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Abstract: The current study included the collection of soft samples for Ipomoea carnea Jacq. The anatomical 

properties of the leaf, which included the characteristics of the surface epidermis, the vertical section of the leaf, 

the transverse section of the petiole, the pedicel and the indumentum, as well as the study of leaf venation, were 

examined 
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1. Introduction 

THE species I. carnea belongs to the Convolvulaceae family, which comprises (50) genus and more than 

(1200) species distributed in moderat and warm areas. It is represented in the Iraqi flora by (27) wild species and 

(7) cultured species. The species of this family economic importance, including the ornamental plants, which is 

the source of sweet potatoes (sweet tuberous roots eaten cooked to contain a high percentage of sugar and starch) 

some of which are harmful plants including Cuscuta spp., that grows parasitical on clovar and other plants [1]. 

The leaves are slightly purgative, a latex in the plant is used to treat skin problems, and the leaves-cooked and 

eaten as a vegetable even though they are slightly purgative [2]. The species has several local named, including 

pink morning and bush morning glory [3]. 

Ipomoea genus is the largest species of the family and has (700) species [4], and there are trees, bushes, 

herbs and digitalis flowers form [5]. As for the anatomical studies about this genus, [6] study included the 

anatomy of wood and stem for some of the family orders including the genus Ipomoea, and examined the 

secretory compositions of I. asarifolia species by [4]. [7] studied the anatomy of the leaf for some family species 

as well as [8] explained the importance of anatomical properties in classifying selected species of Ipomoea genus 

in Sudan, and studying [9] about I. carica L. species.. 

2. Materials and Methods 

2.1. Study of surface epidermis of the leaf: 

The epidermis of the soft samples was studied that were collected directly from the field. The method of 

replica method was used which mentioned by [10], and placed on a glass slide then studied the stomata and the 

cells of the leaf after that measure their dimensions and the stomata index was measured according to [11] by the 

following equation: 

Stomata index= (Number of stomata)/(Number of stmata+Number of ordinary epidermis)  ×100. 
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2.2. Study of the vertical sections of the paper and the review 

This study depended on the method of manual cutting using a razor blade, as the plant parts that were 3-4 cm 

long on a glass slide under the anatomy microscope were fixed and cut into very delicate sections. Then the 

sections were stained with the Safranin-glycerine by adding one drop of Safranin stain with a concentration of 

0.5% to fifteen points of glycerine. Then transported to a clean glass slide and covered with a glass cover slide 

[12]. 

2.3. Clearing of Leaves 

The ordinary leaves of the species under study to know the system of venation in it, followed method of [13] 

with some modifications as mentioned by [14] represented by the following points: 

a- Samples of the previously collected soft samples were selected, leaving them in the air to dry for 36-48 

hours. 

b- The leaves were placed in petri dish suitable for the species leaves under study, then added to each petri 

dish solution consisting of 50 ml of industrial bleach + 50 ml of distilled water and left in petri dishes containing 

the samples of 24-48 hours to get rid of chlorophyll pigment permanently and then the leaves became 

completely transparent and thin. 

c- The leaves were washed with distilled water several times to get rid of the solution of the bleach, then 

transported to two concentrations of ethyl alcohol (50% and 70%) respectively, for 10-15 minutes each to 

remove residual water inside the leaves, the last alcohol, with a concentration of 70% of the petri dish containing 

the ordinary leaves, was poured. 

d- The dishes were added to a few of the tincture of Safranin, and the stain was left for 45 minutes on the 

leaves in petri dishes until the stain punctuated in the veins of the leaves completely. 

e- The leaves are transported to petri dish containers on an absolute ethyl alcohol for 5 minutes. 

f- The leaves were then moved to another dish with an equal solution of ethyl and xylene of 1:1 for one 

minute. 

g- The leaves were transported to petri dish containers on pure xylene and left for 30 minutes for clearing. 

h- The leaves were photographed and ready for study. 

3. Results 

1. The surface view of epidermis: The current study showed that the leaves were of the Amphistomatic 

type as the stomata spread to the upper and lower surfaces, but were more numerous on the lower surface. The 

forms of the stomata ranged between oblong-narrow elliptical and the guard cells with an oblong reniform a 

single type of stomatal apparatus, parallel paracytic type, has been observed, and the subsidiary cells only (2), 

and this is consistent with the studies of [4, 7, 15] that the stomatal type is parallel to this genus. 

The dimensions of the stomata on the upper surface ranged from 28-31 × 2.8-6.5 μm, while the dimensions 

on the lower surface ranged from 22-28 × 2.8-6.5 μm, and the stomatal index was 14.5 and 19.8 on the upper 

and lower surfaces respectively. 

For normal epidermis cells, they have anticlinal and straight walls, the inner tangential wall and outer 

tangential wall walls are semi-straight on both surfaces. The dimensions of the ordinary epidermis cells ranged 

on the upper surface 28-42 × 25-39 μm, but on the lower surface, it amounted to dimensions 36-56 × 25-34 μm 

(plate 1). 

 

 

 

 

https://doi.org/10.17758/DIRPUB5.C1218210 51



 

 

 

 

 

 

 

 

 

 

 

Plate.1: 1-Vertical section of the leaf showing the area of the midrib, 4X, 2-Surface epidermis of the leaf, 10X 3-Cross 

section to the blade of the leaf, 10X, 4-A glandular hairs, 10X, 5-Glandular hairs 40X. 

2. Vertical section of lamina: The current study showed that the upper and lower epidermis cells are almost 

identical, and the upper epidermis is uniseriate consisting of a single row of cells with ovate-oblong often, 

varying in sizes and ranging in thickness between (22-28) μm. The cells from the outside are surrounded by a 

thin layer of the cuticle which is striped and this corresponds to the study [8] that the cuticle is striated, and the 

mesophyll tissue is a bifacial with a high palisade parenchyma and spongy parenchyma. The palsied layer is 

made up of two rows of compact columnar cells with a thickness of (84) μm and the druses crystal spared 

between them and followed by several rows of semi-spherical cells are somewhat compact and the thickness 

ranged between (98-112) μm, representing the sponge layer. The vascular bundle of mid rib took a crescent 

shape and reached a thickness of (98) μm. The number of rows of wood (20-22) and the number of wood 

elements in each row (2-4), and the vascular bundle is surrounded by large thin-walled parenchyma cells on both 

sides of the upper and lower. The lower epidermis has ranged in thickness (22-31) μm and consists of a single 

row of cells of a fairly large size, ovate-oblong shape.  

3. Cross section of petiole: The cross section took a circular form, as the section showed a continuous layer 

of small-sized cells, varying in shape representing the layer of epidermis (22 to 22) μm and surrounded the 

epidermis from the outside with a thin and striated layer representing the cuticle layer. The cortex area followed 

the epidermis area, which has a thickness rate of (680) μm and consists of (2) rows of collenchyma cells directly 

beneath the epidermis, followed by (1-2) row of collenchyma cells giving support and attribution to the plant 

part, followed by (5-8) row of the semi-spherical parenchyma cells increasing in size inward and are of the 

intercellular space. Followed by (5-8) row of semi-spherical parenchyma cells whose sizes are increasing inward 

and are of an intercellular space, and it is noticeable that there are a large number of druses crystal between the 

parenchyma cells and the presence of secretory ducts in the cortex area. The presence of druses crystals 

corresponds with the study [6, 8] and the presence the secretory ducts correspond with the study of [4] about the 

presence of these secretory ducts in the species I. asarifolia. Followed by the cortex area, the vascular cylinder 

area consisting of a large and crescent-shaped vascular bundle with a length of 2500 μm and a width of (300) μm 

plus (7) separate vascular bundles with a thickness rate of (250) μm, knowing that the vascular bundles are 

bicollateral bundles. This is consistent with [4] and the leaf is characterized by a pith-free, which is hollow (plate 

2). 
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Plate. 2: 1-Cross-section of the petiole, 40X, 2- Petiole cortex, 10X, 3-Part of the cross section of the pedicel of leaf, 10X 

4. Cross section of pedicel: The study of the cross sections of the pedicel for the species under study, which 

was taken from the center area, showed that it was circular shape, and the sections of the species showed one 

row of small, semi-oval continuous cells representing the layer of epidermis that reached (17-28) μm and 

surrounded the epidermis from the outside with a thin layer of cuticle. The epidermis area is followed by the 

cortex area, which has a thickness rate of (480-900) μm, and consists of (2-3) row of medium-sized spherical to 

semi-spherical collenchyma cells, followed by several rows of semi-spherical parenchyma cells that are confined 

between them intercellular cells. It is noticeable that there are a number of druses crystals within the parenchyma 

cells. 

The epidermis area, the vascular cylinder area consist of (14) is followed by a semi-discrete vascular bundles 

with a thickness of (200-250) μm, knowing that the vascular bundles are bicolateral bundle. The pith area is 

composed of loose cells that are confined by areoles large size. 

Indumentum  

The indumentum that covers the plant parts in the species under study consists of a glandular tapered hair 

unicellular or bicellular, broad-based articulated with long peripheral cell and the long of a glandular hairs 75.5-

103.5 μm (14.56) μm. These hairs are found on different plant parts sitting on the surface of the leaf and form 

the head of many cells, the head diameter (33.2), which corresponds to the study [8] in their study of several 

species of genus Ipomoea including species I. carnea and noted the presence of these two species of capillaries in 

the species mentioned. 

Leaf venation 

The leaf has a pinnately reticulate as the blade penetrates into one midrib vein, stretching from the blade to 

the top, with secondary and tertiary veins. The venation from the brachidodromous type, as the secondary veins 

meet near the edge together in a series of brackets according to the Hickey [15] division, and with the size of the 

primary vein is of the stoud type it is 2.8-3.9% and the size is calculated by the following equation: 

  × 100 

Whereas: 

Vw= vein width 

Lw= leaf width 

The venation is thick as the ratio of 2-4% and secondary veins straight to semi-straight, secondary veins 

contact with the midrib is of the moderate type (45 °-65°), and the effects of aeroles are irregular (random), and 

the ends of the veinlets is a complex form of multiple times. 
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Plate.3: 1- Areoles, 10X, 2-leaf venation 
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