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Leaf and peduncle anatomy of some species of the genus Pterocephalus
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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
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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.

108/Y+A


http://dx.doi.org/10.29252/nbr.7.1.106
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.8.0
https://ndea10.khu.ac.ir/nbr/article-1-3178-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24236330.1399.7.1.8.0 ]

[ DOI: 10.29252/nbr.7.1.106 ]

Pirouzi et al. Anatomy of species in the genus Pterocephalus

9 P. plumosus s s3ig| dlgid (o, oy 50 afghanicus Boiss.
sloasss 551 50 0 oo cdalive P. gedrosiacus > ;) oy
ot 3 5elisS (5 ples Jsb ) sigl ailyid Jsb e o
Py Vo 5l oSl cdl o,e cul (S ol (2e 50) ol
3l sz 8L e (P. ghahremanii) 0¥um b (plumosus
P ) f\ um G (P. canus (Kazempour 8590)) ¥
G (P. ghahremanii) $A 35| 2So1 <L Jsb «afghanicus
Py 7 5l G <l Jsb o (P. afghanicus) AY um
Lol i (Pooafghanicus) Af pm G (pyrethrifolius
P. )y AY um G (P. plumosus) V1 ;| o3, peiddS Calies
G (P. khorassanicus) Y ;| cp ) oei)S ¢ (afghanicus
(Y Jga>) sl (P. afghanicus) ywg,Sawe VY

Coond 13 ldigS Lam 10 05,05 (suig] CME pgd s (lodiges
Jolis ol 0 sod 0030 ailgil sla ok (suisl atws VU
P. kurdicus Vatke P. wendelboi P. afghanicus saaisS
P.  P. szovitsii.SP P. szovitsii (Mozaffarian 69881)
(¥ &) cewl P. canus (Ghahreman 4728), brevis Coult
Ol ot o P kurdicus jo g3igl alginl Jsb o5l o 5eS
gl wlgiwl oe op oS P. canus (Ghahreman 4728) ,»
J995) 8¢ 0 08 P. SZOVILSIT 15 o)) (5 i o P. brevis o
P. g P. brevis o g, peiddS Calbed (5 i 9 (o ppS (Y
P 45 0 0l oo oaline canus (Ghahreman 4728)
Calbed Cp S § (S O, 529 (29, peitdS Wendelboi
P. canus 5 P. wendelboi 5 55 4 (pp) peidS
55,8 0 oalie (Ghahreman 4728)

RSy 4 elidedy) Sl S sk 4 gl G laass
P. 3 P. ghahremanii slasS 5l e 4 )l Cals
5l pgd o gladiss wline swliisis, aS pyrethrifolius
S a5 A P.ocanus 4555 alise diges g0 axgi JB 4SS
Dilas 518 saisl Sliws il i g0 5l (o 0 plaS
P.canus &5 sl Sogo opl a4 diged g0 ol (gyalls Dglas
S0 oyl 2bgS s (031 Koo (Kazempour 8590)
Syl oy Jlews 031 JKes P. canus (Ghahreman 4728)
I3 e od gonail 0 P2 ugllawgy asliil aisges
slass g bojlail LLas 51 Prerocephalus Sp.3 aiges Lol 0,5 o
Sl Dalas L5 g el Jol cod aiiled o9 (35 slaais
Syl gl Sloeiws Gkl sla Jghw o4 plaiel jo

ng}ﬂa;ﬂéuafﬂ,ﬁow OLSen 5 Gism

a8l (635 po Ceomd loolainl b sws gla iy g ol la a5 b
SO e M Al S byl Codginy Slabad b g T olS
b asods ool )‘)3 ua.ll.‘> Jﬁ‘) u] 65[} J)Jo e Lhu.u).' ‘6)"5
Som Wed Sy baiges g oad gl Johe Shgie
Sl 50 laaiges asl Ve oy Goe a yhie O b giiad
S Ul 0 a8 oK, b aias cols 1,8 oad (3.8, Sl
Ol b s g Digd digas i b aunlys adlol diges a
=K, gy ) baiges el ST, (gl o sols giituds Hlabe
osz bz b 65l 1) Uit e cielan (gl
oalatw! (ko il 0uisS X)) I lown (sloged ¢ (las
3om g ol ool 13 dlan s slesY (g9, p braiged ol
S ews L: (LeltZ WetZlar) 6)5.5 uwﬁjiw Ja.wy 6)‘&?&‘)/
)l oolawl Lv 9 ..\...J)f )|)3 X e ).v‘).: Yy 9 Vo LSLD
Yy 9 ).3‘).3 \- @Lo..f)).v Lv (CanOIl — EOS—IZOOD) )90
JKoo 2yl Wlao (5510 pedilool

Sodndad (Koo ou s Slao gyl pcilosl ka4
0 g w8l eaias IS aile el (i 5l e bl
dled 550l S5, Jolpe auds 0gd pp B ool ailds ie>
LSS 65Ky 5 S S
Lools g bl 4 35

i 0uiiS SIS Dlae olulid 5 baisl ganaius Cyx
5 Sr P (o5 Slie luly ol sladdlye 4 a5
250,5 olsl XLSTAT 2007.6 1580 ¢ 5 Jawgs Koo

Sy S 9 Sl S5, i
orglliws s 005 4598 VY 5l Wigei 1O S (Pu i (o) p b
Sl S 1S5 Cand 10 5350 sl wiws lp IS s g0
gl e (ol g5 0 (Y Jgaz Vg ) sla JSo) ol sass
5 B Cwssig) 25 0 0l 97y sl slaates SIL
Jol o5 0)l8 3525 (alSorinl (8L (lyie 4 @t o Slios
P. pyrethrifolius P. ghahremanii Jamzad slaaisS Jolis
P. P. khorassanicus Czerniak. Boiss. & Hohen.
s P. gedrosiacus Rech.f., Aellen & Esfand. plumosus

o3Il oy yiaS (Y USs) sl P. canus (Kazempour 8590)

P. o o1 cp 5 i o P pyrethrifolius jo saiql algin! Job

109/1+4


http://dx.doi.org/10.29252/nbr.7.1.106
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.8.0
https://ndea10.khu.ac.ir/nbr/article-1-3178-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24236330.1399.7.1.8.0 ]

[ DOI: 10.29252/nbr.7.1.106 ]

Nova Biologica Reperta 7(1): 106-118 (2020) YDV FNVA Y o0)leds &V Al () pole 10 (ng slaasily

s s 03 ilisis sladisT 13 lagl 55 5 5y a8 Sy (585 Slio o (5Tl =Y o
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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 um and b: 50 pm.
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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
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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 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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