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Abstract 

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) µm, and Albizia lebbeck gave the highest cuticle thickness (34.8, 28.1-35.2) µm and the lower epidermis (26.1-30.5 (28.4)  

µm. Furthermore, Calliandra haematocephala achieved a thickness of (29.1 -33.1 (31.6)) µm. Anatomical images of the midrib 

and petiole revealed obvious differences in the bundle shapes. The study of the anatomical characteristics of the stem showed  a 

superiority of Albizia julibrissin in cuticle thickness (3.4-5.6 (4.75)) µm., Leucaena leucocephala subsp. leucocephala was superior 

in epidermal thickness ((30.2-осΦр όорΦсύ ˃ƳΦ ǿƘƛƭŜ Prosopis juliflora outnumbered and superior in cortex thickness ((71.2-75.6 

όтнΦп ˃ƳύύΦ 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) µm. Cross sections of the stems showed clear 

differences between the examined species in their anatomical features. 
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ûå̇ ƶǃå ǑƼ Ɨ˻˲˯˴˸ǃå ƗǄ˭ɂ˦ Ƶ ˥ǆ ƓƵ˦ ǈ ç̇ ˵Ƶ Ǐ˹ƛǕ Ɨ˻˲ɂ̇ ˵ƙ Ɨƪåïí 
 ɍĀä̠ ǁä ˒˹ɚƪ æĀ˗Ǆ1 Ǐ˲˹Ɠ˕ǁä úäï˗ǁä˕ˬƳ Þä̠ ƨä2* ɍ˕˶˰˶ǁä ˢƳ˕ƺ ǏǂƳ3 

1 ûå̇ ƶǃå  ÜɏíƓǆ̇ ǃå  ÜïƓˮǈǙå  ƗƶǆƓƞ ÜƗǃ˗˻˶ǃå  Ɨ˻ǄḪ Üþ˦ ˸˴ǃåā  ƗɂāíǙå  ÷̇ Ƽ. 
2 ûå̇ ƶǃå  Üíå˗ƺȺ  Üíå˗ƺȺ ƗƶǆƓƞ Üþ˦ Ǆƶǃå Ɨ˻ǄḪ ÜçƓ˻˲ǃå  þ˦ ǄƵ ˤ ƿ˴. 
3 ûå̇ ƶǃå  ÜɏíƓǆ̇ ǃå  ÜïƓˮǈǙå  ƗƶǆƓƞ Üßå̇ ˲˶ǃå  èƓƪåïí ˚Ḫ̇ ǆ ÜƗ ƼsƓ˲ǃå ƗƵåï̊ ǃå  ˤ ƿ˴. 

˛ǂ˱˭˲˶ǁä 
  ǏǄƵ ˕˹˸˷ƙā íå˗ƺȺ ƗˢƼƓ˲ǆ ˥ǆ Ɠ˻Ǆǀơ Ɨ˻ƙƓˮ˹ǃå èƓ˹˻ƶǃå ˕ƶ˸ƞ12  ý˦ ˶ǈā Ɇǆå˦ ơā ÿƓǀ˻˴ǃ Ɨ˻˲ɂ̇ ˵˯ǃå èƓƽ˶ǃå Ɨƪåï˗ǃ (Ɨ˻ǃ˦ ǀˮǃå ƗǄƑƓƶǃå) Ɨ˻˲˯˴˸ǃå ƗǄ˭ɂ˦ ƶǃ ƗƶȺƓƙ ǑƙƓˮǈ ÷˦ ǈ

 ǏˠƵå îå  .ûƓ˴ǃåā Ɨ˻˲ɂ̇ ˵˯ǃå Ɨƿï˦ ǃå èƓƽƮ ǑƼ Ɠ˲ưåā ƓƼǚ˯Ƥå ƝƑƓ˯˹ǃå è̇ ǌˡá .Ǒˠƪ˦ ǃå û̇ ƶǃå Ɨǀˠ˹ǆā ûåïāǙåCalliandra haematocephala    Ɇ˶ǈ ˣ˸ƪ ǏǄƵå
)206.3,  205.4-  209.2  (·mǏˠƵáā Ü    Albizzia lebbeck  ˣ˸ƪ ǏǄƵåcuticle (34.8, 28.1-35.2) ·m ç̇ ˵ˮǃåā ) ǏǄƽ˴ǃå26.1-30.5  )28.4  (·m ˗ƿā .

ɖǀơCalliandra haematocephala    ˣ˸ƪ ǏǄƵåadaxial epidermis (31.6, 29.1-33) ·m  ß̊ ˱Ǆǃ Ɨ˻˲ɂ̇ ˵˯ǃå èƓǈ˦ ɜ˸ǃå ˙ɂ˦ ˶ƙ ˙ǌˡå Ɠ˸Ḫ .midrib   āpetiole  
 û˦ ƽƙ è̇ ǌˡá ˗ǀƼ Ɨ˻˲ɂ̇ ˵˯ǃå ûƓ˴ǃå èƓƽƮ Ɨƪåïí Ɠǆå .Ɨ˻ƑƓƵ˦ ǃå Ɨǆ̊ ˲ǃå ɆɜƬ ǑƼ Ɨ˲ưåā èƓƼǚ˯ƤåAlbizia julibrissin   ˣ˸ƪ ǑƼcuticle (4.75, 3.4-5.6) ·m Ü

 û˦ ƽƙāLeucaena leucocephala subsp leucocephala  )) ç̇ ˵ˮǃå ˣ˸ƪ ǑƼ30.2-36.5  )35.6  (·m û˦ ƽƙ Ɠ˸˹˻ƕ .Prosopis juliflora   ˣ˸ƪ ǑƼcortex 
(71.2-75.6 (72.4) ·m  ÿƓƵ˦ ˹ǃå ˣǄ˯ǆåā .Albizia julibrissin, Leucaena leucocephala subsp glabrata   û˦ ƽƙā  .ûƓ˴ǃå ç̇ ˵Ⱥ ǑƼ ƗȻ˗ƹ ˙˻ƹ èå̇ ˻ƶƬ

Mimosa pudica  Ɨ˻ƑƓƵ˦ ǃå Ɨǆ̊ ˲ǃå ˣ˸ƪ ǑƼ·m )353.4.( .Ɨ˻˲ɂ̇ ˵˯ǃå ǊƙƓƽƮ ǑƼ Ɨƪāï˗˸ǃå ÷å˦ ǈǕå ˥˻ƕ Ɨ˲ưåā èƓƼǚ˯Ƥå ûƓ˴ǃå ƴ˟Ɠǀǆ è̇ ǌˡá 

:Ɨ˻ơƓ˯ƽ˸ǃå èƓ˸Ǆḧǃå ûå̇ ƶǃå ÜƗ˻˲ɂ̇ ˵ƙ èƓƽ˶ǃå ÜƗ˻˲˯˴˸ǃå ƗǄ˭ɂ˦ Ƶ. 

Introduction 

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 consists of 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 τleaflet 
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 parenchyma type was in wide bands In Calliandra laxa, Prosopis juliflora (León 2008). In Iraq, 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 didƴΩǘ ǊŜŀŎƘ ǘƘŜ ŜŘƎŜ ƻŦ ǘƘŜ ōƭŀŘŜ ŀƴŘ ǘƘŜ ŎŜƴǘǊŀƭ ƳƛŘǊƛō 
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 the fibres' 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 Iraq.  

Materials and Methods 

Twelve Mimosoideae taxa samples 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 ςAl- Zafaraniya; Al-Zawra park 
Baghdad- Airport Street 

April-May 

2 Acacia farnesiana Baghdad ς Zaafaraniya; Baghdad - Abu Ghraib 
Baghdad - Jadriya 

April-May 

3 Albizia lebbeck Baghdad ςSidiya; Baghdad ςJadriya 
Al-Zawra park 

March-June 

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

5 Albizia julibrissin Baghdad ς Adhamiya- Al-Kuraiyat April-May 
6 Calliandra haematocephala Baghdad ς Qanat al-jaish March-June 
7 Leucaena leucocephala subsp. 

leucocephala 
Baghdad - Al-Ghazalia; Al-Zawra park March-July 

8 Leucaena leucocephala subsp. glabrata Baghdad ς Jadriya March-July 
9 Mimosa pudica Baghdad ς Mansour; Baghdad ς Adhamiya-Al-

Kuraiyat 
May ςJuly 

10 Pithecellobium dulce Baghdad ς 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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1. It was stained by 1% safranin for (1-2) hours. 
2. Wash with 70% alcohol to remove the excess pigment. 
3. 90% ethanol alcohol for 5 minutes. 
4. 95% ethanol alcohol for 5 minutes. 
5. Absolute ethanol alcohol for 5 minutes.  
6. Xylene + absolute ethanol alcohol (1:1) for 2 minutes.  
7. 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 KRÜSs 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 put in 70% alcohol, then put in the sectioning device 
for (24) h to for sectioning and leaching to remove O2 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 µm), 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). 
 
Table 2. Tertiary butyl alcohol (TBA) dehydration series 

TBA series Distilled water Absolute ethanol 95% ethanol TBA Time 

TPA1 50% 0 40% 10% 3-6 h 

TPA2 30% 0 50% 20% 3-6 h 
TPA3 15% 0 50% 35% 24 h 
TPA4 0 0 45% 55% 24 h 

TPA5 0 25% 0 75% 24 h 
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Results and Discussion 
Leaves  
Cross sections of Leaf blade 
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) µm as a minimum in 
(Mimosa pudica) and (206.3,205.4- 209.2) µm as a maximum in (Calliandra haematocephala). Upper epidermis 
covered by cuticle with varied thickness, ranging from (19.4, 18.4-23.1) µm as a minimum in (Prosopis juliflora) to 
(34.8, 28.1-35.2) µm 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)µm as a minimum in (Acacia 
cynophobia) and (29.1-33.1 (31.6)) µm as a maximum in (Calliandra haematocephala), while thickness of lower 
epidermis ranged between (16.4-18.4 (16.7))µm as 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 blades in studied Mimosoideae taxa (µm), LE; lower epidermis, UE; upper epidermis. 

No. Species 
Cuticl

e 

Upper 

epidermis 

Lower 

epiderm
is 

Palisade 

(UE) 

Palisade 

(LE) 

Spongy 

layer 
Blade 

Vascular 

bundle 
 

1. Acacia cynophella 
2.5-
2.9 

(2.8) 

17.9-22.5 

(20.4) 

16.9-
19.6 

(18.2) 

26.4-
33.5 

(30.1) 

26.7-
34.8 

(32.5) 

93.6-101.2 

(98.4) 

200.4-206.1 

(203.8) 

178.8-182.3 

(180.5) 

2. Acacia farnesiana 
2.1-
2.3 

(2.2) 

18.5-25.3 
(24.1) 

20.1-
26.4 

(25.5) 

32.5-
39.5 

(35.4) 

33.1-
40.2 

(39.4) 

34.2-37.4 
(36.5) 

160.7-166.4 
(163.2) 

263.1-266.5 
(264.1) 

3. 
Albizia lebbeck var. 

pubescens 

3.1-
3.5 

(3.3) 

19.6-25.5 
(24.3) 

14.2-
17.4 

(17.1) 

23.5-
28.4 

(26.4) 

20.1-
25.5 

(23.1) 

21.3-26.4 
(24.5) 

116.5-119.4 
(117.5) 

79.5-81.2 
(80.5) 

4. Albizzia lebbeck 
2.5-
3.5 

(3.3) 

28.1-35.2 
(34.8) 

26.1-
30.5 

(28.4) 

34.1-
38.5 

(36.4) 
- 

41.2-46.5 
(45.5) 

144.5-148.2 
(146.2) 

70.3-79.3 
(77.5) 

5. Albizia julibrissin 
2.3-
3.4 

(3.1) 

24.2-30.5 
(26.7) 

22.1-
25.5 

(23.6) 

43.1-
46.8 

(45.3) 
- 

30.6-36.4 
(35.2) 

130.5-134.2 
(132.6) 

97.1-100.5 
(99.4) 

6. 
Calliandra 

haematocephala 

2.5-
2.8 

(2.6) 

29.1-33.1 
(31.6) 

30.2-
37.8 

(36.9) 

87.8-
90.2 

(88.5) 
- 

43.9-49.3 
(48.6) 

205.4-209.2 
(206.3) 

202.8-208.5 
(205.4) 

7. 
Leucaena leucocephala 

subsp. glabrata 

3.2-
3.5 

(3.3) 

18.5-22.3 
(20.1) 

16.4-
18.4 

(16.7) 

56.2-
59.1 

(57.4) 
- 

33.2-36.5 
(35.2) 

130.2-133.5 
(131.5) 

47.8-50.2 
(49.5) 

8. 
Leucaena leucocephala 

subsp. leucocephala 

3.5-
3.8 

(3.6) 

28.5-33.1 
(30.2) 

25.5-
29.1 

(26.4) 

37.5-
39.6 

(38.1) 
- 

25.9-28.4 
(26.3) 

120.5-124.1 
(123.6) 

69.5-72.5 
(70.1) 

9. Mimosa pudica 
2.6 -
3.7 

(3.5) 

19.6-22.3 
(20.5) 

16.1-
19.4 

(17.5) 

35.7-
39.1 

(37.4) 
- 

24.5-29.5 
(26.1) 

100.2-105.4 
(103.2) 

50.2-55.3 
(54.1) 

10. Pithecellobium dulce 

2.1-

3.5 
(3.2) 

28.5-33.1 
(30.1) 

25.5-

28.3 
(26.4) 

34.5-

39.5 
(36.2) 

- 
44.1-49.6 

(45.5) 
139.5-142.3 

(140.5) 
51.3-56.1 

(52.4) 

11. Prosopis farcta 

2.4-

2.9 
(2.7) 

23.3-26.5 
(24.1) 

18.5-

22.3 
(20.1) 

33.6-

39.4 
(36.4) 

26.5-

30.1 
(27.4) 

31.2-36.7 
(35.1) 

144.2-147.2 
(145.5) 

63.1-66.5 
(64.2) 

12. Prosopis juliflora 

2.3-

2.6 
(2.5) 

18.4-23.1 

(19.4) 

16.5-

19.4 
(17.2) 

30.1-

35.6 
(30.5) 

33.1-

36.1 
(34.5) 

22.5-27.4 

(25.5) 

126.4-130.2 

(127.4) 

60.8-64.5 

(63.1) 
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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)) µm as minimum in (Acacia cynophella) and were (56.2-59.1 
(57.4) ) µm as maximum in (Leucaena leucocephala subsp. glabrata), while the thickness of spongy layers were (24.5-
29.5 (26.1)) µm as minimum in (Mimosa pudica)  and were ( 93.6-101.2 (98.4)) µm as maximum in (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 among species in the thickness of the central bundle; this region ranged between (47.8-
50.2 (49.5)) µm in (Leucaena leucocephala subsp. glabrata) as minimum and (263.1266.5 (264.1)) µm in (Acacia 
farnesiana) as maximum.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
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 µm) 
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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 µm) 
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Plate 3. Cross sections of petioles in the species 10X (all photo scale bar of 150 µm) 

 
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 elliptical and 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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