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Anatomical Study of Twelve Mimosoideae Species in Iraq
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A field collection of plant samples from the province of Baghdad included 12 species belonging to the subfamily Mimosoideae
(Fabaceae)to study the anatomical properties of the stems, petioles, leaf blade and midrib. The results showed a distinct
difference in the target anatomical properties. Where Calliandra haematocephala had the highest blade thickness (206.3,205.4-
209.2) pm, and Albizia lebbeck gave the highest cuticle thickness (34.8, 28.1-35.2) um and the lower epidermis (26.1-30.5 (28.4)
pm. Furthermore, Calliandra haematocephala achieved a thickness of (29.1 -33.1 (31.6)) um. Anatomical images of the midrib
and petiole revealed obvious differences in the bundle shapes. The study of the anatomical characteristics of the stemshowed a
superiority of Albizia julibrissin in cuticle thickness (3.4-5.6 (4.75)) um., Leucaena leucocephala subsp. leucocephala was superior
in epidermal thickness ((30.2-octp dopici >Y'0 GKIS Prosopis juliflora outnumbered and superior in cortex thickness ((71.2-75.6
0THIN >Y'000 Both species, Albizia julibrissin, and Leucaena leucocephala subsp. glabrata, had eglandular hairs on the epidermis of
the stem. Mimosa pudica was superior in vascular bundle thickness (353.4) um. Cross sections of the stems showed clear
differences between the examined species in their anatomical features.

Mimosoideae, Anatomical characters, Irag.
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Fabaceae (Leguminosae nom. alter.) are one of the most prominent families of angiosperms, consisting of ca. 770
genera and 19,500 species of trees, shrubs, and herbs distributed throughout the world (Mabberley, 2008;
Christenhusz & Byng, 2016; LPWG, 2017). Mimosoids" are the major groups of legumes and have been usually
recognized as the subfamily Mimosoideae family Fabaceae. This consistsof trees, shrubs, and lianas found in tropical,
sub-tropical and warm temperate regions where they serve as important sources of forage and fuel Mimosoids are
accounted for the greater diversity in tropical America, Africa and Australasia. Members of this subfamily are
common in lowland tropical rainforests, especially along rivers and near lakes, but have also successfully adapted to
drier savannas, scrub and thorn forests, and arid desert regions in the Americas (Espinoza and Leon, 2003; Espinoza
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and Melandri, 2000; Espinoza and Melandri, 2006) and Africa (Elias, 1981). From the economic standpoint, many
commercially valuable species, either for the quality of their timber, as food or medicinal plants. Family members
exhibit high economic value since the family includes medicinal and aromatic plants, several fibre plants, and many
members used around the world for other financial aspects, such as food cereals in the human diet, oil production,
gums, and dyes from some species such as Acacia and Indigofera, timber, and horticulture.

Moreover, some types of nitrogen-fixing bacteria associated with their roots enrich the soil nitrogen reserves and
raise the productivity of other commercial plants (Pickersgill, 1996; Judd et al., 1999). Mundotiya et al. (2016) did
not illustrate any variance among twelve species belonging to Mimosoideae in anatomical parameters Tleaflet
anatomy of 14 taxa in the Mimosa sect. Batocaulon's series Quadrivalves is described for the first time using cleared
leaflets and light microscopy. The systematic value of leaflet anatomical characters is discussed, and leaflet anatomy
provides significant characters for distinguishing groups and individual taxa in series Quadrivalves (Flores-Cruz et al.,
2004). The vessels and the width of rays demonstrated enough variance to be significant as classification values. The
primary parenchymatypewasinwide bands In Calliandra laxa, Prosopis juliflora (Le6n 2008). InIrag, Al-Saddi (2017)
studied phenotypic and some anatomical characteristics (stomata and venation) for Albizia lebbeck plant and found
that the venation type was reticulate, with secondary veins didyQi iSI-0K iKS SR3S 2F iKS 6fI-RS I-yR (KS 0SyalI£ YIRII6
was more visible on the bottom surface compared with the top surface. Another study in xylem tissue found that
fiber lengths were normally ranged. Their widths were narrower than in hardwoods. fiber lengths were little
increased. Wall thickness is according to thefibres' position (Ali, 2014). macromorphological and anatomical features
of Albizia lebbeck and Leucaena leucocephala possess interesting taxonomic values to characterize the two
mentioned species where Epidermis markers have significant taxonomic value (Ali et al., 2022). Because there is a
scarcity of literature on these species' taxonomical and environmental importance, an anatomical study was
conducted on twelve species of Mimosoideae in Irag.

Twelve Mimosoideae taxasamples were collected from different locations (Table 1)in Baghdad from 2019-2021 and
saved in Formalin acetic acid (FAA) for anatomical study.
Table 1. Collection locations of Mimosoideae taxa in Baghdad.

No. Taxa Location Data

1 Acacia cynophella Baghdad cAl- Zafaraniya; Al-Zawra park April-May
Baghdad- Airport Street

2 Acacia farnesiana Baghdad ¢ Zaafaraniya; Baghdad - Abu Ghraib April-May
Baghdad - Jadriya

3 Albizia lebbeck Baghdad ¢Sidiya; Baghdad ¢Jadriya March-June
Al-Zawra park

4 Albizia lebbeck var. pubescens Baghdad ¢ Jadriya March-June

5 Albizia julibrissin Baghdad ¢ Adhamiya- Al-Kuraiyat April-May

6 Calliandra haematocephala Baghdad ¢ Qanat al-jaish March-June

7 Leucaena leucocephala subsp. Baghdad - Al-Ghazalia; Al-Zawra park March-July

leucocephala

8 Leucaena leucocephala subsp. glabrata Baghdad ¢ Jadriya March-July

9 Mimosa pudica Baghdad ¢ Mansour; Baghdad ¢ Adhamiya-Al- May ¢July
Kuraiyat

10 Pithecellobium dulce Baghdad ¢ Adhamiya-Al-Kuraiyat April-May

11 Prosopis farcta Baghdad - Abu Ghraib; Baghdad - Jadriya June-july

12 Prosopisjuliflora Baghdad - Abu Ghraib April-June

Anatomical study

Free-hand sectioning method

Fresh plant samples of stems and leaves were sectioned using the sectioning method (Al-Masoudi & Al-Dobaissi,
2022) as follows:

Stems and leaves of the selected plant were cut into small pieces of length between (4-6) cm. Segments were
sectioned into thin pieces by a razor blade, and the samples were treated with 0.5% Sodium Hypochlorite for 5
minutes to remove the chlorophyll pigment from the epidermis of the stem and leave to obtain clear and clean
samples. Then, all plant samples were passed through treatments the following:
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It was stained by 1% safranin for (1-2) hours.

Wash with 70% alcohol to remove the excess pigment.

90% ethanol alcohol for 5 minutes.

95% ethanol alcohol for 5 minutes.

Absolute ethanol alcohol for 5 minutes.

Xylene + absolute ethanol alcohol (1:1) for 2 minutes.

. Xylene for 5 minutes.

Finally, the samples were put on the slides and mounted on the cover slides by (D.P.X), examined by a KRUSs light
microscope, and photographed using an AmScope camera.

Preparing permanent slides

Killing and fixation

Stem and Leaves were cut into small segments with a length of (0.5-2) cm. Segments were put in vials with (20) ml
Formalin acetic acid (F.A.A.) and left for (20-24) h at room temperature.

Washing and dehydration

The samples were currently washed with distilled water. They putin 70% alcohol, then put in the sectioning device
for (24) h to for sectioning and leaching to remove O, from cells, then dehydrated in the tertiary butyl alcohol (TBA)
series as in (Table 2).

Clearing, infiltration and embedded

Samples were put in paraffin four times, each remaining for three days, then embedded in paraffin poured into
boxes made of cardboard satin for sectioning with a sliding microtome.

Sliding microtome sectioning

Sectioning was performed using sliding microtome (Leica SM 200R sliding) with a thickness of (8-12 um), after
sectioning the ribbons were put in a water bath (40-45 C°) with the aid of 0.5% gelatin to fix the stripes on the slide
and then put on hot plate (40 C°) for drying.

Removing the wax and staining

The wax was removed from the ribbon by passing the slides containing plant segments in different solutions as
follows:

Xylene for (5 min).

Xylene + 100% alcohol (1:1) for (5 min).

Ether + 100% alcohol (1:1) for (5 min).

100% alcohol for (5 min).

95% alcohol for (5 min).

70% alcohol for (5 min).

Stained in 1% safranin in alcohol for (12-24) h.

Washing with distilled water 3-4 times for (1-2) sec.

95% alcohol for (10 sec.).

Fast green for (1-3) sec.

Clove oil + 100% alcohol + xylene (2:1:1) 2-3 times.

Xylene + 100% alcohol (1:1) for (5 mins.).

Xylene for (10 mins.).

The sections were mounted in D.P.X.

All permanent slides were examined by an Olympus BH2 light microscope and photographed using an Olympus
CH3 camera. The prestaining and staining procedure was performed according to (Al-Mayoudi & Al-Dobaissi,
2022).

NouAwNE

Table 2. Tertiary butyl alcohol (TBA) dehydration series

TBA series Distilled water Absolute ethanol 95% ethanol TBA Time
TPA1 50% 0 40% 10% 3-6h
TPA2 30% 0 50% 20% 3-6h
TPA3 15% 0 50% 35% 24 h
TPA4 0 0 45% 55% 24 h
TPAS 0 25% 0 75% 24 h
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Leaves

Cross sections of Leaf blade
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Examination of leaf blade cross sections in species revealed the following:
Dermal tissue system
This system represented the adaxial and abaxial epidermis. From the current study, it was clear that all species
studied varied in the thickness of the blades. The thickness ranged from (103.2, 100.2-105.4) um as a minimum in
(Mimosa pudica) and (206.3,205.4- 209.2) um as a maximum in (Calliandra haematocephala). Upper epidermis
covered by cuticle with varied thickness, ranging from (19.4, 18.4-23.1) um as a minimum in (Prosopis juliflora) to
(34.8, 28.1-35.2) um as a maximum in (Albizzia lebbeck), while the lower epidermis showed very thin cuticle
(Table 3). The thickness of the adaxial epidermis ranged between (17.9-22.5 (20.4)um as a minimum in (Acacia
cynophobia) and (29.1-33.1 (31.6)) um as a maximum in (Calliandra haematocephala), while thickness of lower
epidermis ranged between (16.4-18.4 (16.7))umas a minimum in (Leucaena leucocephala subsp. glabrata) to (26.1-

30.5 (28.4) ) as a maximum in (Albizzia lebbeck )(Table 3).

Table 3. The character thicknesses of leaf bladesin studied Mimosoideae taxa (um), LE; lower epidermis, UE; upper epidermis.

. Lower . . Vascular
. Cuticl Upper - Palisade  Palisade Spongy
No. Species o epidermis eplcii:rm (UE) (L) layer Blade bundle
1 Acacia cvnophella 22% 17.9-22.5 11%% 263‘; 236278 93.6-101.2 200.4-206.1  178.8-182.3
' e 28 @Y sy (21 (325 (B4 (203.8) (180.9)
2.1- 20.1- 325 33.1-
. . 18.5-25.3 34.2-37.4 160.7-166.4 263.1-266.5
2. Acacia farnesiana (g.g) (24.1) (32.451) (gg.i) (38'421) (36.5) (163.2) (264.1)
izia lebbeck var. ! - -~ o .5-119.
3 Albizia lebbeck 215 19.6-25.5 114724 22%54 220515 21.3-26.4 116.5-119.4 79.5-81.2
' pubescens ' (24.3) ' ' ’ (24.5) (117.5) (80.5)
(3.3) (17.1) (26.4) (23.1)
2.5- 26.1- 34.1-
4. Albizzia lebbeck 35 2?;43;5))2 30.5 38.5 41(425‘35 14?1261‘2152 7(27377533
(3.3) ' (28.4) (36.4) : ' :
2.3- 22.1- 43.1-
s Abdajuibsn 34 2295 s e B4 10612 STL10S
(3.1 ' (23.6) (45.3) ' ' '
alliandra ” < - .4-209. .8-208.
5 Calliand 22% 29.1-33.1 330728 %Z)i 43.9-49.3  205.4-209.2  202.8-208.5
haematocephala 26) (31.6) (36.9) (88.5) (48.6) (206.3) (205.4)
7 Leucaena leucocephala ?éé 18.5-22.3 11%‘2 55221 33.2-36.5  130.2-133.5 47.8-50.2
subsp. glabrata (3.3) (20.2) (16.7) (57.4) (35.2) (131.5) (49.5)
8 Leucaena leucocephala 258 28.5-33.1 225951 3:;7956 25.9-284  120.5-124.1 69.5-72.5
subsp. leucocephala (3.6) (30.2) (26.4) (38.1) (26.3) (123.6) (70.2)
2.6 - 16.1- 35.7-
9 Mimosa pudica 37 19.6-22.3 19.4 9.1 24.5-29.5 100.2-105.4 50.2-55.3
(35) (20.5) (17.5) (37.4) (26.1) (103.2) (54.1)
. . 2L gsa1 2 %5 441-49.6  1395-1423  51.3-56.1
10. Pithecellobium dulce 35 28.3 39.5
(3.2) (30.1) (26.4 (36.2) (45.5) (140.5) (52.4)
. 24 y33065 B> 386 65 312367 14421472 631665
11. Prosopis farcta 29 241 22.3 39.4 30.1 5.1 1455 64.2
(2.7) (24.3) (20.1) (36.4) (27.4) (35.1) (145.5) (64.2)
. 23 184231 165 30.1- 8.1 225274  126.4-130.2  60.8-64.5
12, Prosopis juliflora 2.6 (19.9) 194 35.6 36.1 (25.5) (127.4) (63.1)
(2.5) ' (17.2) (30.5) (34.5) ) ' )
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Ground tissue system:

The ground tissue system of the studied species was represented by mesophyll, which differentiated into palisade
parenchyma and spongy parenchyma. Differences in the thickness of mesophyll were recorded among species
studied (Table 3); however, according to mesophyll type, the species were categorized into:

Group 1: species with bifacial mesophyll (i.e. differentiated into upper palisade parenchyma and lower spongy
parenchyma) this group includes (Calliandra haematocephala, Albizzia lebbeck, Albizia julibrissin, Leucaena
leucocephala subsp. glabrata, Leucaena leucocephala subsp. leucocephala, Mimosa pudica, Pithecellobium dulce).
Group 2: species with isolateral (or isobilateral) mesophyll (i.e. differentiated into upper and lower palisade
parenchyma with spongy parenchyma between them). This group include (Acacia cynophella, Acacia farnesiana,
Prosopis farcta, Prosopis juliflora and Albizia lebbeck var. pubescens).

The thickness of palisade layers was ( 26.4-33.5 (30.1)) um as minimum in (Acacia cynophella) and were (56.2-59.1
(57.4)) umas maximum in (Leucaena leucocephala subsp. glabrata), while the thickness of spongy layers were (24.5-
29.5(26.1)) umasminimumin (Mimosa pudica) and were (93.6-101.2(98.4)) pm as maximumin (Acacia cynophella)
(Table 3, plate 1).

Vascular tissue system:

Open collateral vascular bundles represented the vascular tissue system; thus, these results confirm that all these
species were within the C3 carbon fixation type (plate 2). The Midrib region in cross-section in all species revealed
as crescent shape (plate 2) but differs in the form of vascular bundles and can be divided into two groups:

Group 1: species with a crescent shape of vascular bundle included (Calliandra haematocephala) (plate 2).
Group 2: species with an ovoid shape of vascular bundle included (Acacia cynophella, Acacia farnesiana, Albizzia
lebbeck, Albizia julibrissin, Leucaena leucocephala subsp. glabrata, Leucaena leucocephala, Mimosa pudica,
Pithecellobium dulce, Prosopis farcta, Prosopis juliflora, Albizia lebbeck var. pubescens) (plate2).

(Table 3) showed differences amongspecies in the thickness of the central bundle; this region ranged between (47.8-
50.2 (49.5)) um in (Leucaena leucocephala subsp. glabrata) as minimum and (263.1266.5 (264.1)) um in (Acacia
farnesiana) as maximum.

e - 4 » .
Acacia cynophella .icacfafme!ianaus_ = Albizia lebbeck var.pubescens j

S0um_ oo

Calliandra haematogephala

50um

Pithecellobium dulce Prosopis farcia ; 3 Prosopisjulifiora

Plate 1. Cross sections of leaf blades in the species include the UE: upper epidermis, LE: lower epidermis, PA: palisade layers,
and Sp: spongy layers. 10X (all photo scale bar of 50 pm)

TC LI W 5S5aSHi {{dzRISa  HAHO © +2f0 MO « LAE0 H



Alrawi et al., 2023

Acacia cynophella

Pithecllobivum dulce | Prosopis farcta Prosopis juliflora

Plate 2. Cross sections of leaves midribs in the species include the UE: upper epidermis, LE: lower epidermis, and VB: vascular
bundle. 10X (all photo scale bar of 100 um)
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Plate 3. Cross sections of petioles in the species 10X (all photo scale bar of 150 pm)

Stem cross sections:

The cross sections of leaves petioles:

All the species’ leaves are petiolated except the species Calliandra haematocephala apetiolated. The genera varied
by the shape of the cross-section and can divided into 5 groups:

Group 1: the cross section of the petiole is circular and appears in the genera (Acacia cynophella, Prosopis juliflora).
Group 2: the cross-section of the petiole is ovoid and appears in the genera (Leucaena leucocephala).

Group 3: the cross-section of the petiole is ellipticaland appears in the genera (Acacia farnesiana, Albizia julibrissin).
Group 4: the cross section of the petiole is horseshoe and appears in the genera (Albizzia lebbeck, Leucaena
leucocephala subsp. glabrata, Pithecellobium dulce and Prosopis farcta).

Group 5: the cross-section of the petiole is rhomboid and appeared in the genera (Mimosa pudica).
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