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Summary

The tribe Echinophoreae (Apiaceae) comprises six genera and 28 species. The distribution of this tribe extends
from southwestern Asia in a southwesterly direction to Guinea in western Africa, and in India also. Despite considerable
morphological diversity, the phylogenetic relationships within the tribe remain largely unresolved. The present anatomical
study focuses on examining the petiole anatomical characteristics of the tribe. For this purpose, herbarium specimens of
eight species from four genera were evaluated. Cluster analysis revealed two main lineages within the tribe. In one lineage,
Anisosciadium orientale and Dicyclophora persica were grouped together due to their similarity in petiole shape and
comparable thickness in the xylem and phloem tissues, while Thecocarpus meifolius also showed close affinity with these
two species based on the shape of the petiole and the structure of the vascular bundles. In the second lineage, all species
of the genus Echinophora clustered together. It seems that, the differences in the thickness of the cuticle, epidermis,
phloem, and xylem are among the most important distinguishing characteristics between these two branches.
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Table 1. Specimen information of studied taxa of tribe Echinophoreae

No. Taxon Locality Elevation (m) Herbarium No.*
1  Anisosciadium orientale DC. Irag: Kut al-Imara Distr., Ad confines 1300 W-0002224
Persiae in ditione oppidi Badra
2  Dicyclophora persica Boiss. Iran: Kerman and Fars Prov., Inter- 1700-1900 W-0003275
Saidabad
3 Echinophora Turkey: Erzincan, B7 Erzincan, 10 km 780 W-03454
chrysantha Freyn & Sint. NW Erzincan
4  E.orientalis Hedge & Lamond Iran: Azarbayejan Prov., Munjuglu 1206 T-10758
5 E. platyloba DC. Iran: Fars Prov., Marvdasht, Sade 1623 T-12613
Doroodzan
6 E.sibthorpiana Guss. Iran: Gilan Pov., Roudbar, Siahroud 1018 T-3949
7 E.trichophylla Sm. Turkey: Bilcik between Kople and 180 W-0003952
Demirkuh
8  T. meifolius Boiss. Iran: Fars Prov., Marvdasht, Sade 1730 T-12443

Doroodzan

W: Naturhistorisches Museum Wien (Vienna, Austria), T: Kharazmi University Herbarium (Tehran, Iran)
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Fig. 1. Transverse section of petiole in the tribe Echinophoreae: A. A. orientale, B. D. persica, a: x4 magnification
(general view), b, ¢: x10 magnification, d: x40 magnification, cu: Cuticle, ep: epidermis, ph: phloem, xy: xylem.
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Fig. 2. Transverse section of petiole in the tribe Echinophoreae: C. E. chrysantha, D. E. orientalis, a: x4 magnification
(general view), b, ¢c: x10 magnification, d: x40 magnification, cu: Cuticle, ep: epidermis, ph: phloem, xy: xylem.
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Fig. 3. Transverse section of petiole in the tribe Echinophoreae: E. E. platyloba, F. E. sibthorpiana, a: x4 magnification
(general view), b, ¢: x10 magnification, d: x40 magnification, cu: Cuticle, ep: epidermis, ph: phloem, xy: xylem.
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Fig. 4. Transverse section of petiole in the tribe Echinophoreae: G. E. trichophylla, H. T. meifolius, a: x4 magnification
(general view), b, ¢c: x10 magnification, d: x40 magnification, cu: Cuticle, ep: epidermis, ph: phloem, xy: xylem.
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Table 2. Studied anatomical characters of petiole in tribe Echinophoreae

. Petiole Cuticle  Epidermis  Phloem Xylem
Taxon Petiole thickness Vascular thickness  thickness  thickness thickness
shape bundle shape
(Hm) (Hm) (Hm) (nm) (nm)
Anisosciadium Round with 504.293 Circular 6.009 15.366 30.732 70.711
orientale DC. sinusoidal
margin
Dicyclophora Round with 407.956 Oval 3.822 8.547 27.027 70.943
persica Boiss. sinusoidal
margin
Echinophora Cuneate 42431 Oval 1.022 2.662 8.849 14.31
chrysantha Freyn & Sint. oval with
sinusoidal
margin
E. orientalis Hedge & Triangle 589.271 Triangular 4.159 8.319 11.765 27.036
Lamond with smooth
edges
E. platyloba DC. Round with 1435.714 Circular 1.023 3.202 6.959 13.295
sinusoidal
margin
E. sibthorpiana Guss. A square 1000.621 Circular 1.022 2.329 4.162 7.752
with a
smooth edge
E. trichophylla Sm. A square 382.779 Triangular 2.254 5.303 12.071 21.25
with a
smooth edge
Thecocarpus meifolius Round with 424.707 Circular 11.191 21.655 72.944 252.38
Boiss. sinusoidal
margin
Similarity
(=] (=] (=] (=] (=] (=] (=] (=]
I L o o | =] =] =]
$ 0 & w9 W 0 B &
T mejfolius
D persica
A orientale
E. orientalis
£ trichophylla
E sibtorpiana
E chrysantha
E platyioba

S e (25 oSy calil ol S0 -0 S5

Fig. 5. Similarity dendrogram of petiole anatomical characteristics.
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