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Abstract---The current study dealt with comparative morphological 

and anatomical study of different species of Leguminosae family in 

Iraq. The study included seven species: Albizia lebbeck Benth. Alhagi 
maurorum Medik., Cassia sopheral Roxb. Leucaena leucocephala Lam., 
Medicago sativa Boiss., Trifolium repens Boiss, Vicia tenuifolia Roth. 

The morpho-anatomical study is very important to distinguish 
between them. Samples of the study were collected from different 

areas in Iraq during flowering period between 2021-2022. In the 

present research, cuticular and epidermal anatomical features were 

described, in addition to the anatomical features of stems, leaves and 

petiole. Results showed that some of the morphological and 

anatomical characters of studied parts have good taxonomic value to 
distinguish between above studied species. Epidermis characters have 

taxonomic significance, espeically the nature of anticilinal walls and 

types of stomatal complexes, while dimensions of stem cells and the 

rates of the length of stomata were limited taxonomic importance. The 

general shapes of cross – sections of stem showed great taxonomic 
significance for isolation species, as well as cortex thickness. the 

vascular bundles showed taxonomic significance, particularly type, 

shape, length, and bundle cap fibers shape, all these characters were 

important to distinguish between these species. 
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Introduction 

 

Fabaceae family named by Lindley (1836) relative to genus (Faba) , It is an old 
latin word , which means Legume or Broad bean , which refers to the fruit of the 

https://doi.org/10.53730/ijhs.v6nS4.9545
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plant , which is the legal and considered name of the family. (1) Leguminosae was 

named by Jussleu(1789) the oldest and still used name that refers to the typical 

fruits of these plants .(2) . It has also called Pea family and Bean family . (3) 

Fabaceae is the third largest family of flowering plants behind Orichidaceae and 
Asteraceeae, And the second in terms of economic importance after the family 

Graminae.(4) . It includes about 751 genera and over 19500 species (5). The 

family divided into three subfamily : Mimosoideae , Caesalpinoideae, 

Papilionoideae (6) ,Then it divided into six subfamily based on the morphological 

of appearance , chemical and chromosomes as well as phylogenetics patterns (7) 

.It is one of the largest families among Angiosperms which is economically 
important. It included trees ,shrubs ,climbers and herbaceous plants, perennials 

or annuals, which are easily recognized by their fruit (Legume).The purpose for 

the current study is to determined the morphological and anatomical characters 

to help to distinguish between the studied spices(8) . 

  
Materials and Methods 

 

Fresh specimens of the studied plants were collected from different parts during 

flowering period from 2021-2022. Then cut into small pieces and fixing in IAA for 

24 hrs (9),then washed several times with 70% ethyl alcohol and maintained in it. 

Sections prepared according to (10,11), with some modifications. Some of 
sectioning were stained with sufranin : glycerin mixture 1:10 . 

 

Results and Discussion 

 

Morphological study 
   

According to table 1, the characters of the seven species are clearly very differ in 

the morphological traits, The highest  average length of stem for Vicia tenuifolia 
was 245 millimeter ,while the lowest average was 125 millimeter for Cassia 
sopheral ,the results showed that the highest thickness average of stem was 3 

millimeter in Cassia sopheral ,while the lowest thickness average was 2 millimeter 

in Leucaena  leucocephala,Vicia tenuifolia . The study showed that leaves in all 

species studied compound pair pinnate ,Record the highest length average was 
17.5 millimeter in  Albizia lebbeck , while the lowest length average in  Vicia 
tenuifolia was 6.5 millimeter, , It also varied in leaves with the highest thickness 

average of 6.5 millimeter in Cassia sopheral, while the lowest thickness average of 

2 millimeter in Alhagi maurorum.(12)  
 

Table (1): Morphological characters of the five  species 

 

 species Stem length Stem ت
thickness   

Length 
blade 

Width 
blade 

1 Albizia lebbeck 50-280 (165) 
 

1-4 (2.5) 5-30 (17.5) 1-4 (2.5) 

2 Alhagi maurorum 50-250 (150) 
 

1-3.5 (2.25) 4-15 

(9.5) 

1-3(2) 

3 Cassia sopheral 40-210 (125) 

 

1-5 (3) 4-18(11) 3-10 (6.5) 
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4 Leucaena 
leucocephala 

100-300 

(200) 
 

1-3 (2) 

 

5-12 (8.5) 1-3.5 (2.25) 

5 Medicago sativa 110-310 

(210) 
 

2-3 (2.5) 4-18 (11) 2-5 (3.5) 

6 Trifolium repens 50-250  (150) 

 

1-3.5 (2.25) 4-18 (11) 2-4 (3) 

7 Vicia tenuifolia 190-300 

(245) 
 

1-3 (2) 3-10 (6.5) 2-3 (2.5) 

 

Anatomical study 
 

Anatomical characters of the stem  

 

According to table 2,plates 1,2 ,3,The anatomical study of the stems of the species 

showed that the shape of the general section in all the species, except Vicia 

tenuifolia, were characterized as having a circular- circular polygonal shape. In 

Vicia tenuifolia it was rhombic. Histologically, from the outside to the inside, one 
row of epidermal cells is square-rectangular and sometimes semi-circular in all 

species, covered from the top by a cuticle layer whose thickness ranged in average 

of Albizia lebbeck ,Cassia sopheral ,Leucaena leucocephala,Vicia tenuifolia  2-2.5 

micrometer, while the species ranged  Alhagi maurorum, Medicago sativa,Trifolium 

repens 3-3.5 micrometer. As for the average thickness of epidermis, the highest 

average thickness was recorded in Vicia tenuifolia 40 micrometer, while the lowest 

average was 28 micrometer in Alhagi maurorum. 

 
following the epidermis layer of the cortex layer , which differed in thickness and 

number of cellular layers according to the studied species and the cortex 

consisted in all species of: 

 

1- chloranchymal cells 2- collenchymal cells  3- parenchymal cells 

This is consistent with what both (13,14) have said, stating that the main 
function of the collenchymal tissue is support and attribution, so it is often found 

in young stems and herbal plants. As for the vascular tissue, it is represented by 

vascular bundles separating the cortex and pith, and the bundles are 

discontinuous in the species Medicago sativa,Trifolium repens While they 

appeared continuous from each other in the rest of the studied species. The shape 

of the bundles also differed according to the different species, as it was circulate 
in the species Cassia sopheral, Medicago sativa ,Trifolium repens, while the shape 

of the obvate bundles was in the rest of the studied species. The species also 

varied in the number of xylem arms, as their number was 5-7 in one bundle in 

Alhagi maurorum, Medicago sativa, while it ranged from8-6 in Trifolium repens , 
while it ranged from 9-7 in Cassia sopheral, Leucaenala leucocephala ,Vicia 
tenuifolia,and ranged 9-13 in Albizia lebbeck . 

 
Followed by phloem fibers as varied species studied in the degree of thickness as 

the type Leucaena leucocephala record the highest rate for the thickness of the 

bark as it was 45 Micrometer while the lowest type Albizia lebbeck record rate, 
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with a 22 Micrometer. (13) mentioned that the phloem fabric is not dependent on 

the terminals, but depends on Xylem fabric due to the prominent Xylem formal 

nature and maintains its structural entity for a long time and stay on the plant 

body continuously. 
 

Table (2) Cross-section measurements of thoughtful species stems measured by 

micrometer 

 
 Species Cuticle ت

thickne

ss 

Epide
rmis 

thick
ness 

Cortex             Vascular 
bandle 

shape 

Xylem 
arm 

numbers 

Phloem 
thickness Collanch

ymal 
thickness 

Cloranch

ymal 
thickness 

Endoco

rtex 
thickne
ss 

1 Albizia lebbaeck 3-2 
(2.5) 

28-34 
(31) 

140-220 
(180) 

64-32 
(48) 

10-13 
(11.5) 

obvate 13-9 24-20 

(22) 

2 Alhagi maurorum 4-3 

(3.5) 

27-29 

(28) 

100-60 

(80) 

30-20 

(25) 

10-6 

(8) 

obvate 7-5 35-33 

(34) 

3 Cassia sopheral 3-2 
(2.5) 

30-34 
(32) 

190-130 
(160) 

58-30 
(44) 

14-8 
(11) 

circular 9-5 38-30 
(34) 

4 Leucaena 
leucocephala 

1.5-2.5 
(2) 

22-36 
(29) 

140-100 
(120) 

24-46 
(35) 

16-10 
(13) 

obvate 9-6 49-41 
(45) 

5 Medicago sativa 2.25-

3.75(3)  

38-30 

(34) 

110-90 

(100) 

52-30 

(41) 

17-9 

(13) 

circular 7-5 30-23 

(26.5) 

6 Trifolium repens 2-3.5 
(2.75) 

42-33 
(37.5) 

130-110 
(120) 

38-30 
(34) 

12-10 
(11) 

 

circular 8-6 26-20 
(23) 

7 Vicia tenuifolia  1.5-2.5  
(2) 

44-36 
(40) 

120-190 
(155) 

40-26 
(33) 

12-8 
(10) 

circular 9-7 28-22 
(25) 

 

Characters of  Transverse Section of petiole Leaf 
 

According to taple 3 and plate 6,The studied species were petiolate, with the 

exception of Alhagi maurorum, as being Apetiolate. This is a taxonomic 

characteristic of the species. As for the cross-sections of the stems of other 
species, they showed a difference in terms of the general shape and the shape of 

the vascular bundles. 

 

In Albizia lebbeck, its general section was distinguished by being circular or 

semicircular, where it was semicircular from the bottom and contained concavity 

and did not contain it from the top, As for the vascular bundles, they were 

separate from each other. As for the Cassia sopheral, Trifolium repens, its shape is 
distinguished by being semi-ovate and elongated, and the vascular bundles are 

separated from each other, As for the species, Leucaena leucocephala ,Medicago 

sativa,Vicia tenuifolia, the general shape was distinguished by being cardiac and 

the vascular bundles separated from each other. 

 

  .The cells of the epidermal layer are surrounded by a thin and wavy cuticle layer. 
The epidermis layer consists of one row of cells of a spherical shape inclined to 

oval, followed by the epidermal layer inward, the cortex, which consists of three 

rows of collenchymal tissue of the lamellar type.(15) 
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Table (3): Quantitative and qualitative attributes of petiole transversal types 

measured in micrometer. 

 
 Species Cuticle ت

thickne
ss 

Epide
rmis 
thick

ness 

Cortex                Number 
vascular 
bundle 

Shape 
vascular 
bundle 

Number 
arm 
xylem  

Number 
conveyor 
vascular 

in each 
arm 

Cholench
ymal 

thickness 

Chlorenc
hymal 

thickness 

Paranc
hymal 

thickne
ss 

1 Albizia lebbaeck 3-1(2) 22-30 

(26) 

44-22(33) 44-34 

(39.48) 

60-48 

(54) 

6-5 crescent 7-5 5-4 

2 Alhagi maurorum ------ ------- --------- --------- -------- ------ ------- ------- ------- 

3 Cassia sopheral 2.5-2 

(2.25)  

25-28 

(26.5) 

39-13 

(26) 

42-36 

(39) 

43-30 

(36.5) 

6-4 crescent 6-5 5-3 

4 Leucaena 

leucocephala 

2-1 

(1.5) 

20-26 

(23) 

30-25 

(27.5) 

24-48 

(36) 

40-34 

(37) 

6 circular 7-5 5-4 

5 Medicago sativa 2.75-
1.25 

(2) 

27-19 
(23) 

36-30 
(33) 

28-20 
(24) 

39-29 
(34) 

5-4 ovate 6-5 6-3 

6 Trifolium repens  2.5-2 
(2.25) 

29-19 
(24) 

34-22 
(28) 

32-30 
(31) 

41-36 
(38.5) 

7-6 ovate 7-6 4-3 

7 Vicia tenuifolia  1.75-
1.25 
(1.5) 

28-26 
(27) 

32-27 
(29.5) 

26-21 
(23.5) 

32-28 

(30) 
5-4 ovate 4-3 5-3 

 
Characters of  Transverse Section of Leaf 

 

According to plates( 7,8),The results of the anatomical study of the vertical 

sections of the leaf blades showed that they are surrounded by epidermal tissue, 

the upper and lower epidermis are of thin cuticle and of simple type Uniseriate 

composed of cells of different shapes, including oval or elongated oval and may be 
sub spherical   .    The upper and lower layers of the epidermis have human 

appendages represented by hairs with variations that may be seated or branching 

from the area of   contact with the epidermis or may be pedunculated or carried 

on a carrier consisting of several cells and several irregular rows. Two-armed 

hairs and simple unicellular_uniseriate hairs were also observed . 
 

 Within the upper and lower epidermal layers, the mesophyll is arranged, which is 

composed of five rings of simple parenchymal tissue and composed of semi-

spherical cells surrounding the vascular bundle of a crescent shape, in which the 

cells of the cortex are arranged in layers facing the lower epidermal layer, followed 

by the xylem cells that are arranged facing the upper epidermal layer  This 
arrangement is characteristic of the vascular bundles of dicotyledonous (16)  .)On 

both sides of the vascular bundle, the median tissue region consists of the 

palisade parenchyma, which is composed of two rows of elongated and compact 

cells, and this is contrary to what was indicated and this difference may be due to 

the different environments of the plant studied, and the other layer is the spongy 
parenchyma, which is composed of a group of dislocated and irregular arranged 

spheroid cells, thus the leaf blade is bifacial. 

 



         6264 

As for the study of the epidermis of the leaves, it indicated the spread of stomata 

on both the upper and lower surfaces. Thus, the leaf is of the Amphistomatic 

type, with a greater number of stomata on the lower surface than on the upper. 

As for the shapes of these stomata, they are elliptical consisting of a pair of renal 
and elongated guard cells and auxiliary cells.  Their number varies according to 

the different types of stomata complexes, which may be Paralytic, Anomocytic, or 

Hemiparacytic. The heterogeneous model is the most prevalent among the 

models. As for the normal cells, they have Undulate walls. 
 

 
(410X) Albizia lebbeck 

  
Alhagi maurorum (470X) 

Plate (1) : Cross section in stem 
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(450X) Cassia sopheral 

 

 
(400X) Leucaena leucocephala 

  
(410X) Medicago sativa 

Plate (2) : Cross section in stems 
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Trifolium repens (450X) 

  
Vicia tenuifolia (470X) 

Plate (3) : Cross section in stems 
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Albizia lebbeck (510X) 

 

Cassia sopheral (560X) 

 

Leucaena leucocephala (520X) 

 
 

Medicago sativa (510X) 

 
Trifolium repens (520X) 

 
Vicia tenuifolia (560X) 

Plate (6): Cross Section in petiole leaf 
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(420X)Albizia lebbeck 

 
  

 
Alhagi maurorum   (410X) 

 

  
Cassia sopheral 

Plate (7) Cross section in leaf 
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Leucaena leucocephala 

Medicago sativa 

  

 
Vicia tenuifolia (460X) 

Plate (8) Cross section in leaf 
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