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Abstract: In Nigeria, water pollution is largely caused by municipal dumpsites, 

where leachates contaminate soil and release toxic substances. Industries, 

especially oil, gas, and petrochemical sectors, also contribute by discharging waste 

into the environment. This study examined the phenotypic and cytotoxic effects of 

textile industry effluents on the meristematic tissue of Allium cepa L. Samples were 

collected and analyzed for their impact on root tips over 24 to 120 hours in Lagos 

State. Results revealed a reduced mitotic index compared to the control group, 

though no chromosomal abnormalities were observed. Root growth was consistently 

greater in the control group (TW) compared to the experimental samples. The root 

lengths and total average lengths of marked roots were as follows: TW (1.06 ± 0.09a 

to 5.25 ± 0.92e and 76.50 ±18.80a to 121.06 ±23.71e), UEA (1.20 ± 0.32a to 1.58 ± 

1.82e and 70.75 ±31.05a to 99.50 ±46.25e), UESF (1.16 ± 0.25a to 1.68 ± 2.05e and 

65.00 ±8.44a to 85.00 ±11.75e), TEA (1.30 ± 0.32a to 3.23 ± 2.31e and 57.25 ±11.81a 

to 86.00 ±23.82e), and TESF (1.30 ± 0.36a to 3.53 ± 2.37e and 57.25 ±12.82a to 86.00 

±23.83e). The study showed minor cell damage, indicating the presence of toxic 

substances, useful for environmental monitoring and risk assessment. 

Keywords: Environment, Toxic substances, Textile Industries, Liquid Effluents, 

Mitotic Index 
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Introduction 

Groundwater, known as an aquifer, is water located beneath the land surface in 

fissures and voids within soil, sand, and rocks 1 Aquifers serve as crucial water 

sources for plants and are vital to human civilization, constituting the primary 

reservoir of potable water in habitable regions. However, this water can become 

unsuitable for use by plants and humans due to the introduction of impurities, often 

originating from anthropogenic sources such as heavy metals, petroleum products, 

fertilizers, human and animal waste, and industrial chemicals (effluents), when they 

infiltrate into the ground 2,3 

It has been observed that when these pollutants are absorbed by plants or animals 

through groundwater, they can have various effects. Certain industries generate 

effluents containing high concentrations of contaminants that contribute to soil 

pollution. The predominant contaminants in these effluents are heavy metals such as 

cadmium, zinc, nickel, and mercury, which have densities exceeding 5g/cm³ 4,5In 

Nigeria, significant sources of environmental pollution in water bodies include 

municipal dumpsites, from which contents leach into the soil and release heavy 

metals 6. Industries such as oil, gas, and petrochemicals also contribute to 

environmental pollution by releasing their wastes into the environment7.  Over the 

years, various experiments have been developed to assess the potential toxicity of 

pollutants using biological indicator organisms. These experiments typically involve 

a range of organisms, from plant meristems to mammalian cells in tissue culture 8.  

One classical test for evaluating the effects of chemicals on plant chromosomes is the 

Allium test, pioneered by 9, which utilizes root tips from bulbs of Allium cepa L. 

(2n=16) as the assay system. Other plants within the same genus as A. cepa, 

including A. carinatum L. (2n=16), A. cepa var. proliferum Targioni-Tozzetti (tree or 

Egyptian Onion, 2n=16), A. fistulosum L. (Welsh leek, 2n=16), and A. sativum L. 

(garlic, 2n=16), have also been used in similar studies. However, among these, 

Allium cepa remains the most widely recognized10,11 

Damage to cultivated crops grown in polluted water bodies is significant; for 

example, high concentrations of cadmium have been found to hinder root growth 

and induce chromosome aberrations in A. cepa, Scientistsconducted investigations 

on vegetable crops, illustrating that elevated cadmium levels inhibit root growth by 

disrupting mitosis8.9. 

Industrial waste from mining has introduced large amounts of zinc into the soil, 

resulting in immediate die-off of plants in affected areas13. The Allium test 

demonstrated that growth of A. cepa in normal tap water was nearly continuous, 

whereas growth in distilled water ceased completely after a few days14. To assess 

environmental risks from discharged wastes, the Allium test was employed to 

investigate; unknown compounds in the water inhibited root growth, prompting 

chemical analysis to identify the present compounds15,16. 
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Allium cepa, human lymphocytes, lysogenic bacteria, and the Chinese hamster cell 

line V79 were utilized to assess the effects of two organic mercury compounds: MMC 

(Methyl mercury chloride) and MOEMC (Methoxyethyl Mercury Chloride). The 

findings indicated that A. cepa exhibited results consistent with those of human 

lymphocytes17suggesting that results from A. cepa can be extrapolated to humans 

due to their close similarities. When testing wastewater and complex mixtures like 

phenoxyacetic acids and phenols using aquatic animals, aquatic plants, and A. cepa, 

the results highlighted the sensitivity of A. cepa to these compounds, which was 

more accurate compared to other aquatic plants 8 

The growth sensitivities of bacteria, fish, crustaceans, unicellular algae, and A. cepa 

were compared when exposed to wastewater from industries producing various 

chemicals. In these comparisons, A. cepa exhibited sensitivity levels similar to those 

of crustaceans and algae. However, bacteria and fish did not consistently respond to 

the parameters of mutagenicity and survival in some test waters 18 

The Allium test is utilized in laboratories for both macroscopic and microscopic 

studies. It has been used to investigate and compare the effects of agricultural 

chemicals on plant and animal systems, demonstrating a strong correlation between 

A. cepa and the mammalian system 17 

The process of cell growth in tissues is known as mitosis, which encompasses 

several stages, which are: prophase, prometaphase, metaphase, anaphase, 

telophase, and cytokinesis. 

During prophase, following interphase which prepares the cell for division, distinct 

events are visible under the microscope. The most prominent event is the 

condensation (coiling) of chromatin threads into distinct chromosomes. Initially long 

and thin, these chromosomes gradually become shorter and thicker, forming 

chromatids. The nuclear membrane breaks down during this stage, which can last 

for several hours. 

 

Prometaphase 

After the nuclear envelope breaks down, the spindle microtubules and 

chromosomes are no longer separated by a double membrane boundary. The 

microtubules start interacting with the chromosomes, initiating congression where 

centromeres align at the metaphase plate in the middle of the spindle. Metaphase: 

Chromosomes align themselves along the equator of the spindle, supported by 

fibers extending from each kinetochore to the poles. Anaphase: Chromatids begin to 

move apart after the chromosomes split at the centromeres. Each daughter 

chromosome moves towards the spindle pole it is connected to, departing from the 

metaphase plate. Telophase: Chromosomes migrate close to the spindle pole 

regions, and the spindle mid zone starts to disappear. Vesicles accumulate in this 

central spindle region. The accumulation of vesicles marks the beginning of a new 
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wall assembly at the spindle's equator, which will eventually serve as a boundary 

between the newly formed daughter cells. Cytokinesis, meanwhile, involves the 

division of cytoplasm, 19. 

Spontaneous aberrations in chromosome shape, size, and structure can occur and 

are often linked to environmental factors such as radiation, temperature variations, 

and effluents from chemical industries 20. Changes in chromosome number, known 

as heteroploidy, can also occur, deviating from the normal diploid (2n) or haploid 

(n) chromosome count, discovered aneuploid cells in root tips of A. cepa, 21,22 

investigated the effects of carbamazepine and observed chromosome stickiness, 

bridge formation, and disturbances in prophase, metaphase, and anaphase in algae 

and A. cepa root tips. Algae exhibited lagging chromosomes, chromosome 

fragments, and micronuclei, whereas A. cepa showed depolymerized chromosomes, 

also found that treatment of A. cepa bulbs with wastewater led to cytological 

abnormalities such as c-mitosis and anaphase with lagging chromosomes. Scientists 

conducted investigation revealing that heavy metals led to a decrease in the mitotic 

index in treated cells of A. cepa, with some causing C-mitosis and a few inducing 

chromosome breaks8. 

The objective of this study is to assess the effects of liquid effluents from two textile 

industries on the growth of root tips of A. cepa, mitotic index and the process of 

mitosis in these root tips. 

 

Methodology 

Study Areas 

This study selected two significant textile industries from Lagos State (Afprint and 

Sunflag). Both untreated and treated effluents were collected from the listed textile 

industries. 

 

Collection and Preparation of the Effluents 

Liquid samples, including treated (effluent treated with chemicals within the 

company premises to remove harmful compounds before release into public 

sewage) and untreated water, were collected from two different textile industries: 

Afprint and Sunflag, both located along Ericmoore Road, Surulere, Lagos, as well as 

tap water from Araromi Quarters, Mile-12, Ketu, Lagos. These samples were 

carefully treated and transported to the laboratory under aseptic conditions for 

analyses, following the standard procedure outlined by the Association of Official 

Analytical Chemists23. 

 

Acquisition and Preparation of Allium cepa L. (Test Organism) 

Equal-sized bulbs of Allium cepa (2n=16) were purchased from local market at 

Masifa Ile in Osun State and Mile-12, Ketu in Lagos State for the experiment. The 
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selection of these locations was based on the availability of diverse fresh onion bulb 

varieties cultivated without the use of herbicides, fungicides, or chemical fertilizers. 

The obtained onion samples underwent authentication at the Department of Botany, 

University of Lagos, Nigeria.  

 

Determination of LD50 

This was carried out using standard LD50 procedure described by8 measure the short 

term poisoning potential (acute toxicity) of the effluents on the test organism (Allium 

cepa). i. e the LD50 is the concentration at which half maximal growth of Allium cepa 

roots are inhibited8. 

Bulbs with a diameter of 7cm were well-suited for the containers with a mouth 

diameter of 6.8cm and a length of 10cm. Container A held de-ionized water as a 

control, while container B held untreated effluent from Afprint, container C held 

untreated effluent from Sunflag, container D held treated effluent from Afprint and 

container E held treated effluent from Sunflag. The bulbs were suspended in the 

containers so that only their bases came into contact with the test liquids, each 

sample at concentrations 20%, 40%, 60%, 80% and 100%, each was replicated three 

times. De ionized-Distilled water serves as control of the experiment. Mean root 

lengths were taken at 24 hours intervals for 120 hours. LD50 was calculated for all the 

samples by plotting graphs of mean root lengths against concentrations. The derived 

LD50 for each sample was used to set up the real experiments8,24 

. 

Determination of Phenotypic Variation 

Phenotypic variation in the Allium cepa roots was carried out using results obtained 

from LD50 to grow A. cepa and roots growth was determined and recorded by 

counting and measuring the root lengths at intervals of 24, 48, 72, 96, and 120 hours. 

The values obtained from the experiments were compared with the control to 

determine variation in the mean root lengths of the test organisms8,25. 
 

Cytotoxic Analysis 

Allium cepa bulbs were grown with effluents of each sample as described above. 

Between 48 and 120 hours, the roots matured for cytotoxic analysis, using the 

standard procedure of8,25. 

 

Slide Preparation 

The slides were prepared by removing the root tips of 0.3 cm, any part of the root 

left was discarded. This root was placed on the centre of a clean slide and a drop of 

1N HCl was added to soften the tissue. After 5 minutes, a piece of filter paper was 

used to remove the HCl. A dissecting needle was the used to cut the root tips into 

tiny pieces. This serves to enhance stain uptake by the cells.   
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A drop of lactic acetic orcein solution (2g orcein in 22.5ml lactic acid, 22.5ml acetic 

acid, and 55ml distilled water) was applied to the macerated tissue and left for 15 to 

20 minutes. A clear cover slip was carefully placed over the stained material, 

pressed down diagonally with the forefinger and thumb or with the tip of a 

dissecting needle to eliminate air bubbles. The slide was gently tapped with the 

base of the dissecting needle to spread and flatten the cells. Excess stain was 

removed by gently pressing the slide between folds of filter paper using the base of 

the dissecting needle. This process was repeated to prepare four slides from each 

sample per day over five days.  

All prepared slides were examined under high-power magnification (40x objective) 

using a light microscope. Slides of satisfactory quality were temporarily preserved 

by sealing them with clear fingernail polish to prevent drying. Examination and 

counting of both dividing cells (cells in prophase, metaphase, anaphase, and 

telophase) and non-dividing cells (cells in interphase) were performed on each 

slide. Five different fields were observed on each slide to determine the mitotic 

index8,10,18,. 

Mitotic index was calculated as: 

M.I. = No. of dividing cells per field x 100 

Total no. of cells per field 

Photomicrographs of selected high-quality slides were captured under an oil 

immersion lens (100x objective) using a Wild Photoautomat microscope with MPS 55 

system. 

 

Results 

Determination of LD50 

LD50 is the concentration at which half maximal growth of Allium cepa root were 

inhibited. Figure 1 depicts the determination of LD50 which was used for further 

analyses. The average root length of Allium cepa was plotted against the different 

concentrations of the liquid effluents and control. The LD50 obtained from the graph 

was 52%, 55%, 76% and 78% while that of control with de-ionized water was 100%. 
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Fig. 1:Growth Curves of Roots of Allium cepa Following Exposure to Different                 

                 Concentration of Liquid Effluents and Control to Determine LD50 

 
 

Table 1: Average Length (cm) and Total Number of Roots of A. cepa Measured 

at Different Intervals in Tap Water as control (TW) 

Water Source 

 

Number of 

Hours 

Average 

Number of Roots 

Total Average 

Length of 

Marked Roots 

in all 

Containers Per 

Period (cm) 

Remarks 

TW 24 76.50 ±18.80a 1.06 ±0.09a  

 48 96.00 ±21.86b 2.23 ±0.66b  

 72 104.25 ±24.39c 3.40 ±0.81c  

 96 113.75 ±26.25d 4.45 ±0.58d  

 120  121.00 ±27.31e 5.25 ±0.92e  

Values are expressed as mean ± standard deviation. Data having different 

superscripts across the row are significantly different (p < 0.05). 

Key:TW-Tap Water  
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Table 2: Average Length (cm) and Total Number of Roots of A. cepa Measured 

at Different Intervals of Untreated Effluent from Afrprint (UEA) 

Water 

Source 

 

Number of 

Hours 

Average 

Number of Roots 

Total Average 

Length of 

Marked Roots 

in all 

Containers Per 

Period (cm) 

Remarks 

UEA 24 70.75 ±31.05a 1.20 ±0.32a  

 48 88.00 ±48.26b 2.13 ±0.17b  

 72 93.00 ±46.88c 2.00 ±1.41c    U8 

 96 97.25 ±47.38d 2.08 ±1.45d  

 120 99.50 ±46.25e 1.58 ±1.82e    U10 

Values are expressed as mean ± standard deviation. Data having different 

superscripts across the column are significantly different (p < 0.05). 

Key: UEA- Untreated Effluents Afrprint 

U – Death root. 

 

Table 3: Average Length (cm) and Total Number of Roots of A. cepa Measured 

at Different Intervals of Untreated Effluent from Sunflag (UESF) 

Water 

Source 

 

Number of Hours Average 

Number of 

Roots 

Total Average 

Length of 

Marked Roots in 

all Containers 

Per Period (cm) 

Remarks 

UESF 24 65.00 ±8.44a 1.16 ±0.25a  

 48 72.75 ±12.09b 2.00 ±0.28b  

 72 76.50 ±10.15c 1.45 ±1.74c   U72 

 96 80.25 ±10.87d 1.60 ±1.96d   U18 

 120 85.00 ±11.75e 1.68 ±2.05e  

Values are expressed as mean ± standard deviation. Data having different 

superscripts across the column are significantly different (p < 0.05). 

Key: UESF- Untreated Effluents Sunflag 

U – Death roots 

 

 

 

 

 



Scopus Indexed Journal                                                                                 June 2025 

 

 
 

259 

Table 4: Average Length (cm) and Total Number of Roots of A. cepa Measured 

at Different Intervals of Treated Effluent from Afrprint (TEA) 

Water Source 

   

Number of 

Hours 

Average 

Number of 

Roots 

Total Average 

Length of 

Marked Roots 

in all 

Containers Per 

Period (cm) 

Remarks 

TEA 24 57.25 ±11.81a 1.30 ±0.32a  

 48 66.75 ±17.58b 2.35 ±0.66b  

 72 76.50 ±23.56c 2.35 ±1.73c     U12 

 96 82.75 ±24.76d 2.70 ±1.91d  

 120 86.00 ±23.83e 3.23 ±2.31e  

Values are expressed as mean ± standard deviation. Data having different 

superscripts across the column are significantly different (p < 0.05). 

Key:TEA- Treated Effluents Afrprint 

U – Death roots 

 

Table 5: Average Length (cm) and Total Number of Roots of A. cepa Measured 

at Different Intervals of Treated Effluent from Sunflag (TESF) 

Water 

Source 

 

Number of 

Hours 

Average 

Number of 

Roots 

Total Average  

Length of  

Marked Roots  

in all  

Containers Per  

Period (cm) 

Remarks 

TESF 24 57.25 ±12.82a 1.30 ±0.36a  

 48 56.75 ±17.58b 2.43 ±0.59b  

 72 69.00 ±20.41c 2.90 ±0.52c  

 96 77.75 ±23.73d 2.93 ±1.96d U6 

 120 86.00 ±23.83e 3.53 ±2.37e  

Values are expressed as mean ± standard deviation. Data having different 

superscripts across the column are significantly different (p < 0.05). 

Key:TESF - Treated Effluents Sunflag 

U – Death roots 
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Fig. 2: Average Total Roots Lengths of A. cepa Measured at Different Intervals 

of Experimental Samples and Control. 

 

 
 

Mean Root Lengths of the Test Organisms and Control 

The roots of bulbs treated with tap water (de-ionized) showed continuous growth 

throughout the duration of treatment (Table 1, Fig. 2 and 3). New roots also 

continued to appear until the end period of the treatment (Table 1). The untreated 

effluents were deep blue with some brown particles. The roots appeared normal for 

the first 24 hours. At 48 hours, some of the roots changed color to blue.Tables1to 5 

and fig. 2 and 3 above, showed the total mean root lengths of bulbs in control and 

experimental samples, each sample which showed continuous growth throughout 

the duration of the treatment just like that of control but a clear distinction between 

the control and the test organisms was noticed as the bulbs grown in the control had 

longer average root lengths than the ones grown with experimental samples, also, 

death roots were recorded in experimental samples. The statistical analysis showed 

that data having different superscripts across the row are significantly different (p < 

0.05). 
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Fig. 3: Growth Curves of Allium cepa Average Root Lengths in Control and 

Textile  

Industries’ Effluents 

 
Microscopic Examination 

 

Plate 1: Representative Microscopic View of Normal Mitotic Stages 

LINE 1     A  B  C   D  

LINE 2     A    B C    D  

LINE 3     A    B     C D  

LINE 4     A B   C     D  

LINE 5     A      B       C  X   2000 
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Line 1 represents, A normal anaphse and B normal metaphase, C normal prophase, 

metaphase, anaphase and normal telophase and  D normal metaphase for control. 

Line 2 represents, A normal metaphase, B telophase and normal early anaphase, C 

normal telophase and D normal late telophse for untreated Afriprint effluent.  

Line 3 represents, A normal metaphase and normal late telophase, B normal late 

anaphase and C normal telophase and D normal metaphase and normal telophase 

for untreated effluent from Sunflag. 

Line 4 represents, A anaphase and telophase, B normal telophase, C normal 

prophase and metaphase, D normal prophase and metaphase. 

Line 5 represents, A normal early anaphase, B normal early anaphase and normal 

telophase and C normal anaphase and telophase                                                                                                

  

The various stages of mitosis (prophase, metaphase, anaphase, and telophase) were 

observed in the bulbs treated with both tap water, untreated and treated effluents as 

shown above. 

In bulbs treated with tap water, during prophase, chromosomes appeared as thin 

threads clustered together (Line 1plate A). During metaphase stage, chromosomes 

aligned along the cell's equator (Plate Line 1 B). Anaphase revealed the separation of 

daughter chromosomes (Line 1 plates C and D).Telophase depicted daughter 

chromosomes at opposite poles (Line 1 plate D). 

Cells from root tips of untreated effluents fromAfprint (Line 2) also exhibited normal 

mitotic stages. The treatment showed normal prophase (plate B), metaphase (Plates 

A), anaphase (plates B and C) and normal telophase (Plate D). 

Line 3 contains plates of untreated effluent from Sunfag, plate A normal metaphase 

and normal late telophase, plate B normal late anaphase, plate C normal telophase 

and plate D normal metaphase and normal telophase. 

Roots treated with effluent from treated Afriprint as shown in Line 4, plate A 

anaphase and telophase, plate B normal telophase, plate  C normal prophase and 

metaphase and plate D normal prophase and metaphase. 

Plate A in Line 5 is normal early anaphase, plate B normal early anaphase and 

normal telophase and plate C normal anaphase and telophase. 

mitotic indices for both control and liquid effluents(untreated and treated) ranged 

between 23.08±0.01a to 46.00±0.10a for control, untreated effluent from Afprint and 

Sunflag were 06.25± 0.61bto 18.18± 0.01band08.93±0.09c to18.42± 0.01crespectively, 

while those of the treated effluents were 07.69±0.08dto 30.00±0.01dand 17.79±0.16e 

to 22.86±0.01e, see Table 6 below.The data indicate that the mitotic index of 

untreated effluents was lower than that of treated effluents, while tap water had the 

highest index. According to Table 6, as the duration of treatment increased, the 

mitotic index decreased in both tap water (control) and experimental effluent. 
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Table 6: Mean Mitotic Index in the Root Tip Cells  
Control  UEA UESF TEA TESF 

Time 

(hrs) 

I II III  I II II  I II III  I II III  I II III  

24 30 14 46.00± 

0.10a 

 22 4 18.18± 

0.01b 

 38 7 18.42±  

0.01c 

 20 6 30.00± 

0.01d 

 35 8 22.86± 

0.01e 

 

48 39 12 30.77± 

0 .02a 

 40 7 17.50± 

0.01b 

 45 7 15.56± 

0.01c 

 71 16 22.54± 

0.01d 

 70 15 21.43± 

0.10e 

 

72 53 14 26.4± 

0.01a 

 58 9 15.52± 

0.01b 

 55 8 14.55± 

0.01c 

 35 7 20.00± 

0.01d 

 62 11 17.74± 

0.01e 

 

96 62 15 24.19± 

0.01a 

 20 2 10.00± 

0.46b 

 42 4 09.52± 

0.46c 

 62 12 19.35± 

0.01d 

 52 9 17.31± 

0.01e 

 

120 26 6 23.08± 

0.01a 

 64 4 06.25± 

0.61b 
 56 

5 08.93± 

0.09c 
 52 

4 07.69± 

0.08d 

 19 3 17.79± 

0.16e 

 

 

Results are expressed as mean ± standard deviation. Data having different 

superscripts across the     row are significantly different (p 0.05). 

I. Mean number of cells in the fields, II. Mean number of dividing cells in the 

fields, III. Mitotic Index ± SD. 

Discussion 

The increase in root length observed in both tap water (control) and liquid effluents 

may not solely be due to mitotic division but also to cell elongation. However, the 

rate of increase in average root length in all effluents was uneven until the end of 

treatment compared to the control (tap water) (Tables 1 to 5). Additionally, the 

tables show no proportional growth rate increase with duration in the effluents as 

observed in the control (tap water). A reduction in total average root length and 

inconsistency in the number of new roots developed with increasing treatment 

duration suggest the presence of chemicals in the effluents that hinder mitosis. This 

aligns with observations made by16,26while investigating effluents from various 

industries. The clear distinction observed between the mean root lengths in effluents 

of experimental samples when compared with the control indicates that there were 

probably some chemicals in the effluents (may be obtained toxic substances from 

the samples) which could cause blockage of active division of the cells. A similar 

result was obtained by 10,27when they worked on potassium nutrition in plants and its 

interactions with other nutrients in hydroponic culture.  

Changes in color observed during the experiment, both in the root tips and the 

entire plant, may indicate exposure to specific salts (e.g., blue-green from copper 

sulfate) or toxic effects leading to brownish root tips and cell death18. Changes in 

root tips of untreated and treated effluents confirmed the presence of chemicals in 

the effluents. The result obtained is in accordance with result when Ana Gabriela 

worked on Pharmaceutical pollutants28. 

The presence of dead roots observed in the effluents after some hours of treatment 

suggests that chemicals in the effluents may have caused root death and decay. Such 

 



Scopus Indexed Journal                                                                                 June 2025 

 

 
 

264 

effects were absent in the control experiment (tap water), indicating the toxicity of 

the effluents also in line with result obtained by28. 

Chemicals that inhibit mitotic division do so by blocking active division during 

interphase, possibly due to a prolonged G2 period or inhibition of DNA 

synthesiswhen Betül Çalişkan and Ali Cengiz Çalişkan worked on potassium 

nutrition in plants and its interactions with other nutrients in hydroponic culture27. 

This observation is in line with the result obtained in this present study. 

Chromosomal aberration (CA) analysis of the root tip cells of A. cepa is considered 

as an effective test in determining cytotoxic potential of chemical agents and 

industrial solid effluents. CA has been characterized by alterations in either of 

chromosomes structure, which can occur both spontaneously and as well as Single 

nucleotide polymorphism (SNP), its frequence distance of occurrence and the 

functional parts of DNA genome result of the exposure to physical or 

chemicalagents29, 30. 

Various types of chromosomal aberrations were considered over the four stages of 

thecell cycle (prophase, metaphase, anaphase, and telophase) as showed in plates 

above .Throughout the treatment period, all observed mitotic stages (prophase, 

metaphase, anaphase, and telophase) in the effluents were normal, similar to those 

observed in the control (tap water). This suggests that the effluents likely did not 

contain chemicals that could cause chromosomal aberrations. Similar findings were 

reported by14when testing unknown chemicals against drinking water as a control. 

In Table 6,an increase in treatment duration corresponded to a decrease in the 

mitotic index for control, treated and untreated effluents. A decrease in the mitotic 

index indicates fewer dividing cells, suggesting that chemicals may inhibit cell 

division by preventing mitosis. Ashutosh Yadav reported similar result when they 

worked on phytotoxicity, cytotoxicity and genotoxicity evaluation of organic and 

inorganic pollutants rich tannery wastewater from a common effluent treatment 

plantand Mercykutty and Stephen also reported similar results when studying 

antibiotics31, 32. 

While no chromosomal aberrations were observed in any of the water samples 

tested, there was a noticeable reduction in the mitotic index, growth rate, and 

number of new roots developed as the treatment duration increased. Additionally, 

changes in the color of root tips and the presence of dead roots further underscored 

the adverse effects of untreated effluents. Although treated effluents showed a 

mitotic index somewhat closer to that of water, the aforementioned observations 

suggest that such effluents are unsuitable for discharge into public sewage. 

Therefore, both untreated and treated effluents should not be discharged into public 

sewage without proper treatment to mitigate their potentially harmful effects. 
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Conclusion 

The industrial effluents studied had a significant impact on the root growth of Allium 

cepa. This was evidenced by a reduction in the mitotic index as the duration of 

treatment increased. Additionally, the physical condition of the roots, such as a 

decrease in growth rate, a reduction in the number of new roots, changes in root tip 

color, and the appearance of dead roots, worsened with prolonged exposure. 

Therefore, it is crucial that effluents are properly treated before being released into 

public sewage systems. 

Declaration of generative AI and AI-assisted technologies in the writing 
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