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Abstract---The study included the anatomical characteristics of four
species stems belonging the genus Torilis of the (Apiaceae family),
which were T. arvensis , T. leptocarpa , T. leptophylla and T.nodosa
the specimens were collected from different places in the mountainous
region, and the upper plains and foothills region of (Phyto districts of
Iraq). The results showed variations in the shapes of the cross-
sections of the stems of the species, the stems were covered by a wavy
and uneven layer of cuticle, its thickness ranged between 7-12
micrometers, and the epidermis was one row of cells, oval to ellipsoid
in shape. The cortex consisted of three layers, the first layer consisting
of thick-walled angular collenchyma cells, grouped in bundles, their
number ranged between 12-15, and the second layer consisting of
interrupted rows of parenchyma cells spherical, oval, elongated, or
ellipsoidal to Irregular, varied in number of rows in species, ranged
between 2-5 row. While the third layer consisted of a continuous ring
of lacunar collenchyma, the number of rows ranged from 1-3, ovoid to
sub ovoid to elliptic.The vascular bundles were a discontinuous
cylinder consisting of bundles covered with a layer of sclerenchyma
cells forming bundle sheath, the species differed in the number of
vascular bundles, ranged between 10-19, and the also species varied
in the number of xylem arms (2-3), and the number of vessels in each
arm (2-9 ).
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Introduction

The anatomical characters showed many variations in taxonomical categories and
can be considered as a diagnostic trait as well as in phylogenetic relationships in
plants (Davis&Heywood 1973). Many researchers considered the anatomical
features as evidences in taxonomical studies (Radford et al. 1974). Some traits
used in isolation of taxonomical taxa (genus, species, variety), because they
showed significant variations in plant categories (Stace 1991).

Metcalfe & Chalk (1950) have stated a description for more of the vegetative
anatomical characters for many of the Dicotyledons families involving Apiaceae
and they appeared the importance of anatomical features in this family. Also,
Cronquist (1981).

Ghazanfar&Edmondson(2013)wrote in flora of Iraq Apiaceae(Umbelliferae) of over
200 genera and 3000 species occurring mainly in the northern hemisphere. They
mentioned 7 species in Iraq.Davis(1972) mentioned 8 species of the genus Torilis
in flora of Turkey, also Rechinger(1987) descripted 10 species of the genus Torilis
in flora of Iran, but AL- Eisawi( 2013) explained 5 species in flora of Jordan. Esau
(2007) studied some vegetable parts of families including Apiaceae.

Yao, et al. (2019) studied the complete chloroplast genome sequence of the T.
scabra was obtained by de novo assembly using the NGS data. In Iraq, there is no
anatomical study present for the genus Torilis precedes this study according to
the available references.
Materials and Methods
The study depended on the dry specimens which were collected from Iraqi phyto-
districts during 2021. The identification of species was according to the flora of
Iraq (Ghazanfar and Edmondson 2013).
The study depended on hand sectioning (Musa&Al-Jibouri,2019).

1- 2-4 cm of the middle stem was taken for the study.

2- The stems were cut accurately to obtain very thin sections by using sharp
blade.

3- The thin section transferred to slide and 2 drops of safranin 1% was added
for 5 minutes.

4- One drop of Glycerin was added and covered the section, then the cover slid
placed over it.

5-The slides were placed on hot plate for 1 hour to remove the air inside the
cells.

6-The slides were studied by compound microscope (Novel).
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7- the sections photographed by digital camera NSZ-606.

8- The measurement reported by ocular micrometer(10x&40x),
Results and discussion

The results showed variations in the shapes of the cross-sections of the stems of
the species of the genus Torilis, the shape was ovate to semi-ovate in T. arvensis ,
striate in T.nodosa and T.leptophylla, while it was polygon to semi-polygon -
polygon in T.leptocarpa.

The stems are surrounded from the outside by a wavy and uneven layer of cuticle,
its thickness ranged between 7-12 um, the average of thickness was 7 ym in T.
arvensis and T.leptophylla, 8 um in T.leptocarpa and 10 uym in T.nodosa.The
epidermis was a single row of cells, oval to ellipsoidal in shape, through which the
cells of the bases of the capillaries of elongated shape spread, and they are mostly
larger than the normal epidermal cells, and there were stomata complexes, as the
average thickness of the epidermis reached 10 micrometers in T.nodosa and T.
leptocarpa and 12 pm in the T. arvensis and T. leptophylla,

The cortex consisted of three layers, the first formed of thick-walled angular
collenchyma cells grouped in the form of bundles of oval to circular to irregular
shape, they were 12 bundles in T.nodosa ,13 bundles in T. arvensis and
T.leptophylla, and 15 bundles in the T.leptocarpa, while the second layer consisted
of discontinuous rows of parenchyma cells spherical or ovate, elongated or
elliptical to irregular, they varied in the number of rows in studied species, as it
was 2-3 rows in T.leptophylla , 3-4 rows in T.nodosa and 5-3 rows in T.arvensis
and T.leptocarpa.

While the third layer consisted of a continuous ring of lacunar collenchyma, the
number of rows ranged from 1-3 rows of ovoid to semi-subovoid to elliptic with
distinct cells and their sizes larger than the rest of the cells in the inner cortex,
and it was permeated by the secretory ducts in the form of a group of the cells
around the exocrine duct, widened, round or cylindrical in shape, at the end of
the vascular bundles, opposite the angles.

All studied species shared a layer of sclerenchyma cells consisting of 3-6 rows in
the form of bands or bundles in the cortex area surrounding the bark from the
outside. and 4-6 rows in T. arvensis and 8-12 rows in T.nodosa and T.leptocarpa.
Vascular bundles were a discontinuous cylinder consisting of bundles covered
with a layer of sclerenchyma cells forming the bundle sheath. The size of the
vascular bundles increases in the corners and decreases between them, the
phloem is outward and is narrower than the wood that is inward and whose
vascular elements are organized in rows Clear diagonal forming compact bundles
separated by fibers and xylem parenchyma. These bundles are concentrated and
the number of their vascular elements increases in the corners of the stems.

The species differed in the number of vascular bundles, it was 10-15 bundles in
T.leptophylla 11-14 bundles in T.leptocarpa,12-15 bundles in T.nodosa and 13-19
bundles in T.arvensis.
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The species also varied in the number of xylem arms and the number of vessels in
each arm, the number of arms in all the studied species was 2-3 arms, but they
also differed in the number of vessels in each "arm, as it was 2-5 in T.nodosa and
3 -5 in T. arvensis and T.leptocarpa and 4-9 in T.leptophylia.

The Pith consisted of large-sized parenchymal cells with thin walls with
intercellular spaces and increasing in size towards the center of the stem.

Conclusion

The study included the anatomical characteristics of four species stems belonging
the genus Torilis of the (Apiaceae family), The current study concluded, this work
is the first research on a cross-section of the stem, which was obtained from the
soft parts For the species of the genus Torilis studied from northern Iraq, to make
an anatomical comparison between the species, The results showed differences
qualitative and quantitative characteristics are measured in micrometers. Cuticle
thickness, Epidermis thickness, Number of collenchyma, Number of Parenchyma,
Number of fibers, Number of vascular bundle, Number of wood , Number of
vessels in each arm.

STABLE ,Qualitative and gquantitative characteristics in the cross-sections of the stems of

species of the genus Torilis are measured in micrometers.

Species Stem sh: Cutic Epiders Number Number Numbe Numbe Num! Number
thick thickn collench Parench fibers wvasen of vessels

ness e5s yma yma lar woo  in each
bundl d arm
e arms

Tonlis arvensis ovate-gim (6-7)7 (5-12)12 1-3 4-5 4-6 13- 19 2-3 3-5
ovate

Tonilis leptocarpa polygon - (7-8)8 (3-13)10 1-3 3-5 8-12 11-15 2-3 3-5
semi
polygon

Torliz leptophully  striate &-7)7 (7-153)12 1-3 2-3 3-3 10-15 2-3 4-9

Torilis nodesa striate (8-10)1C (7-15)10 1-3 3-4 8-12  12-15 2-3 2-5
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FIGURE.cross

section in stems of different studied species. (A,a) Torilis arvensis, (B,b)

Torilis leptocarpa, (C,c) Torilis leptophylla, (D,d) Torilis nodosa .
10xx40
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