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Abstract. Leucaena leucocephala (Lam.)De.Wit is cultivated in Iraq as an ornamental plant .In
this paper anatomical characters of different parts of Leucaena leucocephala were studied in
details ,the study included the characteristics of the epidermal cells ,as the anticlinal walls and
the distribution of stomatal complexes of the leaflet ,stem, calyx and corolla .The
ornamentation of cuticle as well as the internal structure of the stem ,pulvinus ,petiole ,leaflet
and fruit were described , different types of crystals distribution in different parts of the plant
also present .It was found that most characters have a good taxonomic value as a diagnostic
characters for this species.

Keywords. Leucaena leucocephala ,Transverse section, Micromorphological Characteristics,
Anatomical characteristics.

1. Introduction

The genus Leucaena Benth. belongs to the family Mimosaceae, It has 22 species, Leucaena
leucocephala is the most important species and known for its economic importance [1]. It was called
the miracle tree for its rapid growth and for its long life and high fodder value [2]. Usually, named the
lead tree and epil epil. [3]. The plant is a medium-sized trees, reaches 10 m in height . The roots are
fast-growing and extends to a depth of 5 m. The diameter of the stem is small, and the bark is brown in
color and rough to the touch. Leaves pinnately compound, leaflets elongated, asymmetrical at the base
and sharp or spur-like at the top. Inflorescences are long and clustered. The flowers are numerous,
white, The sepals are seated. The fruit is horny brown, without thorns [2]. The plant has the ability to
tolerate drought as it fixes atmospheric nitrogen. Different types of pigments were studied in this
plants as carotenoids and xanthophylls and beta-carotene [4-6]. In addition to the presence of other
compounds such as mimosine and tannin in different parts of the plant as the leaves, stems, fruits and
seeds, in addition to cellulose, hemicellulose, calcicum and phosphorus, which an important source of
ruminants food [7,8]. The plant contains a high percentage of protein and used in feeding sheep and
livestock [9,10] .The aim of this research was to study the anatomical characteristics of the species of
Leucaena leucocephala cultivated in Iraq.

2. Materials and Methods

The samples used for the study were collected from different areas of the city of Babylon and
cultivated in gardens, parks and nurseries. The samples were diagnosed based on [11] to study the
internal anatomical characteristics of the stems, leaflets, petiole , pulvinus and fruits. The permanent
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sections were prepared using a wax method. Paraffin wax as mentioned by [12] and then examined
and photographed using the Olympus BX4LTF optical microscope supplied With Camera Video TK-
C1381EG. Epidermis of leaflet, stem and corolla were prepared by scraping for light microscope, and
for scanning electron microscope, mature air dried, leaflet, corolla and fruits were coated with gold
and examined under the Dutch-made scanner in the Faculty of Science/University of Kufa type a
Inspect S50. To prepare samples of the epidermis, the fresh samples put in ethanol 70 %, then
scrapped by the anatomical blade to get the upper and lower epidermis while cross-sections prepared
by hander catting[13]. Stomatal index was calculated according to [14].

Stomatal index = (Number of stomata / Number of stomata+ Number of ordinary epidermal cells) x 100 %
3. Results and Discussion
3.1. The Surface View of the Epidermis

3.1.1. Stem

The epidermis was simple and uniserate, consist of a single row of elongated parenchyma cells ,with
straight-curved anticlinal walls . The length of the epidermal cell ranged between 30-62.5 pm and an
average of 46.25 pm, and its width ranged between 10-25 um and an average of 17.5 pm. Stomata is
anomocytic type, as mentioned by[15]. Mean of stomatal length range from 27.5-37.5um and width
from 20-30 um. The stomatal index 2. Table 1. & Figure 1.

3.1.2. Leaflets

Epidermal cells of Leaflets are undulate on the upper and lower side. stomata occur on both surfaces,
the leaflet is amphistomatic, Paracytic stomatal complexes type was viewed on adaxial and abaxial
surfaces ,in addition to anomocytic type on the adaxial surface These results are in agreement with
[16]. The stomata length reached to 17.5-27.5 (22.5) um and the width is 13.75-22.5 (18.125) um on
the adaxial surface, While the stomata length reached to 16.5-26 (21.25) um and the width is 12.5-
21.25 (16.875) um abaxial surfaces. stomatal index more on the abaxial side than on the adaxial
surfaces, this agrees with [17]. Table 1. & Figure 1.

3.1.3. Calyx

The epidermal cells on the adaxial and abxial surface are straight-curved shaped, Cells sizes are
variable 12.5-40 (26.25) um long and 20-27,5(23.75) um wide on the adaxial surface While ranges
from 12.5-40(26.25) um long and 20-27.5 (23.75) um wide on the abaxial surface (Table 1). Stomata:
present paracytic and anisocytic Type , as mentioned [18] indicated that the calyx epidermis is
important in isolating and identifying species. There are many simple, rough surface unicellular
eglandular trichomes Table 1. & Figure 1.

3.1.4. Corolla
Anticlinal walls of corolla epidermis are straight- curved. Mean length was 54 pm and the mean width
was 23.75 um(Table 1). Stomata is present, paracytic and anisocytic,, rough surface unicellular e
glandular trichomes were found in the epidermis.This was Table 1. & Figurel. confirmed by [19].
(Figure 4).

Table 1. The measurements characters of Epidermis in the Leucaena Leucocephala.

Dimensions of Observed Dimensions of
Characters  Surface Cell epidermal cells stomatal Stomata Stomatal
shape Length  Width Length  Width index
complex
(Lm) (Lm) (Lm) (um)
27.5-

curved-  30-62.5 10-25 . 20-30
stem St stright  (46.25)  (17.5) ~ “nomocytic (222) (25) 2
Ad undulate 18.5-65 13.75-50 Paracytic& 17.5- 13.75- 6

Leaflet (41.75) (31.875)  Anomocytic 27.5 225
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Dimensions of

Observed

Dimensions of

Characters  Surface Cell epidermal cells stomatal Stomata Stomatal
shape Length  Width Length  Width index
complex
(um) (um) (Hm) (Hm)
(22.5)  (18.125)
22.5- 20.5- 16.5-26 12.5-
Ab undulate 61.5 61.5 Paracytic (2'1 25) 21.25 20
(31.25) 42) ' (16.875)
Ad (Ca) Straight-  12.5-40  20-27,5 Paracytic& 20-30 17.5-25 10
Calyx curved (26.25) (23.75) Anisocytic (25) (21.25)
Ab (Ca) Straight-  20-37.5  15-27.5 Paracytic& 20-27.5 17.5025 9
curved (28.75)  (21.25) Anisocytic (23.75)  (21.25)
Corolla Co Straight- 287055 17.5-30 Paracytic& 25-35 127255 9
curved (54) (23.75) Anisocytic (30) (20)

Leaflet Epidermis
adaxial

calyx Epidermis
adaxial

Stems Epidermis

Corolla Epidermis

Leaflet Epidermis

calyx Epidermis

abaxial

abaxial

Figure 1. Epidermal peel showing the epidermal type and stomata complex of Leucaena leucocephala
(400X).
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3.2. Characteristics of Cross Section

3.2.1. Stem

The outline of stem cross section is pentagonal. Epidermis consist of a single row of quadrate-
rectangle parenchyma cells(7.5-17.5) um in thickness, Cuticle(2.5-5.25) pum. the cortex composed of
angular collenchyma in the ridges and furrows regions),(22.5-55) um and oblong-ovate
parenchymatous cells in the remain regions(25-62.5) um. The vascular bundles are continuous and
surrounded by a sclerenchyma tissue. The pith is large with polygonal parenchymatic cells and the
internal cells larger than the peripheral ones(1075-1550) pm in thickness. The Cortex and pith
characterized by presence of druses and prismatic crystals as well as the sand crystals in the cortex
region.

3.2.2. Pulvinus

Pulvinus is rectangular in cross section figure(3). Epidermis is uniseriate comprised of quadrate-
rectangle cells, coated with thin layer of cuticle ,have no stomata. The cortex composed of oblong
rectangular parenchymatous cells become smaller in size near the epidermis, with a mean thickness
593.75 um ,This result coincides with [20,21].Xylem and phloem appear in the form of continuous
cylinder and the average of vascular bundle thickness are 462.5 um, Pith composed of spherical and
polygonal cells. Prismatic and druses crystals observed in the pith and cortex in small amounts.

3.2.3. Petiole

The cross-section of petiole cordate in shape, the epidermis is single-layered with quadrate-rectangle
parenchyma cells(10-16.25) um. The cortex includes 3-4 layers of collenchyma cells beneath the
epidermis and 3-4 layered of parenchyma cells. Vascular bundles are continuous,9-10 in number ,
rows of xylem (3-13) . Pith includes parenchyma cells isodiametric in shape with mean thickness 600
um. Prismatic and Druses crystals observed in the pith and cortex. These characteristics of petiole was
confirmed by some authers such as [22,23].

3.2.4. Leaflet

Transverse section of leaflet showed that, the upper epidermis was uniseriate, covered with
thin cuticle layer. Leaflet lamina was dorsiventral type. The palisade layer represented by 1 — 2 rows
of elongated cells. The spongy layer comprised of 2 — 3 rows of irregular parenchymatous cells. The
presence of osteosclereids embedded in the mesophyll tissue was observed .In the midrib, one central
circular vascular bundle was observed, Tracheary elements of this bundle arranged in 4 — 5 rows and
the lower epidermis like the upper (8.75-16.25 um), Leaflet blade of this species contains some druses
and prismatic crystals in its tissues figure (3).

3.2.5. Friut

Figure(4) represents the structure of Leucaena Leucocephala fruit. cross section is Bone- shaped,
This agrees with [24], The exocarp consists of an epidermis only; the outer epidermis has uniseriate,
quadrate-rectangle -shaped cells(5-8.75) um with stomata and is covered with thick layer of cutin. The
mesocarp consists of 1-4 rows of collenchyma, then 12-14 rows of parenchymatous cells in the inner
regions. The inner epidermis is endocarp and consists of uniseriate, cylindrical parenchyma cells.
There are several oval- shaped vascular bundles embedded in the ground parenchyma.
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Figure 2. a-Transverse section of Leucaena leucocephala stem(100X), b- Variations in the shapes of
the types of crystals in cortex and pith(400X).

3.3. Venation

Venation type usually pinnate Brochidodromous ,the secondary veins not terminating at the margin

but joined together in a series of prominent upward arches, this characteristics are mentioned by [25].
Figure (4).
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Figure 3. a-Transverse section of Leucaena leucocephala Pulvinus .b- petiole(40X). c-d: Transverse
section of Leucaena leucocephala leaflet blade (100X).
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Figure 4. a. Transverse section of Leucaena leucocephala fruit(40X). b. Venation. c.
EglandularTrichomes.
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3.4. Micromorphological Characteristics of the Epidermis Surfaces

3.4.1. Leaflets

The ornamental appeared Finely Cellular-Papillate on both surfaces of the type leaflet, while the shape
of the cells was irregular on the lower surface and the upper surface was slightly elongated. The shape
of the epidermal cells are taxonomically significant [26].

3.4.2. Corolla

In corolla cuticuar ornamentation was stright, The cells appeared fusiform-shaped, with straight-
curved wall, while the ornamentation of the surface of the corolla was similar to the ornamentation of
the Leaflet(Finely Cellular-Papillate). epidermal surface of corolla is important in pollination by
influencing the pollinators. The corolla epidermal type and its surface ornamentation affect color
depth, iridescence, scent production, temperature, and provide tactile cues [27,28].

3.4.3. Fruit
The cell walls are straight-curved, and the shape of its cells is slightly elongated. The surface
ornamentation is Reticulate, this features was confirmed by [29].

Figure 5. SEM micrographs of Leucaena leucocephala a: Leaflet epidermis(adaxial),b: Leaflet
epidermis(abaxial),c: Corolla epidermis. d:fruit epidermis.

Conclusion

In this study, the anatomical structure of Leucaena leucocephala belongs to the Mimosaceae , which
has medical importance, was clarified. The results presented in this study allowed the identification of
epidermal cells of Leaflets, stem, calyx and corolla anatomical characteristics. The osteosclereids
embedded in the mesophyll tissue in Leaflets as well as The outline of petiole cross section is cordate.
It can be an identical anatomical characteristics that allowed to distinguish Leucaena leucocephala
from the other species of Mimosaceae, which is being important taxonomical.
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