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Leaf and peduncle anatomy of some species of the genus Pterocephalus
(Caprifoliaceae) from Iran
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Abstract. Pterocephalus (Caprifoliaceae) consists of 30 species worldwide, mainly distributed in the temperate regions of
the northern hemisphere, of which 14 species were reported from Iran, including five endemic ones. In this study, 35 leaf-
related traits and 30 peduncle-related traits were investigated by light microscopy of 15 samples from 11 Iranian species of
Ptreocephalus. Our results showed that there were two types of midrib, six types of leaf indumentum and five types of
peduncle indumentum. Crystalized calcium oxalate was observed in the leaves and peduncles of most species except in P.
plumosus and P. brevis. The profiles of the peduncles were hexagonal, circular or elliptical. The vascular cylinder shape
varied from circular to sinuate form. P. wendelboi, with a very different morphology as compared with other species, also
exhibited different anatomical characters. The hexagonal sections of peduncle in P. ghahremanii and P. kurdicus and two
samples of P. szovitsii were found to be very similar. However, the mentioned characters were found to be less informative
or charachterisation of other species. In conclusion, the results showed that the anatomical characters of the leaves and
peduncles might have some taxonomic importance in the identification of some species of the genus Pterocephalus.
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Table 1. The geographic and herbarium information of the studied species of Pterocephalus. A dash line indicates that data
is not available.
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Fig. 2. The cross-section of the leaf in P. pyrethrifolius. UE: Upper Epidermis; LE: Lower Epidermis; Ph: Phloem; Xy:

Xylem; UCO: Upper Collenchyma; LCO: Lower Collenchyma; M: Middle vein; VBC: Vascular Bundle Cells. A: Angle
between 2 sides of blade; UPP: Upper Palisade Parenchyma; LPP: Lower Palisade Parenchyma; LV: Lateral Vein.
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Table 2. Anatomical measurements of blade, middle vein and trichome of the leaves of Pterocephalus species
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1. Midrib related traits: UET: Upper Epidermis Thickness; LET: Lower Epidermis Thickness; PhT: Phloem Thickness;
PhD: Phloem Diameter; XyT: Xylem Thickness; XyD: Xylem Diameter; UCOT: Upper Collenchyme Thickness; LCOT:
Lower Collenchyme Thickness; VBT: Vascular Bundle Thickness; VBD: Vascular Bundle Diameter; MT: Middle vein
Thickness; NVBC: Number of Vascular Bundle Cells. Blade related traits: A: Angle between 2 sides of blade; BT: Blade
Thickness; UPPT: Upper Palisade Parenchyma Thickness; LPPT: Lower Palisade Parenchyma Thickness; LVT: Lateral
Vein Thickness; SPP: Spongy Parenchyma Presence; PPCL: Palisade Parenchyma Cell Length; NUPPC: Number of Upper
Palisade Parenchyma Cell layer; NLPPC: Number of Lower Palisade Parenchyma Cell layer; SPL: Situation of Parenchyma
Layer.
2. D and L denote dense and loose, respectively.
3.+ and — represent the presence and absence of the trait, respectively.
4. u and 1 denote Upper and Lower Epidermis.
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Fig. 3. The cross-sections of leaves in Pterocephalus species with vascular bundle cells in midrib: 1. P. pyrethrifolius, 2. P. canus
(Kazempour 8590), 3. P. ghahremanii, 4. P. khorassanicus. 5. P. plumosus, 6. P. gedrosiacus. Scale bars: a: 100 pm and b: 50 um.
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Fig. 4. The cross-section of leave in Pterocephalus species without vascular bundle cells in midrib: 7. P. szovitsii, 8.
Pterocephalus sp.1, 9. P. wendelboi, 10. Pterocephalus sp.2, 11. P. canus (Ghahreman 4728), 12. P.brevis, 13. P. kurdicus,
14. Pterocephalus sp.3, 15. P. afghanicus. Scale bars: a: 100 um and b: 50 pm.
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Fig. 5. Light microscopy of the leaf trichomes of Pterocephalus species: 1, 2. P. kurdicus, 3, 4. P. ghahremanii, S, 6. P.
szovitsii, 7. Pterocephalus sp.1, 8, 9. P. pyrethrifolius, 10. P. afghanicus, 11. P. gedrosiacus, 12. P. canus (Ghahreman
4728), 13, 14. P. canus (Kazempour 8590), 15. P. khorassanicus, 16. P.brevis, 17. P. plumosus, 18. Pterocephalus sp.2, 19,
20. Pterocephalus sp.3. Scale bar in 11: 100 pm and others: 50 pm
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Fig. 6. Cross-section of peduncle in Pterocephalus sp.1. EC: Epidermal Cell; CP: Cortical Parenchyma; Ch: Chloroplastic Parenchymal

layers; NCh: Non Chloroplastic Parenchymal layers; Ph: Phloem layer; VB: Vascular Bundles; Xy: Xylem layer; IPh: Inner Phloem; P:
Pith.
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Table 3. Quantitative measurements of peduncle, hairs of peduncles and leaves in Pterocephalus species. The number within parenthesis
denotes Herbarium Numbers (TUH).
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Table 1. Peduncle related traits: PA: Peduncle Area; ECL: Epidermal Cell length; CPT: Cortical Parenchyma Thickness; ChT: Chloroplastic Parenchymal
layers Thickness; ChCD: Chloroplastic Parenchymal Cell Diameter; NChCL: Number of Chloroplastic Parenchymal Cell layers. NChT: Non
Chloroplastic Parenchymal layers Thickness, NChCT: Non Chloroplastic Parenchymal cell Thickness; NNChCL: Number of Non Chloroplastic
Parenchymal Cell layers; ET: Endodermal cell layer Thickness; PhT: Phloem layer Thickness; NVB: number of Vascular Bundles; XyT: Xylem layer
Thickness; XyCD: Xylem Cell Diameter; [PhP: Inner Phloem Presence; PA: Pith Area; PCD: Pith Cell Diameter. Traits related to leaf and peduncle
trichome: LSH: Simple Long Hair; SSH: Simple Short Hair; RHL: Rectangular Head Length of grandular hair; RSL: Rectangular head grandular hair’s
Stem Length; CHL: Circular Head Length of grandular hair; CSL: Circular head grandular hair’s Stem Length; THL: Triangular Head Length of grandular
hair; TSL: Triangular head grandular hair’s Stem Length; SHL: Square Head Length of grandular hair; SSL: Square head grandular hair’s Stem Length;

DCP/D: Druse crystal Presence/ Diameter. 2. +, - and ! denote presence, absence and not sure or not seen respectively.
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Fig. 7. Cross-section of peduncle in Pterocephalus species: 1. P. canus (Kazempour 8590), 2. P. canus (Ghahreman 4728),
3. P. afghanicus, 4. P. khorassanicus, 5. Pterocephalus sp.3, 6. P. plumosus, 7. P.brevis, 8. P. kurdicus, 9. P. ghahremanii,
10. P. szovitsii, 11. Pterocephalus sp.1, 12. P. pyrethrifolius, 13. P. wendelboi, 14. P. gedrosiacus, 15. SP.2. Scale bars: a:

100 um and b: 50 um.
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Fig. 8. Light microscopy of the peduncle trichome in Pterocephalus species: 1,2, 3. P. plumosus, 4, 5. P. brevis, 6. Pterocephalus
sp.2,7, 8, 9. Pterocephalus sp.3, 10, 11. P. khorassanicus, 12. P. wendelboi, 13, 14. P. canus (Kazempour 8590), 15. P. canus
(Ghahreman 4728), 16. P. pyrethrifolius, 17. P. afghanicus, 18. P. gedrosiacus, 19. P. szovitsii, 20. Pterocephalus sp.1. Scale bars
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Fig. 9. The two-dimensional plot obtained by principle component analysis (PCA) based on anatomical traits including
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leaves and peduncles in Pteroceephalus species.
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