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Abstract

Orobanche aegyptiaca Pers., Orobanche cernua L. and Orobanche coelestis (Reut.) Boiss. and Reut.
ex Beck are plants belong to the Orobanchaceae family in Iraq. Morphological and anatomical study
of the three species is very important to to know the qualities that help us to distinguish between them.
To study the morphological and anatomical traits the samples were collected from Baghdad, the
southern deserts, and Kurdistan of Iraq between 2016-2018 during the flowering period (spring). The
plant was preserved in special glass ampoules containing alcohol 70% for the purpose of conducting
the transvere anatomy section process. The identity and morphological study as well as the anatomical
study of the three species were determined by studying the anatomical transverse sections of the stem
and studying the trichomes which are generally divided into two parts: Non-glandular trichomes
which consist of from one or more cells, different lengths with acute or obtuse apices, and glandular
trichomes which consist of a multicellular or unicellular head and stalks depended on their shape,
number of cells and general characteristics as a method or Identity imprint of the plant used to
differentiate among the studied species. Significant differences were observed in the general and
anatomical appearance. The species Orobanche aegyptiaca Pers. is more dense in the amount of
trichomes spread in all parts of the plant compared to other, O. aegyptiaca Pers. be containing 18-22
layers of parenchyma cells, the species O. cernua L. consists of 10-16 layer of parenchyma cells and
the species O. coelestis (Reut.) Boiss. And Reut.exBeck consists of 20-24 layers of parenchyma cells.
Morphological and anatomical study have proven its effectiveness in determining mportant
characteristics in diagnosing species and distinguishing between them.
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Introduction

Parasites of angiosperms in their primary
habitats are an important part for the ecosystem
(1). Plants behave like a predator as well as adapt
and cycle the life of the main host (2).
Orobanchaceae family have 15 genera which are
obligate parasitic and 250 species, So it is it
highly related with the Scrophulariaceae. The
species of Orobanchaceae are a worldwide
distribution and has a distinct appearance all over
the world (3). They called broomrapes which are
they holoparasites, They are germinate only in
response for the specific chemicals that release
using the host plant. The following of
germination and the seedlings Stick by the host
roots using the production for specialized of
feeding structures which described like haustoria
do a functional bridge to their hosts, previously,
the hemiparasitic species of this family were
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considered to be within the Scrophulariaceae the
family of the figwort (4), but the species of
holoparasitic were classified whith
Orobanchaceae the family of the broomrape (5).
The genus Orobanche contains about 170 species
which is found in all the world particularly in the
northern hemisphere (6).

Orobanche parasites are the main cause of major
damage in many important economic crops. In-
depth studies of this species are few and simple
and do not include plants in all its aspects, It is
noted that there are few references and research
on this genus in Iraq. The wild plants checklist
inside Irag mentioned 10 species for Orobanche,
but there is another researcher mentioned 11
species of Orobanche in Iraq (7).

Most Orobanche species are thrive at sunny
environments, so the best places to this species
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are arid and semi-arid soils (8,9). According for
these studies, they are frequently finding in
(10). The purpose for our current study is to
determine the morphological characteristics and

Materials and methods
The collection of the plants:

The plant was collected from different regions
of Baghdad and balad between 2016-2018 during
the flowering period (spring). The plant were
preserved in special glass ampoules containing
alcohol 70% for the purpose of conducting the
transvere anatomy section process (11,12).

Plants identification:

Identify the species according to: (13, 14) for
precise identification and they were compared
with previously identified specimens stored at
Irag Natural History Research Center and
Museum, National Harbarium of Irag.

Results and discussion
Morphological study:

According to table 1, the characters of the three
species are clearly wvery differ in the
morphological traits, The average plant height for
0. aegyptiaca Pers. was 27.5 cm. The average
length of stem was 19 cm, It branched or
unbranched, thickened especially in base, slender,
yellowish-violet. scales lanceolate, inflorescence
cylindrical, 25 average flowers sessile, bract
lanceolate, 7 mm Average length, equal to length
of calyx. The Average length of calyx was 10.5
mm, 4-teeth, filiform, corolla lavender-blue, 4.25
mm the average length of stamens, filaments 12
mm, anther 2.75 mm, and style 15 mm. The

rugged pastures at the forests

anatomical (stem, hairs) features of some species
of Orobanche.

Morphological study and its measurements:

The plants were transferred to the Laboratory of
Plant and Environment in Irag Natural History
Research Center and Museum in order to measure
the stem, leaves, flowers, fruits and all parts of
the plants by the regular ruler (15).

Anatomical study:

The transveres anatomy sections of stems were
conducted in the same laboratory by using
handsection (16).

Trichomes study:

The epidermis peeled for removing the
trichomes from each part of plant species to
identify their types with the general shape and the
number of cells (17,18).

average length of stem was 24.5 cm, average the
thick in middle part was 10 mm, inflorescence
numerous flowers 45, cylindrical, average bract 7
mm, lanceolate, average calyx 7.75 mm,
bidentate and the teeth 2 unequal, subulate,
average corolla 12,5 mm, stamens 6.5 mm,
filaments 9.25 mm, anther 1.75 mm, Style 7 mm,
and the traits for the species O. coelestis (Reut.)
is biennial or perennial, average stem 18.75cm,
simple, average scales 9.5 mm, inflorescence
cylindrical, 17.5 cm, 48 average flowers, bract
lanceolate, 11 mm, equal with calyx, bracteoles,
8.5 mm, calyx campanulate, 14 mm, calyx teeth
9.75 mm, lanceolate, corolla 22.5 mm, stamens
4.5 mm, filamentsl5mm, Style 17.5 mm. All

species O. cernua L. annual or biennial species, these results agree with (29).
Table (1): Morphological characters of the three species of the genus Orobanche
species Habit Average | Number | Average | Average | Average | Average | Average | Average
stem of of bract | ofcalyx | corolla | stamens | filaments style
length | flowers | length length length Length (mm) length
(cm) (mm) (mm) (mm) (mm) (mm)
Orobanche | biennial 19 25 7 10 10 4.25 12 17
aegyptiaca
Orobanche | annual 8-40.5 45 7 7.75 12.5 6.5 9.25 7
cernua or
biennial
Orobanche | biennial 18.75 48 11 14 22 4.5 15 175
coelestis or
perennial

Anatomical study:
Anatomical characters of the stem
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Transverse section for the stem of the species
O. aegyptiaca Pers. was the closest to an oval.
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The pidermis consists of a single layer of cells
which was oval or square or oblong shaped cells
(uniseriate), there was no cuticle layer. The cortex
have 18-22 layers of parenchyma cells. The
vascular tissue was continuous ring for outer
phloem with an inner radiating xylem, and they
are traversed by medullary rays. The pith
comprised of spherical and polygonal
parenchymatous cells occupies a large area of the
stem, this agrees with (20).

The stem of O. coelestis (Reut.) Boiss. and Reut.
ex Beck was also the closest to an oval. The
epidermis consists of a single layer of cells which
was oval or oblong shaped cells surrounded on
the top by layer of cuticle characterized by

thicknass in this species and the compactness of
cells in it. The cortex consists of 20-24 layers of
parenchyma cells. The vascular tissue record a
continuous ring for outer phloem with an inner
radiating xylem, and they are traversed by
medullary rays. The pith comprised of polygonal
parenchymatous cells, it was the largest area in
this species this agreement with (21).

The stem of the species O. cernua L. was almost
square. The epiderm consists of a single layer of
cells which was oval or square shaped cells
surrounded on the top by a thick layer of cuticle.
The cortex consists of 10-16 layer of Parenchyma
cells figure 1.

epidermis

cortex

phloem

xylem

pith
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3-a The stem of O. coelestis (Reut.) Boiss. and Reut. ex Beck

Figure (1): (1-3) The whole plant with its flower O. aegyptiaca Pers., O. cernua L. and O. coelestis (Reut.) Boiss.
and Reut. ex Beck (1-a, 2-a, 3-a)The transverse section for the stem for the three species (250X).

Trichomes:

Macroscopical studies for the plants found that
the trichomes are present at all the surfaces for
the three species, and the trichomes are widely
varied and spread densely in the species O.
aegyptiaca Pers. which spread in all parts of the
plant, unlike the species O. cernua L. that showed
less spread compared with the first species but the
species O. coelestis (Reut.) Boiss. and Reut. ex
Beck was spread as an intermediate state between
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them. These trichomes were diversity in their
shapes, number of cells and density of their
spread in each part in the three species. It was
also observed that some of these trichomes
spread and distributed in a plant part of the same
species denser than other parts (20). as shown in
the following:
1. Non-glandular trichomes: These trichomes
were distinguished from each other by special
characteristics which divided into the following:

T T TR TR T
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Simple non-glandular unicellular trichomes (a-1)-
(a-9): they were very different in lengths that
ranging from short to very long, in addition to
some other morphological characteristics such as
the trichome in a-1 were long and curved at the
ends, noting that the wall was thick, and it was
thinner towards the ends with acute apices, in a-2
were observed be broad, thin wall thickness,
medium length and erect with obtuse apices, in a-
3 trichomes were noted be broad, very thick-
walled, short in length, and oblique to the surface
of the epidermis with obtuse apices, a-4. The
trichomes are long and broad with a thick wall
and were strongly oblique toward the surface of
the epidermis with obtuse apices, a-5 type of
trichomes that has been observed only in the
flower, which was erect and divided into two
cells of different length with obtuse apices, (a-6)-
(a-9) divided into a number of cells among 2-5
cells of different lengths, thin and densely spread
throughout the plant in all its parts with obtuse or
acute apices. These trichomes spread in the
species O. aegyptiaca Pers.denselyin all parts
with a distinctive variety figure 2.

2.Glandular trichomes unicellular or
multicellular: more

These hairs were spread

densely than before, especially in the species O.
aegyptiaca Pers. Which was characterized by the
density and the diversity of trichomes of all types
mentioned in figure 2. Glandular trichomes (b 1-
5) have characteristics that distinguish it from
each other such as: b-1 was characterized by a
large, oval, single-celled head with a slightly
oblique of the head towards the surface of the
epidermis with a short stalk that was also single-
celled which found in abundance in flower. In b-2
the head consists of one small cell, while the stalk
was two cells of different length and width b3
The head consists of two cells separated by a
longitudinal separator of equal size with a long
and broad stalk from the bottom and slightly
oblique of the head towards the surface of the
epidermis, b4 and b5 were similar in
characteristics to b3 but the head in b4 consists of
four cells separated by a longitudinal separator
and in b5 the head consists of eight cells
separated by a longitudinal septarator. Finally,
trichomes shapes b-3 to b-5 were found only in
the first species and they were not observed in
other species (22,23).
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Figure (2): The trichomes for the three species (300x)
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AaMAll
Orobanche coelestis (Reut.) Boiss. and Reut. ex <Orobanche cernua L. <Orobanche aegyptiaca Pers.
cilieall 45 jnal aga Jaa DN £ 6 duay il g 4y gdaal) Al Al (3 2l & Orobanchaceae 4lilall agad il & Beck
Gl a8y Angiall (ghaliall 8y (e Caen Slial) daay pail) g 4 glaall Cliual) dul Al agdn (& B Uselad Al
AL 770 Ay Jsasl) o (o giad Luald dala § o gl (8 il Bada 5 (2l b i 3558 DA 2018-2016 O 55
abliall A o A e Lagaad a3 LY ) 93U duay il Al jal) Gl g din gl 8 ) gal) dal Jall g pandill) ey i) Ales )y
9 Baal g Ald (e (a8 AN Bd 8 G i opand () Lages analh Al Q) ) JSED Al 29 (Gleal) dpida ) Ly p)
e e YL LA Lalaf of LYIAY Basatia dlug ouly (e 0 9SE A L) il el g Ay jdia ol Bala aad aa Adlida ) glaly ¢ iS)
4 gina clBBEA) clia gl A g dal) £ 6391 G Sasaill andiinall cliill 4508 danay of Ay jhaS dalad) ailadldl g LBAY a3 g Ll
bl ool s B 8 pdiiall @l il duas B ABS i) g4 O. aegyptiaca Pers. il OlSy bl alad) jedaal) 8
& 0. cernua L. g5 (9855 Asassill LAY e 484k 22-18 Ao O. aegyptiaca Pers. gsill s sial By, Ak 4 lka
LAY (e 484k 24-20 ¢ O.  coelestis (Reut.) Boiss. and Reut. ex Beck § sill Lok 4asi yull LAY (0 Aiks 16-10
Al £) 6 G el B Uae Lo AN g dageall ciliaal) paa B Lgillad i) duay pail) g 4 pgdiall Al ) Aasss sl

. Orobanchaceae alile « duay i ¢« 4 ¢dia « Orobanche L.:dsaliall cilalsl)
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