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Abstract-This study aimed to test the effect of Congo red and Brilliant green dyes on anatomical
Characteristics of Lemna minor L. plant. The plant was collected from Euphrates River-Iraq and acclimation
in the laboratory during 15-days, cultured in a plastic containers with triplicate frequencies and exposed to
different concentrations of Congo red and Brilliant green dyes (0.01, 0.04, and 0.07 µg/l). Flowed the
anatomical variations during (1, 7, 14, and 21) days. Anatomical analyses of Lemna minor plant revealed
several changes in the leaves of plants submitted to different concentrations treatments compared with
control. Exposure to dyes texture leads to a reduction in the size of blade thickness, number of conducting
elements, the reduced cell size of the epidermis and aerenchyma tissue. Stems undergo shifts in size, body and
arranging of cortical parenchyma cells, plants of the treatment with additional contamination had widened
cell spaces in the cortex of parenchyma cells, reduced in vascular bundles.
Keywords- Anatomy, Brilliant, Congo, Dye, Lemna.

I. INTRODUCTION
Although texture dyes have taken place in the aquatic ecosystem for further than a decade, researches
concerning texture dyes toxicity in these plants are limited. Water-related industrial pollutants are among
the most dangerous pollutants. They are liquid products consisting of organic or inorganic substances or
both, as well as toxic substances. These industrial pollutants are put into water estuaries, whether in
rivers, seas or oceans, which cause the elimination of species and the deposition of living organisms. [1,
2]. Almost 40,000 dyes and pigments are listed which contains upon 7000 diverse chemical structures.
Nearly all of them are fully resistant to biodegradation processes [3]. Organic dyes and acids are the most
important pollutants in the wastewater of textile industries. Used in the food, pharmaceutical, paper,
printing, leather and cosmetics industries, so many of these dyes find their way into the environment
through sewer pipes. Compounds are of concern to the environment [4] as well as normal and synthetic
polymers that cause high pH values due to the use of alkalis, surfactants and high-temperature rates
resulting from wet processes such as washing and rinsing as well as the rise in total suspended solids and
total dissolved minutes. Water from textile industries contains chlorine compounds that reduce the
amount of oxygen dissolved in water, as well as its ability to react with other compounds and form
complex chlorine salts that are harmful to organisms. The quality of water liable for the decomposition
processes bio [5]. Azo dyes are the largest class of synthetic aromatic dyes composed with one or more
(N=N) groups and sulfonic(-SO-3) groups with lots of commercial interest [6]. Azo compounds appear
about two-thirds of all synthetic dyes. Their usage in pharmaceutical industry has many purposes [7].
The inappropriate disposal of azo dyes to water bodies currently causes great concern since it can disturb
the ecosystem and constitutes a potential environmental and health problem due to their toxicity and
carcinogenicity to plant and animals [8, 9]. Many azo dyes and their reductively cleaved products as well
as chemically concerning aromatic amines are reported to affect human health, causing allergies and
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other human maladies [10]. The effects of Malachite Green (MG) on plant species have been mostly
examined using seed germination and the plant seedling stage, with germination and seedling
development being generally inhibited [11, 12].In other study that Malachite Green (MG) contamination
in water also caused negative effects to B. chinensis, in particular at concentrations greater than 1
mg/From the results, the negative effects of MG were strongly evidenced on root growth which was
reduced by 50% upon exposure to MG of 2 mg/L and 4 mg/L compared to the control or 1 mg/L MG
treatments [13]. Considering the potential risk of accidents due to industrial dyes activity and the
importance of plant for the ecosystem this study aims to the presented study anatomy and doing crosssections of plant organs of Lemna minor exposure with dyes for 21 days, which absorbed dyes are
accumulated.

II. MATERIAL AND METHODS
The study was conducted from January to July 2019 in the Department of Ecology lab. The floating plant
Lemna minor was collected from Euphrates River. The plant used have been chosen due to their wide
distribution throughout for being native to the Euphrates river and typical of the aquatic ecosystem. Plant
were washed various times with tap water then distilled water in order to take off any small invertebrates
and algae [14]. Plant were adapted for 14 days in tap water. After acclimatization, they were exposed to
the selected concentration at (0.01, 0.04, 0.07) µg/l for Red dye (Congo) and Green dye (Brilliant) at a
time interval of 1, 7, 14 and 21 days. Triplicate batch tests were conducted in plastic container of
dimensions (30*20*30) cm. Chosen dyes concentration was added in each container from prepared stock
solution. About 20 gm plant was kept in each container, the water level was adjusted. All containers were
exposed to light adequately (500 lux) and fixed temperature (28 C̊) for detention time of 21days. Every
day, tap water was added to maintain the same level in each container. After whenever interval the plant
was collected and washed with deionized water to take off any metal adhering to its surface. The washed
plant samples were carefully dried. The anatomical analyses of Lemna minor leaves were carried out
after 21 days of exposure to texture dyes (Red Congo and Brilliant Green), by sampling leaves presenting
visible alterations and leaves in the control group and storing them in 70% ethanol. Transversal parts
were performed within bulb and the median region of leaves for the mounting of semi-permanent
microscope slides. The histological parts were filtered with sodium hypochlorite, washed with filtered
water, stained with Safra-blau coloration, placed upon microscope slides and cover slips with a drop of
glycerin, and embedded with nail polish. Watching of the histological parts were completed using an
optic microscope [15].

III. RESULTS
The problem of dyes in industrial wastewater has received "great" attention because of its carcinogenic
and mutagenic effect of humans and other organisms as well as the toxic effect of plants and
microorganisms [8]. Plate 1 showed Leaf longitudinal sections of Lemna minor at adding industrial dye
( Congo Red ) 0.01µg/l concentration where that the A plate represent Lemna minor plant, B represents
plant as Control during the first day, C represents Plant in 7th day, show shrivel in the surface of upper
and lower epidermis and increase cell walls thickness, D represents plant during 14th day, where the
surface of the epidermis increased with a minimize of leaves thickness and reduction in mesophyll tissue
and initiation of aerenchyma dissolution (Table 1). E and F represent plant in 21st day, where most of
the mesophyll layer was occupied by aerenchyma tissue and curvature of the inner surface of the
epidermis. Clear plate 2 leaf longitudinal sections of Lemna minor under X40, X100 and X400
magnification with scale bars (100, 250 and 1000) μm respectively, after adding texture dye (Congo Red)
with 0.04. µg/l Where the A represent Lemna minor plant, B represent Control in the first day, C represent
plant in 7th day show the plant begins to fall into the aquarium bottom and D represent plant in 14th and
21st day, where increases the surface of the epidermis curvature with shrivel in the surface of the upper
and lower epidermis and receding the thickness of the mesophyll layer (Table 1) and increase the
thickness of cell walls. E and F = plant in 100X and 400X magnification, where most of the mesophyll
layer was occupied with industrial dye.
Plate 3 clear leaf longitudinal sections (B,C) and cross-section( E) of Lemna minor under X40 after
adding texture dye (Congo Red) with 0.07 µg/l that A represent Lemna minor plant , B represent
Control in the first day, C and D represent plant during (7th and 14th ) day , show the plant appear
yellowish and sink in pole , where the volume of mesophyll doubled and an increase in the aerenchyma
number with a small size and E represent plant in 21st day , where diameter of the vascular bundle
become smaller (Table 1) with curvature of the outer and inner roof of the epidermis.
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While plate 4 clear Longitudinal sections of Lemna minor leaf after (1,7,14 and 21) day of exposure to
texture dye (Brilliant Green) at concentration of 0.01 µg/l that A represents Lemna minor plant , B
represents Control in the first day, C represents plant in 7th day, Show shrivel in epidermis and plants
have yellowish appearance , D represents plant during the 14th day, where the surface of the epidermis
increased with a minimize of leaves thickness and reduction in mesophyll tissue and initiation of
aerenchyma dissolution (Table 1),and E represents plant in 21st day, where most of the mesophyll layer
was hardened and lack of aerenchyma tissue and multiple layers of the epidermis and small size of a
plant in general , So note that the plant at the end of the experiment fell to the bottom.
Plate (5,6) clear the longitudinal sections of Lemna minor leaf after (1,7,14 and 21) day of exposure to
texture dye (Brilliant Green) at concentration of 0.04 µg/l. plates showed that A represents Lemna minor
plant , B represents in the first day, C represents plant in 7th day. The plant begins to drop down into
the aquarium bottom , D, E and F represents plant in 21st day, Where increases the roof of the epidermis
curvature with shrivel in the roof of the upper and lower epidermis and receding the thickness of the
mesophyll layer and increase the thickness of cell walls. E and F represents plant in 100X and 400X mag
knsz';vcxnification, where most of the mesophyll layer was occupied with texture dye.
Plate 7 clear Cross sections of Lemna minor leaf after (1,7,14 and 21) day of exposure to texture dye
(Brilliant Green) at concentration of 0.07 µg/l that A represents Lemna minor plant , B represents plant
Control in the first day, C represents Plant in 7th day showed the epidermis begins to shrivel and
accumulation of dye at outside of cell wall , D represents plant during 14th day where most of mesophyll
converted to hypodermis cell with limited of aerenchyma cell ,and E represents plant in 21st day, where
increases the shrivel in the roof of the upper and lower epidermis and receding the thickness of the
mesophyll layer , Where most of the mesophyll layer was occupied with industrial dye. plant leaves at
the ending of the experiment come to be completely disintegrates. It remains a thin layer of the epidermis
and the plant is dead.

IV DISCUSSION
Emergent and floating plants are important to fish, wildlife, and humans. Some articles have briefed the
worth of these plants for fish and wildlife [16, 17, 18]. The contamination of leaves of aquatic plants
with dyes would cause the contamination of fish. The Lemna minor used as feed on the fish production
in polyculture system [19] and thus, the death of those plants could cause a drastic reduction in the
feeding options for this fish and due to their dense mass of roots for some aquatic plant as Eichhornia
crassipes provide habitat for fish, fingerlings, insects, and other aquatic organisms [20]. The lowering of
thickness and even the loss of palisade parenchyma tissue resulting from exposure to the dye indicate
that even if the plant produces new leaves they will have their functions compromised. Were in another
study [21] showed the high concentration of heavy metal causes general the lack of thickness of leaf and
tortuosity of the epidermis surface, airspace decreased in number and increased in the area, the
disintegration of mesophyll cell and epidermis cell increased in thickness. Palisade parenchyma is found
generally in the adaxial or upper roof of the leaves and consists of areas of elongated cells, rich in
chloroplasts, placed perpendicularly to the surface of the foliar limb, presenting intercellular spaces [22].
This is the major tissue responsible for the photosynthesis of tracheophytes and presents high plasticity
in response to environmental factors for a wide diversity of plants [23], including L.minor, as
demonstrated in this study. Our conclusion found in [17], which have been reported that size variations
in epidermal tissues in response to water pollution conditions. Increased thickness of the abaxial and
adaxial, as caused by heavy metals, might be related to adsorption of metals in the cell walls, constituting
an alternative pathway for allocation of these ions and preventing their translocation to photo-synthetic
tissues [24]. The inhibition of root growth causes a reduction in nutrient absorption, increasing the plant’s
stress and hampering their development. Although in the present study the roots of L.minor were not
measured, Plants also secrete some chemical compounds known as exudates to initiate and support the
root bacterial community to perform degradation (photostimulation) [25].
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These results indicate that texture dye (Brilliant Green) cause more severe effects on Lemna minor than
Red Congo. On the other hand, the insoluble part of the dyes reaching the root system where the pollutant
becomes available for absorption by the plants. The implication of such differences in the case of texture
dyes in aquatic ecosystems is that Brilliant Green could cause immediate damage to Lemna minor, while
Red Congo to L. minor damage would be evident only after prolonged exposure.
Thus, even though texture dyes may not be immediately lethal to fish, it would cause the loss of habitat
and the accumulation of dead organic matter in the environment. The decomposition of this material will
further decrease oxygen availability in aquatic ecosystems. Heavy metals would also contaminate the
dead organic matter [26] and when decomposition takes place toxic elements may be incorporated into
the trophic chains via the ingestion of plant material by invertebrates, preferential food items of several
fish species.

Plate (1): Longitudinal sections of Lemna minor leaf after (1,7,14 and 21) day of exposure to texture dye (Congo Red) at
concentration of 0.01 µg/l . The images are shown in X 40 magnification with scale bars =100 μm.1=Epidermis cells,
2=Parenchyma tissue, 3=Aerenchyma tissue, 4=vascular bundle, 5= Central pore of Vascular bundle
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Plate (2): Longitudinal sections of Lemna minor leaf after (1,7,14 and 21) day of exposure to texture dye (Congo Red) at
concentration of 0.04 µg/l. The images are shown in X 40, X100 and X400 magnification with scale bars = 100, 250 and 1000
μm:1=Epidermis cells, 2=Parenchyma tissue, 3=Aerenchyma tissue, 4=Vascular bundle, 5= Central pore of Vascular bundle, 6=
Accumulation of dye

Plate (3): Longitudinal sections (B) and cross section in (D,E) of Lemna minor leaf after (1,7,14 and 21) day of exposure to texture
dye (Congo Red) at concentration of0.07 µg/l. The images are shown in X40 magnification with scale bars =100 μm. 1=Epidermis
cells, 2= Parenchyma tissue, 4= Aerenchyma tissue, 5=Vascular bundles, 6= The central pore of vascular bundle.
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Plate (4): Longitudinal sections of Lemna minor leaf after (1,7,14 and 21) day of exposure to texture dye (Brilliant Green) at
concentration of 0.01 µg/l.:1=Epidermis cells, 2=Parenchyma tissue, 3=Aerenchyma tissue, 4=vascular bundle, 5= Central pore of
Vascular bundle, 6=multiple epidermis

Plate (5): Longitudinal sections of Lemna minor leaf after (1,7,14 and 21) day of exposure to texture dye (Brilliant Green) at
concentration of 0.04 µg/l . The images are shown in X 40 magnification with scale bars =100 μm.:1=Epidermis cells,
2=Parenchyma tissue, 3=Aerenchyma tissue, 4=vascular bundle, 5= Central pore of Vascular bundle
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Plate (6): Longitudinal sections of Lemna minor leaf after (1,7,14 and 21) day of exposure to texture dye (Brilliant Green) at
concentration of 0.04 µg/l . The images are shown in X40, X100 and X400 magnification with scale bars = 100, 250 and 1000
μm.:1=Epidermis cells, 2=Parenchyma tissue, 3=Aerenchyma tissue, 4=Vascular bundle, 5= Central pore of Vascular bundle , 6=
Accumulation of dye

Plate (7): Cross sections of Lemna minor leaf after (1,7,14 and 21) day of exposure to texture dye (Brilliant Green) at concentration
of 0.07 µg/l. The images are shown in X40, X100 and X400 magnification with scale bars = 100, 250 and 1000 μm
respectively:1=Epidermis cells, 2=Parenchyma tissue, 3=Aerenchyma tissue, 4=Vascular bundle, 5= Central pore of Vascular
bundle , 6= Accumulation of dye.
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Table 1- Measurement of leaf in Lemna minor in millimeter

IV.CONCLUSION
This study concluded that Congo red and Brilliant green dyes could affect the anatomical characteristics
of Lemna minor L. plant. Anatomical analyses of Lemna minor revealed several changes in the leaves of
plants submitted to different concentrations of treatments compared with control. Exposure to dyes
texture leads to a reduction in the size of blade thickness, number of conducting elements, the reduced
cell size of the epidermis, and aerenchyma tissue. Stems undergo shifts in size, body, and arranging of
cortical parenchyma cells, plants of the treatment with additional contamination had widened cell spaces
in the cortex of parenchyma cells, reduced in vascular bundles.
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