2.895
Total 887.162 144
2 (PIE) Glsul o, a0 b Jsb Cus ol (o8 «(Jsd= s (Sig: 0.000) p-value ,ldas O3 lslae 4y a5 L =0 Jgd>

g e 3y 45k LS Sl edbandllas glaw )T Calibus ol ner

ANOVA
P/E
Sum of Mean
Squares df Square F Sig.
Between Groups .240 28 |8.575E-03 1.796 .017
Within Groups .554 116 |4.775E-03
Total .794 144
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AP Ol 0S5 5 oo 0olad ¢ Sl S et 50 5 (05556 A\

(rog S Vot plde) (5555 0 5Soms Sion S olizal b 45 gy b ) okianlllan (slanyl T 53,5 &> s slas - IS

(A, B) Anthemis gayana 1, (C, D) Artemisia persica 1, (E, F) Leucanthemum vulgare 1, (G, H) Pseudohandelia umbellifera
1, (1, J) Sclerorhachis platyrachis 1, (K, L) Tripleurospermum disciforme 1, (M, N) Chrysanthemum coronarium 1, (O, P)
Anacyclus nigellifolius 1, (Q, R) Cota triumfetti 1, (S, T) Achillea filipendulinal, (U, V) Matricaria recutita 1, (W)
Microcephaala lamellata 1, (X) Tanacetum tenuisectum 1.
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Ol 41 55 (Asteraceae, Anthemideae) « 5L ils _wlises S inlllas

s KoV 501 wlin) g 2SI O oSy Son 5l oalil b 45 0b AL5 Sl otdandllas glaa|,T 63 F &ls slas Y Ko

(A, B) Anthemis gayana 1, (C, D) Artemisia persica 1, (E, F) Leucanthemum vulgare 1, (G, H) Pseudohandelia umbellifera
1, (1, J) Sclerorhachis platyrachis 1, (K, L) Tripleurospermum disciforme 1, (M, N) Chrysanthemum coronarium 1, (O, P)
Anacyclus nigellifolius 1, (Q, R) Cota triumfetti 1, (S, T) Achillea filipendulina 1, (U, V) Matricaria recutita 1, (W, X)

Tanacetum tenuisectum 1.
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AP Ol 0S5 5 (oo 0slacd ¢ Sl (S et 5 5 20 558 b *A

8

| mOblate spheroidal mSuboblate mSpheroidal mProlate spheroidal

8

3

8

AF AG AN AP CC CT LV ML MR PU SP TD TT

(dzen ¥ sl ilos (5 bt (saaili) Sl A 51 sianlllan (glasi pos 53 8 &l JSa ¢y -1 IS

Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine

Pseudohandelia umbellifera T

Matricaria recutita -

Achillea filipendulina

Tripleurospermum disciforme :,_— i

Microcephala lamellate — B
Leucanthemum vulgare

Sclerorhachis platyrhachis 4l

Anthemis gayana T

Tanacetum tenuisectum I Bl

Chrysanthemum coronarium T

Cota triumfetti

Anacyclus nigellifolius _— A

Artemisia persica

L) 6k AL 5l edsandllas glaa|yT 3 03 Shls A4S 5 WS Glaliw el ,UPGMA iy, 5l Jol> Clﬁ,)m -F S

(e ¥ Jod dben (g Loz
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Ol 51 5> (Asteraceae, Anthemideae) « 5l L3 yuuf axdls

L;yj‘.i«w‘Ma‘)bcéfx‘)%jébﬁjﬁ
— i) 035 Gls IS Ly ol dadlas 53 (Koo
(Slopls = iS5 (lopls iy Ly, cslopls
(Y++A) Medero s Ramos ixlas 3 45 i odalice
7 G Rl s dd pl Gl (o 80l)s
sl o iyl &

s Matricaria > 95 ol iagh s
L) s 5SS 835 laals L Achillea
s Cota Anthemis > 4. 5 B2 o3
A A 5 s 56855 slees 5 L Tanacetum
S Sk Csys ys . § 15 (F S B-1
bl (Yerd 5 Yeuy) ol SKea 5 Oberprieler
95 o Lles S &I, (NMDNAITS) (glazs sla I
- 4w s Matricariinae als 5 s Jsl e
w51yl L5 Anthemidinae als 5 5 (g
»3 Iy Anacyclus > s> (s ol k]
I, Tripleurospermum > s B-1 ¢ 34s o 55
S o Ao T B2 8 L 5 5o

Sl 55 oIl 1SSk (Y+1¥) 01, Kea 5 Ceter
s Matricaria > o33 835 7& Sa
9 o3Il 9 qwy 4S5 s 1y Tripleurospermum
ol ol Alis j3 aT L s Sl &5 IS
55,5 laals doys ¥ L 5 Cbls Slises A
Olez hls sddsl tays s Matricaria .
ol i 03 S ol 8 Loy G5, sLs
Lals olas J,.pl> SRR @L:Z Li edalin
o5 94 cbjf als wldlow, 5y cbide
Jas (P) s Jsb 3§ &l S8 slacis
(PIE) (olsml Jhd 4 (ohad sk Zond (E) (o] 52!
e & gl Ad (Gla iz (isliy 2 Laily) e 5o

Shiio Jsa s 5l Jeol ol S0

55 UPGMA iy, @ o35 &ls &S 5 5
o)l (F) S 5 sddigmyp 4S5 blumes
oy fuﬁj,x; ol 05 el Lo g3 el old
Calies Glaloner Jola (A) Jsl i 0548 00
o Sy L&l Artemisia persica &8
Sl ple 55T 858 (o cabls (55
deslie 53 (B) p33 &5y s digh oo pleze dd 0l
o 835 &ls gyl sla i oled ((A) Jsl 455 |
g 0 S obal,T .Qﬁfdﬁﬁ‘).’ 1) essT
G585 83,8 Sladls lyls wuyls L5 B-l
«Chrysanthemum™ sla > S (g sba tdoun

L-Anthemis 5 Tanacetum Cota Anacyclus

P 8 e S YY/O G YASF s Jb rils
SE b 5 opl 03 fes S YFIY G Y /80 i gl
33; sbals B2 L5 sbal,T .,uﬁfdﬁ
Leucanthemum  gla i 5 Lyls (¢ 5SS
Pseudohandelia  (Achillea  Sclerorhachis

Microcephala , Tripleurospermum [Matricaria

P8 Fes S Y YA L YV/P s Jgb zils b
SBas s 5 opl 03 es S YY/F B YY/YA gl

S

)
23,5 U 53 5 o5 9 sSus S nsbas
Sy akd ol oy a;; &l o 95 L e Ol
(Artemisia) ae ;s iz 55 baid b el T o 1505
e ol taled ol Gl izl 53 GerasT G
s Lin «(Y++A) Mederos , Ramos sl . e

e (Y208) 01L,ea 5 Pellicer 5 (Y++0) o, Kaa
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AP Ol 0S5 5 (oo 0slacd ¢ Sl (S et 5 5 20 558 b

sleis oyl 4355 o8 edalin C.otriumfetti
o= s Cota s sl wargl 55l
Wlae (JsS4e dalgs el Anthemis
93 op) Calies le.Mij Sy ol w\.;i:o.sjf
o Ol 5 BT (slacs K55k 3 5 plowl i

S5s B ae 4l dls ys Anthemis 1 fa.. Cota

S o
Sles 8 &ls sla St ode BT ¢ JS ) s
b Sl bk SeseSt sl Sl s
8 4 8 S glact 5 (S5 oSS
Syl ald ol sla e 5 &S 1 6 5585 A,

Al dal g

Sl 3wl
5 ek ok Sl Lol B 0w,
ISl ol Gl ke g oKl sk

o 38 pleze lacdw Olsea 5 Lnaa
Sl gl 5 iyl (Kot 3,8
(Mozaffarian, ol ! st 5 (Rechinger, 1986)
J&5 s Anthemis > 51 i3 Cota .. (2008
bge I3 b i ol 45T s el ol a8
Anthemis > 5l jasiel glad ) 505,28 ST
o (Lasin &5 03 5 JSKoglalsnl ST &lyls)
#1 gk 5> (Oberprieler, 1998) 5,2 .
oWl » ;5 (Oberprieler et al., 2007; 2009)
o ) Cotar i 03 g Jie (ST 5e al i
ol g g B g eds uul Suls” Anthemis
4 & A triumfetti &5 o) sbay 6ol gy po
sk b ms C. triumfetti .S 5 5 Jaze Cota .o
E5 4 e ol gles f slths wwl
g5 dwlie imen e o Olis A gayana.
L C. triumfetti &8 glaones 53 5 Gls gla S
235 &Iy S Ll 5l sl olis A gayana &8
4,5 55 (suboblate) an Lo JSa (v JS2)
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