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Abstract

The current morphometric research was conducted collecting Rhamnus cathartica and Rhamnus
pallasii from the natural habitats in North and West of Iran. In order to clarify the relationships in
studied species and understand taxonomicall values, 58 morphological characters were employed
(26 quantititative and 32 qualitative characters) using numerical taxonomy, Principal Component
Analysis (CPA), and cluster analysis. In this study, leaf shape, color fruit have been found to
significantly contribute to the determination of the studied species (Rhamnus pallasii & Rhamnus
cathartica). The results confirmed more diversity in Rh. pallasii and three sub-species. But, in Rh.
Cathartica, diversity features in the two varieties were not effective. Rh. x spathulifolia were
collected from sandy hill of North of Iran which was determined by morphometric features e.g.,
leaflet, abaxial, adaxial leaflet trichrome, and fruit color. Overall, Rh. x spathulifolia can not be
considered.
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Cmasls  grfo stbr col.br. tri.den. col.old. tri.den. exleaf sh.leaf blad.m blad.ap blad.ba cov.lea cov.lea ad.mid ab.mid petiol.c ped.co unisex frush frucol col.see
new  new.br br old.br arg s fad fab  .cov .cov ov v ual

Mpabnd.pal 0 0 1 2 2 0 0 0 0 3 0 2 2 2 2 4 2 2 0 0 0
Mklardasht.pal 0 0 2 0 1 0 0 0 0 3 0 0 0 3 0 3 0 2 1 0 0
Gloshan.pal 0 0 1 2 2 0 0 0 0 3 0 1 1 2 3 4 2 2 4 0 0
Ghivrz.pal 0 0 0 0 2 0 0 0 0 3 0 0 0 2 0 3 1 2 0 0 0
gzrin.pal 0 0 2 2 1 1 0 0 0 3 0 0 0 2 2 3 1 2 1 0 0
Ajananlo.pal 0 0 1 2 2 1 0 0 0 3 0 2 2 3 3 3 2 2 0 0 0
Atabriz.pal 0 0 1 2 2 1 0 0 0 3 0 2 2 2 2 4 2 2 4 0
gmarave.pal 0 0 1 2 0 0 0 0 3 0 1 1 2 2 3 1 2 1 0
gdrealme.pal 0 0 1 2 0 0 0 0 0 3 0 0 0 0 0 2 0 2 2 0 0
Mmarz.sin 0 0 1 2 0 0 0 3 0 2 0 1 1 2 3 4 1 2 0 0 1
Grodbar.sin 0 0 1 2 0 0 0 3 0 2 0 0 0 2 2 4 1 2 1 0 1
Mklar.sin 0 0 1 2 2 0 0 3 0 2 0 2 2 3 3 4 0 2 4 0 1
Mkhatir.sin 0 0 1 2 2 0 0 3 0 2 0 1 1 3 3 4 1 2 4 0 1
Mgadok.sin 0 0 1 2 2 0 0 3 0 2 0 2 2 3 4 4 1 2 0 1
Mdoab.sin 0 0 1 2 2 0 0 3 0 2 0 2 2 3 4 4 2 2 0 1
gkhrsn.sin 0 0 1 2 2 0 0 3 0 2 0 1 1 2 2 3 2 2 0 0 1
gtonel.sin 0 0 1 2 0 0 0 3 0 2 0 1 1 3 2 3 1 2 4 0 1
gnishk.sin 0 0 0 0 2 1 0 3 0 2 0 1 1 2 2 3 1 2 0 0 1
Mchlus.sin 0 0 3 2 2 0 0 3 0 2 0 0 0 2 2 4 2 2 0 0 1
Mhasn.sin 0 0 3 2 0 1 0 3 0 2 0 2 2 2 2 2 2 2 0 0 1
gkhorsn.sin 0 0 1 2 2 1 0 3 0 2 0 0 0 2 2 2 1 2 0 1
glyey.sin 1 0 3 2 2 1 0 3 0 2 0 0 0 2 2 2 1 2 0 1
g2yey.sin 0 0 1 1 0 1 0 3 0 2 0 0 0 0 2 2 0 2 0 0 1
gzrin.sin 0 0 3 2 0 1 0 3 0 2 0 1 0 2 2 3 1 2 0 0 1
gglstn.sin 0 0 3 2 2 1 0 3 0 2 0 0 0 2 2 2 1 2 0 0 1
Atabriz.sin 0 0 3 1 2 1 0 3 0 2 0 2 3 2 2 1 2 0 0 1
zanjan.sin 0 0 2 2 3 0 0 3 0 2 0 2 1 3 2 1 2 0 0 1
gkhosh.sin 0 0 3 2 2 2 0 3 0 2 0 0 0 0 2 4 1 2 1 1
gdrekatol.sin 0 0 1 2 2 0 0 3 0 2 0 2 1 2 2 3 1 2 1 1
gramian.sin 0 0 3 1 0 0 0 3 0 2 0 1 0 2 2 2 0 2 0 0 1
g.khald.ira 0 0 1 2 1 1 0 1 0 1 0 3 3 4 4 4 2 2 0 0 1
Mdoab.ira 0 0 1 2 0 0 0 1 0 1 0 3 3 3 3 4 1 2 0 0 1
g.khrsn.ira 0 0 1 2 1 0 0 1 0 1 0 3 3 3 3 4 2 2 1 0 1
Mkojur.ira 0 0 3 2 0 1 0 1 0 1 0 3 3 3 3 4 2 2 0 0 1
mvali.ira 1 0 3 2 2 1 0 1 0 1 0 3 3 3 3 4 2 2 4 1
Mkinch.ira 0 0 2 1 0 1 0 1 0 1 0 3 3 4 4 4 2 2 0 1
Mhasn.ira 0 0 0 0 1 1 0 1 0 1 0 3 3 3 4 4 2 2 1 0 1
Mgland.ira 0 0 1 2 3 2 0 1 0 1 0 3 3 3 3 4 1 2 1 0 1
gziart.ira 0 0 2 2 0 1 0 1 0 1 0 3 3 3 4 4 2 2 2 0 1
gkhald.ira 0 0 3 3 1 1 0 1 0 1 0 3 3 3 4 4 1 1 1 0 1
Mkojur.ira 0 0 1 1 2 0 0 1 0 1 0 3 3 4 2 3 2 2 1 0 1
sulgerd.ira 0 0 1 2 3 0 0 1 0 1 0 3 3 3 3 4 1 2 2 1
khbojnord.ira 0 0 3 3 1 0 0 1 0 1 0 3 3 2 4 2 2 1 0 1
Mmirud.spa 0 0 6 1 0 1 0 4 0 0 0 0 0 1 1 2 0 2 1 1 1
Mmirrud.spa 0 0 6 1 3 1 0 4 0 0 0 0 0 1 1 2 0 2 1 1 1
Mnkojur.cat 0 1 4 1 2 0 1 6 1 1 1 0 0 0 1 1 0 2 0 0 1
Grjanat.cat 0 1 4 0 2 0 1 6 1 1 1 0 0 1 1 2 0 2 0 0 1
Mnoshhr.cat 0 1 5 1 2 0 1 6 1 1 1 1 1 1 1 1 0 2 0 0 1
Ghrijan.cat 0 1 4 1 2 0 1 6 1 1 1 0 1 1 1 2 0 2 0 1
ggaz.cat 0 1 5 1 2 0 1 6 1 0 1 0 0 1 2 3 0 2 0 1
gAbagh.cat 0 1 4 1 2 0 1 6 1 0 1 0 0 0 0 2 0 2 0 0 1
Mtonkabon.ca 0 1 4 1 2 0 1 6 1 1 1 0 0 0 0 2 0 2 0 0 1
Meshke.cau 0 1 4 2 2 0 1 6 1 0 1 1 2 2 3 4 0 2 0 0 1
Mchkand.cau 0 1 4 2 2 0 1 6 1 1 1 1 1 2 2 4 0 2 0 0 1
gkordkuy.cau 0 1 H 2 2 0 1 6 1 2 1 1 3 3 4 4 0 2 0 0 1
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high.shr prick.s prick. leaf.l.c leaf.w. l.w.vat one.th two.th vein.N petiol. ped.l. fruit.w seed. seed.
Ciaraa la : . ree.w. ree.w.
ub.m iz No m cm ion I.Lmm mm .mm No w.mm
mm  mm

Mpabnd.pal 2.5 9.2 1 2.1 0.3 7 3 2 1 3 5 3 0 2
Mklardasht.pal 2.5 7 0 2.5 0.3 8.33 2 2 1 5 4 3 0 2
Gloshan.pal 2.5 6.31 1 2.73 0.36 7.82 2.3 2.3 2 4.7 3.4 42 1 2
Gbivrz.pal 2 7.17 0 3.51 0.44 8.21 3.14 2.71 1 5.42 4.6 5.21 1 26
gzrin.pal 1.5 8.2 1 4.2 0.5 8.4 3 3 0 6
Ajananlo.pal 2.5 6.58 1 2.55 0.3 8.94 2.33 1.66 1 3 2.5 3.83 0 2
Atabriz.pal 5.04 1 2.78 0.34 8.28 2.8 2.2 1 4.6
gmarave.pal 5.85 1 3.85 0.55 7.08 5 4.5 1 7.5 8 5 1 2
gdrealme.pal 4 1 3 0.5 6 3 3 1 4 5 4 0 2
Mmarz.sin 6.5 1 2.36 0.59 4 457 3.5 1 5.78 2.66 4 1 2.11
Grodbar.sin 7.08 1 2.4 0.5 4.79 4 3.4 1 4 45 5 1 2
Mklar.sin 6.82 1 1.8 0.4 4.6 3 2.25 1 3.5 3 4 1 2
Mkhatir.sin 5.26 1 2.4 0.5 4.79 3.9 3.3 1 45 42 4 1 2.25
Mgadok.sin 5.69 1 1.81 0.39 4.66 3.36 2.36 1 3.81 3.57 3.75 0 2
Mdoab.sin 5.47 1 2.27 0.45 5.1 3.5 2.75 2 5 4.66 4 0 2
gkhrsn.sin 2 5.58 1 1.96 0.38 5.18 3.2 2.2 2 4.2 3.8 3 0 2
gtonel.sin 4.85 1 2.4 0.65 3.68 4 3 2 5 4.5 45 1 2
gnishk.sin 6.4 1 2 0.4 5 3 2 1 4 4
Mchlus.sin 2 5.17 1 2.1 0.57 3.65 45 4 1 5.5 45 5 1 2
Mhasn.sin 4.82 0 2.32 0.48 4.84 3.6 3 1 3.6
gkhorsn.sin 2.5 5.78 1 2 0.41 4.8 3.33 3 0 4 4.66 5 1 2
glyey.sin 0.5 5.85 1 2.38 0.58 4.1 433 3.5 1 6 4.66 5 0 2
g2yey.sin 2 6.46 1 25 0.57 4.39 4.5 3.62 1 4 4.8 5 0 2
gzrin.sin 5.35 1 2.3 0.45 5.15 4 2.5 1 4
gglstn.sin 4.52 1 2.05 0.45 4.6 3.25 3 1 3.75 3.5 5 0 2
Atabriz.sin 8.8 1 3.2 0.6 5.33 3 3 1 5 4 5 0 2
zanjan.sin 7.35 0 3.45 0.65 5.3 4.5 4.5 1 5 3 4 0 2
gkhosh.sin 15 3.78 1 2.12 0.58 3.86 4.6 4.2 0 6.6 6.6
gdrekatol.sin 2.8 1 2.5 0.6 4.16 5 4 1 8 5
gramian.sin 6 1 3.6 0.8 4.5 6 6 1 5 5 4 0 2
g.khald.ira 5.7 0 1.46 0.46 3.15 433 2.66 1 3.33 5 3.66 0 2
Mdoab.ira 42 1 1.75 0.5 3.5 45 3 1 5.5 4 4 0 2
g.khrsn.ira 2 4.85 1 1.67 0.5 3.38 3.85 3.28 2 4.42 371
Mkojur.ira 4 1 135 0.4 3.37 4 2.5 1 3.5 4 5 1 2
mvali.ira 0.5 3.72 1 17 0.4 4.24 4 2.25 1 3.25 4 5 1 2
Mkinch.ira 1 5.96 1 1.43 0.4 3.58 3.33 2 1 3 a 5 1 2
Mhasn.ira 1 4.25 1 2.22 0.67 3.32 5 3.75 2 4.25 3.5 5 1 2
Mgland.ira 4.32 1 13 0.42 3.09 3.75 2.25 1 2.25 3.75 4 0 2
gziart.ira 5.5 1 2.4 0.8 3 6 4 1 5
gkhald.ira 1 6.1 2 1.41 0.47 3.04 3.71 2.42 1 3.85 4.85
Mkojur.ira 0 1.8 0.4 4.5 4 2 2 5 5
sulgerd.ira 4 1 2.2 0.9 2.4 6 5 1 3 5 5 0 2
khbojnord.ira 6.35 1 1.25 0.4 3.12 4 2 1 3 4
Mmirud.spa 2 5.14 1 3.41 1.18 2.95 8 7.57 0 9.85 5 5 2 2
Mmirrud.spa 2 4.75 1 2.2 0.7 3.12 5.5 5.5 0 10 3
Mnkojur.cat 0 45 3 15 24 25 2 20 7 2 3
Grjanat.cat 0 3.8 3.1 1.22 26 26 3 15
Mnoshhr.cat 0 3.5 2.5 1.49 16.5 18 2 12.5 6 2 3
Ghrijan.cat 0 3.5 3 1.16 25 23 2 10
ggaz.cat 0 4.4 2.46 1.78 22 17.66 2 19 7.33 6.66 2 3
g4bagh.cat 1 0 6.4 3.6 1.77 29 27 2 30 8 6 2 2
Mtonkabon.cat 15 0 4.7 4.2 111 40 33 2 30 6 6 2 2
Meshke.cau 0 3.3 1.9 1.7 15 12 2 14 6 2 3
Mchkand.cau 0 3.5 2.8 1.25 24 24 2 15
gkordkuy.cau 0 4.55 3.15 1.43 25 23 2 19 6.5 6.5 2 3
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