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ABSTRACT

The present research provides the first comprehensive and integrated taxonomic revision of Picris spp.
distributed in the Rawanduz (MRO) district- Kurdistan Region- Iraq, a region where members of the genus
have long been considered taxonomically challenging. Two species, the biennial to perennial Picris strigose and
annual Picris kotschyi, were documented and examined using detailed morphological, micro-morphological, and
anatomical analyses. Plant Materials were collected from natural populations representing different elevations,
and a wide range of diagnostic characters were evaluated, including vegetative and reproductive morphology,
trichome structure, achene features, ecological preferences, and geographical distribution within Irag.
Anatomical investigations, based on transverse section of stems, leaves, and peduncles, revealed several traits of
diagnostic value, such as stomatal type, leaf thickness, vessel arrangement, vascular bundle number, and
variation in the indumentum of vegetative and reproductive structures. Notably, the distinction between the two
species was strongly supported by the number and structure of glochidiate hooked hairs, heteromorphism versus
homomorphism of the achenes, peduncle morphology at fruiting, and the presence or absence of persistent basal
collars. These features, when combined, provide reliable and consistent discrimination criteria, particularly in
cases where flowering-stage materials alone are difficult to separate. The study also reports new local records for
both species within the MRO district, including Halgurd mountain and Safin mountain, contributing to the
regional understanding of Picris biogeography. Based on limited population sizes, habitat disturbance, and
observed anthropogenic threats, both species are assessed as Critically Endangered (CR) in Irag according to
IUCN criteria. Overall, this work offers the most detailed and updated taxonomic account of Picris in the
Kurdistan Region and highlights the importance of integrating morphological and anatomical evidence in
resolving complex species boundaries.
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INTRODUCTION Scorzoneroides, and Urospermum. The genus
The genus Picris L. (Linnaeus, 1753) is Picris comprises approximately 40-50 species
a genus of flowering plants in the distributed in Eurasia, Africa, Australia, and
family Asteraceae tribe  Cichorieae, and New Zealand, with putative evolutionary
subtribe Hypochoeridinae (Leontodontinae), centers in the Mediterranean Basin and Asia
(Ghazanfar, 2024). According to the most Minor (Al Mouslem, 2022; Zareh and Hassan
recent treatment of the tribe Cichorieae (Kilian 2025). It includes several taxonomically
et al., 2009) the Hypochaeridinae comprise critical groups of closely related species, as
seven genera: Hedypnois, Helminthotheca, well as polymorphic species with complex
Hypochaeris, Leontodon, Picris, infraspecific  variation and complicated
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histories. The

evolutionary
undoubtedly a challenge for
research (Lack, 1979). The species Picris

genus s
taxonomic

hieracioides L. is certainly one of the
taxonomically most critical and highly
polymorphic species of this genus in Europe,
and was recently of great interest by botanist
and taxonomists (Besse, 2021; Majeed and
Salih, 2023a; Hamza et al., 2024; Zaman et al.,
2025), because of the ambiguity of variation
patterns observed within the species (e.g.
continual morphological variation,
discrepancies between genetic and
morphological data). According to the flora of
Iran, 6 species recognized and distributed in
Iran (Rechinger et al., 1977) and 9 of the
Picris species recognized and distributed in
Turkey (Davis, 1965). In flora of Turkey
Davis (1965) stated that Picris is a difficult
genus, as the species can only be determined
after close inspection of the indumentum,
achene and pappus. The vegetative parts are
extremely variable. In Iraq, the genus Picris
represented by five species occurred in various
parts of the country (Guest and Townsend,
1966; Ghazanfar et al., 2019), among them
three species have been recorded in Kurdistan
region. In Irag Guest and Townsend (Guest
and Townsend, 1966) relies mainly for
taxonomical study of this genus mainly on
morphological  characteristics.  Although,
anatomical characters are an important tool in
plant systematics (Shahzad et al., 2022) and
have been widely wused in taxonomic
treatments and systematic studies (Ahrens,
2024; Salih, 2023; Majeed and Salih, 2023b),
anatomical data on Asteraceae taxa,
particularly on Picris species in Iraq are still
very limited. To our knowledge, no
comprehensive study has been carried out to
date clarifying the nomenclature, intergeneric
and interspecific diagnostic characters of
Picris in the genera, nor on specific level.
Therefore, the present study was conducted
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detailed morphological, an updated and
synthetic  distribution, and  anatomical
characteristics of two Picris species occurring
in Kurdistan Region-Irag, more specifically in
MRO district to distinguish between the two
closely related species belonging to Picris
genus also relationship among them were
revealed for the first time.

MATERIALS AND METHODS

Plant materials and identification

Plant samples were collected from natural
populations during the growing seasons 2020-
2021 and 2021-2022 from Rawanduz (MRO)
district/Kurdistan Region-Irag. Plant
identification were established using the flora
of Irag (Guest and Townsend, 1966;
Ghazanfar et al., 2019) flora Iranica
(Rechinger et al., 1977), and flora of Turkey
(Davis, 1965). The voucher specimens were
deposited in the University of Sulaimani,
College of Agricultural Engineering Science
Herbarium of the College of Agricultural
Engineering  Science  (SUFA, acronym
according to Thiers (2021) for references and
further investigation. The altitude and global
positioning system coordinates were recorded
on a Garmin Rino GPS (device. Geographical
distribution mapped using QGIS software, for
each specimen collected, and each collection
points. Further, species synonyms and
complete, detailed distribution data (countries
and regions) followed (Hassler, 2023).
Anatomical study

In order to study different anatomical features,
freshly-collected materials have been fixed in
Carnoy's solution composed of 60% ethanol,
30% chloroform and 10% glacial acetic acid
(Dhale, 2023; Khasim et al., 2024). The micro-
morphological study has been conducted
through studying and investigation upper
(adaxial) and lower (abaxial) epidermis of the
leaves taken by hand using stripping of
epidermis. Stomatal index was assessed in
both upper and lower epidermis according to
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Haworth et al. (2012). Type and shape of
trichomes (indumentum) on the stem, leaf,
peduncle, phyllaries have been investigated
and measured by the ocular of the microscope
in (um). Free hand sectioning methods have
been used to examine internal anatomical
features through studying cross sections of
each of stem, peduncle, and leaves of plants at
flowering stage. lodine in potassium iodide
(IKI1) and safranin 1% were mainly used to
stain primary and secondary  walls
respectively.

RESULTS AND DISCUSSION

Taxonomic treatment

The result of this study provided each of the
field survey, generic and infraspecific
identification, environment and geographical
distribution, conservation status, description,
and species key characters. This study showed
that the Picris represented by two species in
the MRO district of the Kurdistan Region-Iraq,
namely Picris strigosa and Picris kotschyi.

1. Picris strigosa Bieb., Fl. Taur. -Caucasus.
2:250 (1808).

Synonyms:

Picris glaucescens DC.; Prodr. [A. DC.] 7:
130 (1838)

Picris glomerata K. Koch; Linnaea 23: 666
(1851)

Picris laevis C.A.Mey.; Verz.
Meer.: 59 (1831)

Picris persica Gand.; Bull. Soc. Bot. France
65: 53 (1918)

Picris strigosa subsp. turcomanica Bornm. &
Sint.
Picris
Gauba
Picris subinflata (Bornm. & Gauba) Rech.f,;
Oesterr. Bot. Z. 97: 261 (1950)

Picris turcomanica (Bornm. & Sint.) Gand.;
Bull. Soc. Bot. France 65: 53 (1918)

Picris turcomanica (Bornm. & Sint.) Sojak;
Novit. Bot. & Del. Sem. Hort. Bot. Univ.
Carol. Prag., 50 (1962), nom. llleg.

Pfl. Casp.

strigosa var. subinflata Bornm. &
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Erect biennial to perennial, plant Hight
62.6(42.0-86.0) cm, massive woody rootstocks
with dried bases of stems and leaves of earlier
season. Indumentum of rigid 2- and 4- hooked
hairs, less frequently 3-hooked hairs. Stems
52.0 (37.0-67.0) cm long, markedly angular,
stiff, strictly branched. Foliage often reduced,;
basal leaves oblanceolate,12.0 (7.0-18.0) x 1.0
(0.4-2.2) cm, apex acute, margin dentate, base
truncate, yellow color; cauline leaves
oblanceolate-lanceolate, 11.5 (5.0-22.0) x 1.2
(0.8-1.5) cm, margins entire to distantly and
shallowly dentate, apex acute to mucronate,
base  truncate, green-yellowish  green.
Peduncles not thickened at fruiting stage.
Involucres obconical. Head 1.0 (1.0-1.3) x 0.9
(0.7-1.0) cm; receptacle naked; phyllaries with
densely rigid glandular hooked hair and
densely white tomentose , three series of
phyllaries, outer phyllaries 0.4 (0.3-
0.6)x0.1(0.1-0.2) cm, liner, margin entire,
apex acute, yellowish green; middle seriate
phyllaries  0.6(0.6-0.8)x0.15(0.1-0.2)  cm,
lanceolate-linear, margin entire, apex acute-
mucronate, yellowish green; inner phyllaries
1.1(1.0-1.2)x0.2(0.1-0.3) cm, lanceolate,
margin, entire, apex acute, yellowish green.
Florets bright yellow, longer than phyllaries.
Achenes homomorphic, fusiform, attenuate at
base and apex, 6.0(5.0-7.0) x0.85(0.5-1.0)
mm, transversely rugose, brown, glabrous,
unbeaked. Pappus plumose, golden at the base
brown-milky white at the apex, (Figure 1- 4).
Vernacular name: Its common name in
Kurdish language is Siroye Kurdan.
Phenology: Flowering at mid-Jun, Fruiting:

Aug. (-Sep.).

Habitat and frequency of the species:
Occasional in the forest zone of Iraq

Local distribution:. MAM, Gara Dagh,

Sersang; MRO, Lolan, between Rayat and Haji
Umaran, Haji Umaran; MRO, N.E. of Rania,
of Pishtashan, Kew-a Rash; MSU, Zewiya,
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Qaradagh, Balkha, Tawila, Avroman FUJ,
Ashur, in Anth. FUJ/FKI, Fatha, in Anth.

In current study the species collected in MRO,
Haji Umran; MRO, Halgurd mountain, it is the
new records for the Halgurd mountain.
Distribution in the world: S-European Russia;
Egypt (Nile Valley); Turkmenistan; Northern

Caucasus; Georgia [Caucasus]; Armenia;
Azerbaijan;  Turkey (E-Anatolia, Inner
Anatolia, N-Anatolia, NE-Anatolia, S-
Anatolia, SE-Anatolia, SE-Anatolia:
Mesopotamian Anatolia, SW-Anatolia); Iran
(EC-Iran, NE-Iran: Mts.,, N-Iran, Iranian
Aserbaijan,  S-lran,  W-Iran);  Lebanon

(Antilebanon, C-Lebanon); Syria (C-Syrian
Desert, W-Syrian Mountains).

Specimens examined: Halgurd mountain, alt:
1871 m, collected on15-6-2022 by Nawroz
Salam, and Haji Umaran, alt:1649 m, collected
on 15-6-2022 by Nawroz Salam

Habitat: Roadsides, wasted places, private and
common gardens in Tikrit city and from
private and common gardens in Chewarta and
Sulaimanya city. In Tikrit city, the species is
associated with different plants, among them,
Citrus sinensis, Convolvulus sp.,
Cynodondactylon, Cyperus rotundus, Imperata
cylindrica, Mentha sp., Medicago sp., Morus
trees., Prunus arminiaca, Rosa sp. and
Trifolium sp. In Sulaimanya, the associate
plants include Morus and legume trees and
some Asteraceae ornamental plants, (Figure
8).

Conservation Status according to IUCN
criteria;: ====The species is widespread in
Asia, and extremely rare in Kurdistan Iraqg, in
current study only found twice near the
Persian frontier in the central sector of the
lower thorn-cushion zone in the Rawanduz
district (MRO), Haji Umran area and Halgurd
mountain. This species is under the impact of
the different threat in Irag and the major threat
are agriculture, pesticide, urbanization, climate
change and overgrazing. Based on the
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International Union for Conservation of
Nature (IUCN), criteria (C) Small population
size and decline, and criteria (B) Very small or
restricted population the species is critically
endangered (CR) in Irag.

2. Picris kotschyi Boiss., Fl. Orient. 3:738
(1875)

Erect to ascending, annual. Plant height
66.0(43.0-78.0) cm. Indumentum on stems and
leaves consisting of rigid 2-hooked hairs,
peduncle and phyllaries indumentum rigid 2-
and 4-hooked hairs, less frequently 3-hooked
hairs. Stem 61.6 (39.0-72.0) cm long,
yellowish green at the base the upper part is
green. Basal leaves oblanceolate 5.5 (4.0-7.0)
x 0.5(0.4-0.6) cm; apex mucronate; margin
dentate; base truncate; ochre. Cauline leaves
oblanceolate-lanceolate,  6.5(3.0-10.0)  x
0.8(0.5-1) cm; margins entire-distantly
dentate; apex acute-mucronate; base truncate;
green-yellowish green. Peduncles thickened at
fruiting stage. Involucres obconical. Head
1.3(1.0-1.5) x 0.9(0.8-1.0) cm. Receptacle
naked. Phyllaries with rigid glandular hooked
hairs, densely white tomentose, three series of
phyllaries; outer phyllaries 0.5(0.4-0.7) x0.1
cm, liner-lanceolate, margin entire, apex acute;
yellowish green; middle phyllaries 0.5(0.5-
0.7)x0.1(0.1-0.2) cm, lanceolate shapes,
margin entire, apex acute, yellowish green;

inner  phyllaries  1.1(1.0-1.2)x0.2(0.1-0.3),
lanceolate, margin entire, apex acute,
yellowish green. Achenes heteromorphic,

fusiform, transversely rugose, attenuate at base
and apex, 6.2(5.0-7.0) x1.8(1.0-2.5) mm; outer
achenes dull brown; inner achenes golden
brown, glabrous, unbeaked, easily dehiscent
from the receptacle. Pappus plumose, the base
is golden brown, milky white at the apex,
(Figure 1-3, 5).

Vernacular name: Its common name in
Kurdish language is Gullé Zardé.

Phenology: Flowering at May-Jun, Fruiting:
July- August
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Local distribution: This study provided the
new record for the flora of Safin Mountain at
Shaglawa, MRO district.

Distribution in the world: Egypt (NW-coastal
Egypt); Turkey (E-Anatolia, S-Anatolia, SE-
Anatolia, SE-Anatolia: Mesopotamian
Anatolia); Syria (Jazira, NW-Syria).

Habitat: Roadsides, wasted places, private and
common gardens in Tikrit city and from
private and common gardens in Chewarta and
Sulaimanya city. In Tikrit city, the species is
associated with different plants, among them,
Citrus sinensis, Convolvulus sp.,
Cynodondactylon, Cyperus rotundus, Imperata
cylindrica, Mentha sp., Medicago sp., Morus
trees., Prunus arminiaca, Rosa sp. and
Trifolium sp. In Sulaimanya, the associate
plants include Morus and legume trees and
some Asteraceae ornamental plants, (Figure
8).

Specimens  examined:  Safin  mountain,
alt:1115 m, 11-6-2022, collected by Nawroz
Salam.

Conservation Status according to IUCN
criteria: The species is widespread in Asia, and
extremely rare in Kurdistan Iraqg, in current
study only found once near the Persian frontier
in the central sector of the lower thorn-cushion
zone in the Rawanduz district (MRO), Safin
mountain. This species is under the impact of
the different threat in Iraq and the major threat
are agriculture, pesticide, urbanization, climate
change and overgrazing. Based on the
International Union for Conservation of
Nature (IUCN), criteria (C) Small population
size and decline, and criteria (B) Very small or
restricted population the species is critically
endangered (CR) in Irag.

Transvers sections of Stem, Leaf, Peduncle
characteristics

A species is often classified based on its
morphology, but when the morphology is
identical without any clear diversifications,
classification can be inaccurate. In this case,
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the identification of the specimens could be
powered by anatomical features (Ahrens,
2024; Rheindt et al., 2023), since the
anatomical features are proven by conserving
their characteristics in different environmental
conditions, and they provide significant and
accurate taxonomic evidence, which can be
used to isolate and diagnose different
taxonomic groups (Rashid et al., 2022;
Katinas, 2025).While it is important to study
anatomical aspects in order to support the
taxonomy of the genus, there are no
anatomical studies on the two species of Picris
currently being studied in Irag. Perhaps this is
due to the fact that Asteraceae anatomy has
been studied mainly in species with economic
value or widespread distribution. The
anatomical characteristics of the two species of
Picris are summarized below based on
epidermal strips and cross sections of their
leaf, stem, and peduncle. The species
belonging to the Picris under investigation has
amphistomatic leaves. Two types of stomatal
complex,  tetracytic  (staurocytic)  and
anomocytic, were recognized. Anomocytic
stomatal type was dominant followed by
tetracytic and tricytic. The epidermal cells
were ovate in shape with striate cell wall. The
leaf thickness was (450) micrometer in P.
kotschyi and (400) micrometer in P. strigose.
Number of vessel rows were different between
the two species, there were 10-12 rows in P.
kotschyi, and 8-9 rows in P. strigose. Number
of vessel elements in each rows were 3-5 in
P.kotschyi and 2-4 in P. strigose, (Figure 5 and
6). The transverse section in the stem showed
that the stem is polygonal-ovate or
semicircular in P. kotschyi and polygonal-
ovate in P. strigosa. However, the stem cross
section was taken from the base of the stem
and near to the middle of stem length, the stem
appeared hollow for both species. The stem
cross section for both of the species under
study showed several layers, the outermost
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layer (first layer) the epidermis consisted of
only one layer of elongated, have no
intercellular spaces, cells with straight to
undulate cell walls. The epidermis from
outside is covered with a thin layer of cuticle.
Next layer internal of the epidermis is cortex,
consists of several layers 5-6 layers in P.
kotschyi while there are only 5 layers in P.
strigosa. The results demonstrated that the
cortex layer included collenchyma cells of
lamellar collenchyma type. In the angular
regions these collenchyma cells were consisted
of 5-6 layers for the species under study.
Inward of the collenchyma cell region, there
are several layers of parenchyma cells, their
size become larger toward the pith of the stem,
their shapes are variable from ovate to
spherical, and they were with visible
intercellular spaces, (Figure 7). The vascular
bundle consists of a phloem strand present
outside the xylem strand, on the same radius
side by side which is called collateral vascular
bundle. The wvascular cylinder consists of
several vascular bundles, they were divergent
in their number, shape, and size. There were 9-
11 vascular bundles in P. strigosa, 12-14
vascular bundles in P. kotschyi. Xylem tube
shape was circular to ovate, number of vessel
rows were different between the two species, it
was 5-6 rows in P. kotschyi, and 6-8 rows in P.
strigosa. Number of vessel elements in each
rows were 2-3 in P. kotschyi and 3-4 in P.
strigose, (Figure 7). The transverse section in
the peduncle showed polygonal-circular in P.
kotschyi and polygonal-ovate in P. strigosa.
The peduncle appeared hollow for both
species. Indumentum on the peduncle of P.
strigosa. was with 4-barbed glochids, while
those present on the stem and peduncle of P.
kotschyi were with two to 3-barbed glochids.
Further, the glandular hooked indumentum on
the peduncle of P. kotschyi were much longer
than those present on the stem and peduncle of
P. strigosa, (Figure 7).The present study
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revealed the occurrence of two species of
Picris (P. strigosa and P. kotschyi) in MRO
district of Kurdistan Region-lrag. There are
obviously close relationships between these
two species in respect of the flower and fruit
morphology as well as indumentum characters.
Both species in the MRO are closely related to
each other and there are doubt and difficulty to
distinguish them in flowering state, fruiting
material being thus necessary for certain
identification. Moreover, the identification
with morphological features more supported
using micro-morphological of trichome
features along with anatomical characteristics.
In flora of Iraq (Guest and Townsend, 1966)
and flora Iranica (Rechinger et al., 1977) five
species under the genus Picris have been
recorded including P. strigosa, P. kotschyi, P.
pauciflora, P. babylonica, and P. longirrostris.
From which two of them (P. longirrostris and
P. babylonica) are desert plants only found in
the North of Iraqg, the P. babylonica is the
common species in those locations, and the
other three species recorded in Kurdistan
Region-lraq (South of Irag) namely P.
strigosa, P. kotschyi, and P. pauciflora.
However, in this study only P. strigosa and P.
kotschyi were able to collected and investigate
from Kurdistan Region. Picris strigose
consider as a common species in the region. In
this  study  extensive morphological,
geographical distribution, ecological, and
anatomical features were used to distinguish
the two species of Picris distributed in MRO
district. P. strigosa and P. kotschyi were the
two morphologically apparently differ species,
they are differed in their ecological
preferences and life forms, the former (P.
strigosa) is usually biennial to perennial,
occupies dry, sunny habitats at higher
altitudes, whereas the latter (P. kotschyi) is
often a short-lived annual, occurring
predominantly in semi-natural or natural
habitats, often man-made habitats on roadsides
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in lowlands (or at low altitudes in mountains),
(Bing et al., 2024; Hamza et al., 2024), (Table
1). The leaves of the two species were with
highly different characters of shape and
margins, (Figure 1). In the field and at the time
of flowering periods the stem base basal collar
remaining of previous year makes P. strigosa
clearly distinct from its morphologically
similar taxa P. kotschyi (Table 1). The size
and color of the involucral bracts and more
importantly the indument on each of stem,
leaves, peduncle, and involucral bracts are
among the characters most commonly used to
distinguish  Picris spp. The tribe more
specifically the genus is characterized by
present of very striking, stiff, glochidiate
(anchor-shaped) unique hairs on the vegetative
parts (Lack, 1979; Hamza et al., 2024). These
hairs are different in shape, length and number
of hook on different vegetative parts (stem,
leaves, peduncles, and involucral bracts).
Under the microscope the most important
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features are the trichome hooks, as the
trichomes on the P. kotschyi stem and
peduncle are with two to 3-barbed glochids,
while those present on the stem and peduncles
of the P. strigose are with 4-barbed glochids.
The trichomes on the P. kotschyi leaves are
with two barbed glochids and P. strigose are
with two to 4-barbed glochids. The trichomes
on the P. kotschyi phyllaries are 2- and 4-
barbed glochids hairs, less frequently 3-
barbed glochids hairs, and P. strigose are with
two to 4-barbed glochids, (Figure 5, Table 1).
Further, fruit characters have proved to be
particularly helpful for the delimitation of taxa
within this genus. P. strigosa possess only one
type of brown achenes, in contrast P. kotschyi
possess two types of dark-brown achenes
(Heteromorphic). In P. kotschyi the inner
achenes are lighter in color and more straight,
the outer achenes are curved toward the inside,
and the peduncle inflated at the fruiting stage.
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Table 1. Comparison characteristics among the two species

Characters
Plant Habit

P. strigose
Biennial to perennial

P. kotschyi
Annual

Indumentum type on stem

Stem Base Collar

Basal Blade size (cm)
Cauline Blade size (cm)
Indumentum type on leaf
Bract shape

Indumentum type on bract
No. of head /plant

No. of florets in one head
No of phyllary rows /
Capitola

Total number of phyllaries
No. of phyllaries in first
row(outer)

Size of the phyllaries in
first row (outer) (cm)

No. of phyllaries in second
row(middle)

Size of the phyllaries in
second row(middle) (cm)
No. of phyllaries in third
row (inner)

Size of the phyllaries in
third row (inner) (cm)
Indumentum type on
phyllaries

Achene type

Achene surface

Achene size (mm)
Anther color

Elevation above sea level

(m)
Habitat

Glandular 2-4 hooked hair

Present

7.0 (5.0-12.0) x 1.0 (0.4-2.2)
11.5(5.0-22.0) x 1.2 (0.8-1.5)
Glandular 2 or 4 hooked hair
Oblong — Linear

Glandular 2 or 4 hooked hair
45.0 (12.0-78.0)

55.0 (42.0-55.0)-

3 rows

25.0 (24.0-30.0)
6.0 (6.0-8.0)

0.4 (0.3-0.6) x0.1 (0.1-0.2)

6.0 (5.0-7.0)

0.6 (0.6-0.8) x0.15 (0.1-0.2)
13.0 (12.0-14.0)

1.1 (1.0-1.5) x0.25 (0.2-0.3)
Glandular2-3hooked hair

Homomorphic

transversely rugose -atenuat at the
base and above

6.0 (5.0-7.0) x 0.85 (0.5-1.0)
Milky white - light yellow

980-1871
Living on sandy soil or rocky soil,

uncultivated grounds, dry mountain,
sunny, place, hillside, cliffs.

Glandular 2 hooked hair less
frequently 4 hook hair
Absent

5.5 (4.0-7.0) x 0.5 (0.4-0.6)
1.2 (0.8-1.5) x 0.8 (0.5-1)
Glandular 2 hooked hair
Oblanceolate to Linear
Glandular 2, 3, or 4 hooked hair
25.0 (20.0-30.0)

37.0 (35.0-40.0)

3 rows

22.0 (20.0-24.0)
5.0 (5.0-6.0)

0.5 (0.4-0.7) x0.1(similar width)

5.0 (5.0-6.0)

0.5 (0.5-0.7) x 0.1 (0.1-0.2)
12.0 (12.0-13.0) x0.1 (0.1-0.2)

1.1 (0.9- 1.3) x0.2 (0.1-0.3)

Glandular2-4 hooked hair, less
frequently 3 hooked hairs
Heteromorphic

outer achene curved and border
base, transversely rugose -
atenuat at above inner achene
straight,

6.2 (5.0-7.0) x 1.8 (1.0-2.5)
Yellow

250-1200
Living on roadsides, rocky,

uncultivated, calcareous ground,
dry mountain
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Figure 1. Leaves of Picris species (from left to right = basal to upper cauline leaves). A =
P.kotschyi, B= P.strigosa
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Figure 2. stem indumentum (A, B), receptacle shape (C, D), achenes (E, F), pappus (G-J) P.
kotschyi of (A, C, F, G, I) and P. strigose (B,D,F,H,J).
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Figure 3. Capitola and Flower of P. kotschyi
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Figure 4. Capitola and Flower of P.strigosa
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Figure 5. Leaf epidermis of the studied taxa. Leaf cross section of P. kotschyi (A, adaxial
epidermis, B, abaxial epidermis, C, glandular hooked trichome on the stem), and P. strigosa
(D, upper epidermis, E, Lower epidermis, F, glandular hooked trichome). In C, note
multicellular eglandular hairs abundant species under the study

1A% w.g &)
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Figure 6. Transverse sections of leaf (A-C) = P. kotschyi, (D-F) = P. stigosa

29


https://doi.org/10.36103/zqvv1y66

Iragi Journal of Agricultural Sciences —2026:57(1):19-34
P-ISSN: 0075- 0530/ E-ISSN: 2410-0862
DOI: https://doi.org/10.36103/zgvv1y66

IRAQI JOURNAL OF AGRICULTURAL SCIENCES
——

Figure 7. Stem and peduncle in cross section. P. kotschyi (A and B, stem; E and F, peduncle),
P. strigose (C and D, peduncle; G and H, Stem). vascular bundles (vb), pith (p), fiber (f),
collenchyma (co), phloem (ph), xylem (x).
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CONCLUSION

We can conclude that the total morphological
variation along with the total anatomical
variation of transverse section of stem, leaf,
and peduncles and leaf epidermis, stomatal
index and stomatal complex of these two
species all together has impact on the
diagnostic identification of them.
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