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Abstract: In this study, which was conducted on the Tigris River in Salah al_Din Governorate at five stations 

(Al_Dhuluiya, Al_Alam, Al_uwainat, Balaj Tikrit, and Baiji) the differences were identified through morphological and 

anatomical comparisons of the following species: Typha domingensis, Eichhornia crassipes, Nasturtium officinale, using 

the electron microscope. The study included the anatomy of cross sections of the stem of the studied species .The results 

showed a difference in the internal structure of the stem, especially in the cortex area, as the cortex in Eichhornia crassipes 

contained a much larger aerial tissue than Typha domingensis, species, which contained a larger aerial tissue than the Water 

hyacinth species Nasturtium officinale .The morphological study included the shape of the stem, The stem of Typha 

domingensis plant is cylindrical and straight, reaching a length of about 1-3 meters, and most of its types are unbranched. 

As for the stem of Eichhornia crassipes plant, it is short, reaching a length of about 10 cm, while the stem of Nasturtium 

officinale plant is about 60 cm long. 

Keywords: Supporting Tissues, Aerobic Tissues, Environmental Adaptations, Invasive Species. 

 

INTROUCTION 
In this study, which was conducted on the Tigris River in Salah al_Din Governorate at five stations (Al_Dhuluiya, 

Al_Alam, Al_uwainat, Balaj Tikrit, and Baiji) the differences were identified through morphological and anatomical 

comparison of the following species: Typha domingensis, Eichhornia crassipes, Nasturtium officinale using the electron 

microscope. 

 

The study included the anatomy of cross sections of the stem of the studied species The results showed a difference 

in the internal structure of the stem, especially in the cortex area, as the cortex in Eichhornia crassipes contained a much 

larger aerial tissue than Typha domingensis, species, which contained a larger aerial tissue than the Water hyacinth species 

Nasturtium officinale .The morphological study included the shape of the stem, The stem of Typha domingensis plant is 

cylindrical and straight, reaching a length of about 1-3 meters, and most of its types are unbranched. As for the stem of 

Eichhornia crassipes plant, it is short, reaching a length of about 10 cm, while the stem of Nasturtium officinale plant is 

about 60 cm long. 

 

Biology of the Species under Study 

First: Eichhornia Crassipes 

It is a fast-growing aquatic plant belonging to the Pontedraceae family [10]. Its original habitat is South America, 

especially the Amazon region [11]. It has spread to many regions of the world, especially Asia. It reproduces in two ways: 

sexually through seeds and asexually through creeping stems that produce new plants [12]. It is considered an invasive 

plant that spreads widely due to its great ability to spread [13]. Its original habitat is South America, especially the Amazon 

region [14]. It has spread to many regions of the world, especially Asia, Africa and Australia, through importation for use 
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as an ornamental plant [15]. It is characterized by its tolerance to high temperatures and high humidity [16], which makes 

it suitable for tropical and subtropical environments [17]. It grows in freshwater bodies such as rivers, ponds and swamps 

[16]. It prefers stagnant or slow-flowing water [10]. 

 

Second: Typha Domingensis 

It is a perennial aquatic plant belonging to the Typhi family [18]. It is widespread in humid areas as well as water 

bodies, commonly as southern papyrus or southern reed [19]. Its original habitat is tropical and subtropical regions [20]. It 

grows in moist soil rich in water and tolerates moderate salinity, which led to its spread in coastal environments [21]. It is 

widely spread in swamps, river banks, lakes, as well as irrigation canals, as well as in wetlands found in Africa, South 

America and Asia [22]. It needs full or partial light [23]. 

 

Third: Nasturtium Officinale 

It is an aquatic plant and belongs to the cruciferous family [24], which is grown in humid areas and has many 

nutritional and therapeutic benefits [25]. Watercress is a plant that grows on the banks of rivers and streams, or in shallow 

water [26], its original home is Asia and Europe [19], and it is cultivated in many parts of the world [27]. Watercress prefers 

fresh water bodies such as rivers and streams, and also grows in shallow water with slow flow [28]. It reproduces in two 

ways: sexually through seeds produced by flowers after pollination. The second method is asexually by cutting a stem from 

the plant and placing it in water to stimulate the growth of new roots. Nasturtium is known to have many benefits as it 

contains vitamins such as vitamin C and K, and is rich in minerals such as magnesium, iron and calcium, which leads to 

strengthening bones and blood [29]. It also contains powerful antioxidants that help protect the body from damage caused 

by free radicals [30]. 

 

MATERIAL AND METHODS 

 
 

RESULTS AND DISSCUSION 
The Morphological Study 

A- The Species Eichhornia Crassipes 

The stems are short, thick, and rounded in shape, which helps the plant to float in the water, reaching a length of 

about 10 cm and they are hollow from the inside. The color of the stem is light green or bluish green. 

 

B-The Species Typha Domingensis  

The stems of the Typha plant are usually very long, the length of the stems of this type reaches 2-4 meters. This 

type is characterized by the shape of its swords, which are straight, cylindrical, and hollow from the inside. This feature 

helps the plant to survive in water. The stem of this type is characterized by a green color at first, and as the plant ages, the 

stem begins to change color to light brown or gray. 

 

C- The Species Nasturtium Officinale 

The stem of this species is characterized by being short to medium in length, and the length of the stem of this 

species can reach 25-60 cm, and is covered with a very thin layer of fine hairs, and the stem is characterized by a light 

green to dark green color, while the shape of the stem in this species is straight, thin and smooth, in addition to that it 

contains small leaves along the stem, which makes it easy to distinguish. 

 

First: Collecting samples 

Samples of the studied species were collected from the banks of the Tigris River in 
the areas of Al-Dhuluiya, Al-Alam and Uwaynat in addition to the Tikrit and Baiji 
plazas. 

Second: Laboratory work 

The external appearance of the vegetative group was studied, as well as an 
anatomical study of the stem manually after the samples were collected using a razor 
blade. Cross-sections of the stem were prepared, specifically in the area between the 
nodes. After that, the samples were placed for about two minutes in a diluted 
solution of methyl blue (31) after which they were examined using a microscope 

type, then photographed using a camera type Sony.( Olympus) 

http://www.sarpublication.com/sarjbab
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The current study, Figure (1), shows that the stem of the Eichhornia crassipes plant contains air spaces that act as 

buoyancy bags that help the plant float on the surface of the water, and what facilitates the movement of the plant with 

water currents is that the stem is light and flexible. 

 

The stem of the Typha domingensis plant is characterized by containing air spaces that transfer oxygen from the 

aerial parts to the submerged parts. It contains supportive tissues that help it grow in shallow aquatic environments, as it is 

characterized by being thick, and the stem of the  Typha domingensis plant helps the plant tolerate partial or complete 

submersion in water for long periods. The stem of the Nasturtium officinale plant can grow either creeping or erect, and 

can adapt to living in humid or partially submerged environments. In addition, it contains advanced vascular tissues to 

transport water and nutrients efficiently, even in aquatic environments. It also branches continuously, which increases the 

area of exposure of the plant to light and water. 

 

From what has been mentioned, we conclude that the stem of Typha domingensis plant is strong and erect, 

containing ventilation tissues suitable for living in shallow water, while the stem of Eichhornia crassipes plant is thin and 

not hollow, suitable for creeping growth in moist soil. The stem of Nasturtium officinale plant differs from the two previous 

types in that it is hollow and swollen, helping it to float on the surface of the water. 

 

 
Figure 1: Study of the following types :A(Typha domingensis ), B(Eichhornia crassipes),C(Nasturtium officinale) 

 

The results of the current study showed that the cross-section of the stem of the species (Typha domingensis) 

shows that the outer layer is the epidermis layer, which is a thin layer, while the cortex layer that follows the epidermis 

layer appears to be composed of large parenchyma cells with clear air gaps (Aerenchyma), which highlights the plant’s 

adaptation to the aquatic environment. The vascular cylinder (a group of vascular tissues, xylem and phloem is also clearly 

visible, distributed simply in the center. 

 

The epidermis of the species (Eichhornia crassipes) is the outer layer of the plant and is covered with a layer of 

cuticle, a waxy layer that reduces water loss. The cells in the epidermis are usually flat and cohesive, and some species 

may contain cells containing calcium crystals. The cortex layer consists of parenchyma cells that are large and filled with 

water, which support the plant. The cortex layer is characterized by containing air spaces (aerenchyma) that help the plant 

float in water and also work to exchange gases between the different parts of the plant. The vascular tissue consists of wood 

and bark, the central tissue (pith). As for the species (Nasturtium officinale), the epidermal cells are a thin layer consisting 

of flat cells characterized by their thin walls, while the cortex layer consists of parenchyma cells with air spaces 

(aerenchyma) between the cells, and as for the vascular tissues, they are in the form of rings in the stem. As for the vascular 

tissues, they are usually present in the form of rings or irregularly in the stem. 

 

We conclude from this (Figure 2) that the plant (Eichhornia crassipes) has a thicker epidermis and cuticle layer 

compared to the two species (Nasturtium officinale) and (Typha domingensis), while species (Typha domingensis) has a 

thicker epidermis and cuticle layer than species (Nasturtium officinale). Species (Eichhornia crassipes) contains light 

parenchyma cells in the cortex layer with larger air spaces (aerenchyma) compared to (Nasturtium officinale) and (Typha 

domingensis), while species (Typha domingensis) contains smaller air spaces compared to (Eichhornia crassipes) and 

(Nasturtium officinale). The air spaces in the cortex are mainly used to support the floating structure of the plant. The stem 

http://www.sarpublication.com/sarjbab
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in species (Nasturtium officinale) contains a simple central tissue that is less developed compared to species (Eichhornia 

crassipes) which includes a solid central tissue that helps support the floating structure, while species (Typha domingensis) 

contains a central tissue composed of parenchyma cells with the presence of supporting tissues. 

 

When comparing the results of this study with previous studies on the structural adaptations of aquatic plants, we 

find that there is clear agreement with research that has dealt with the characteristics of aquatic plant stems and their ability 

to adapt to different environments. 

 

Previous studies have shown that Eichhornia crassipes has large air spaces in the stem, which act as buoyancy 

sacs, helping it to stay afloat on the surface of the water [32]. 

 

These results are consistent with the study by [33], which also showed that the flexible and light stem of 

Eichhornia crassipes enables it to adapt to water currents, which prevents the plant from being damaged by these currents. 

 

As for Typha domingensis, it contains aerating tissues (aerenchyma) that help in transporting oxygen from the 

aerial parts to the submerged parts [34], which is consistent with the results of this study. 

 

Nasturtium officinale is characterized by having a flexible stem that can adapt to different water levels, as 

confirmed by previous studies, and depending on environmental conditions, it can grow in an upright or creeping position 

[35, [36], proved that the hollow stems found in the Nasturtium officinale plant increase its buoyancy, which is consistent 

with the results of this study, which indicated that the stem is swollen and helps the plant to stay on the surface of the water. 

 

The Nasturtium officinale plant supports rapid growth and continuous branching, which increases its ability to 

absorb nutrients and light, as stated in [37]. 

 

Comparing this study with previous research, it agrees with most published results on the adaptations of aquatic 

plants. All studies agree that air spaces are of great importance and play a fundamental role in buoyancy and respiration in 

aquatic plants, and the support tissues in the stem enable some species to grow in shallow water as well as to face water 

currents. This comparison supports the validity of the current results. 

 

 
Figure 2: Cross-sections of the stem of the following species: A(Typha domingensis), ( (Eichhornia crassipes), 

C(Nasturtium officinale) 

(a: Epidermis, b: Collenchyma, c: Aerenchyma, d: Parenchyma, e: Phoelm, f: Xylem). 

Table of variations in quantitative and qualitative characteristics of cross-sections in the stems of species 

(*Measured by micrometer) 
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 Spices Cuticle 

thickness 

Skin 

thickness  

Crust 

thickness 

Wood 

thickness 

Bark 

thickness 

Number of 

vascular 

bundles 

Core 

thickness 

1 Typha 

domingensis 

3.3 

(3,1 -3,5 ) 

9.05 (10.3-

7.8) 

143 

(154-132) 

189 

(223-155) 

67 

(83-51) 

16 391 

(432-350) 

2 Eichhornia 

crassipes 

4.2(5.18- 

3.35) 

19.25 

(21.5-17) 

162.75(181.5-

144) 

147(162-

132) 

91.5 (111-

72) 

23 530(651-409) 

3 Nasturtium 

officinale 

(3-3.42  )

3.21 

(11.25-8) 

9.625 

135(145-125) 215.6 

(247-190) 

58.4(67.5-

49.3) 

25 527 (622-522) 

 

CONCLUSION 
In conclusion, Eichhornia crassipes, Typha domingensis, and Nasturtium officinale are three aquatic plant species 

that were gathered from the Tigris River in the Salah al-Din Governorate. The morphological and anatomical characteristics 

of these species were studied in this study. The findings showed that each species' stem structure varied significantly, 

indicating how well they adapted to their various habitats. Large aerial tissues in Eichhornia crassipes help with buoyancy, 

whereas supporting tissues on Typha domingensis' stem allow it to thrive in shallow water. However, Nasturtium 

officinale's thin, branching stem allows it to grow in damp, partially submerged conditions. This study highlights how 

crucial anatomical and morphological adaptations are to aquatic plants' ability to endure and proliferate in a variety of 

settings. The biological balance of water bodies can be impacted by invasive species like Eichhornia crassipes, which our 

discoveries may assist manage. They may also help us understand aquatic organisms better. 
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