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ABSTRACT 
The sewage effluent was collected at Mandsaur ( Madhya Pradesh) India having the 
population of about 4-5 lacs. The sewage effluent was physically and chemically 
characterized. The parameters were as following pH, Electrical Conductivity (EC), Organic 
Carbon (OC), Nitrogen (N), Phosphorus (P), Potash (K), Sulfur (S), and heavy metals Iron 
(Fe), Copper (Cu), Zinc (Zn) and Manganese (Mn). The cytotoxicity effects of sewage 
effluent was investigated on onion roots. The onion bulbs were treated with different 
concentrations for 10 days and the roots length was measured everyday. The root growth was 
decreased when the effluent concentration increased. This result shows that the onion bulb 
(Allium cepa) is better grown in 20% diluted water compared to undiluted water. The crops’ 
quantity also improved. This type of water can be used as a biofertilizer and can improve the 
crops’ quality and quantity too.      

Key Words :  Allium cepa, Cytotoxicity, Heavy metals, Municipal sewage effluent, 
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INTRODUCTION 
India is at second rank in the world regarding 
population. According to the current data, India’s 
population is 1 billion 21 crore. Water and food 
are the first requirement of every person. Urban 
places are still developing. Sewage is the 
waterborne waste left from houses (domestic 
waste) animals or food processing plants. It is 
mixed with paper, clothes and soap detergents 
etc. These factors are polluting water too much. 
Diluted sewage water can increase crop 
production. In recent studies, sugarcane had 
given better growth compared to ground water.1  
The decomposition of these wastes by aerobic 
microbes decreases due to higher level of 
pollution. The self purifying ability of the water 
is lost and it becomes harmful for drinking and 
other domestic purposes. Phosphate is the major 
ingredient of detergents. The sewage water 
contains different types of anions and cations that 
affect the soil properties and plant growth. This 
type of water can change cell metabolism.  Some 
decomposing plants are known to produce toxins 
as strychnine which kills animals including 
cattle. Sewage water also reduces the enzyme 
activities in crops.2 However, metals in sewage 

sludge might accumulate in soil after repeated 
sludge applications and metal concentrations 
may reach concentrations that are toxic to 
microorganisms, soil organisms and plants.3 
Many metal ions and toxic compounds dissolve 
very slowly in water. Water pollution is a major 
global problem which requires ongoing 
evaluation and revision of water resource policy 
at all levels. Water pollution is affecting plants 
and living organisms by which the biological 
ecosystem is disturbed.4 Some potentially toxic 
elements (Cu, Fe, Mn, Zn, Al) were found in 
sewage water that damaged the chromosomes.5 
Water is the important natural source, which is 
abundant in nature and cover about 2/3ds of earth 
surface. However, only 1% of the water resource 
is available as fresh water i.e., river  water, lakes, 
fountains and ground water for human 
consumption and other activities. The major uses 
of water are for irrigation (30%) and thermal 
power plants (50%), while other uses are for 
domestic purposes (7%) and industrial 
consumption (~12%). The UN evaluation also 
ranked India on 133 in the list of 180 countries 
for its poor water availability (1880m3 per person 
per year).  *Author for correspondence 
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Toxic chemicals are transferred to plants by 
sewage water. At many places where this type 
of sewage water is used for growth of different 
crops, different types of toxic metals are found 
in it which affect public health. Pathogens are 
present in the sewage water that directly affect 
the mammals causing severe diseases. 
Generally sewage water is highly acidic. 
Different types of heavy metals damaged the 
chromosomes of Allium cepa. The sewage 
water had shown cytotoxic and genotoxic 
effects.6 Solid waste is also toxic. It damages 
pigments and photosynthetic rate.7  
Sewage sludge is a source of organic matter and 
nutrients with the potential for being used as a 
fertilizer. It has been suggested that it is the 
leading worldwide cause of deaths and 
diseases.8,9 Diluted effluent increased the plant 
height, chlorophyll content, protein quantity, 
while undiluted effluent caused inhibition in 
plant growth and production.  

MATERIAL AND METHODS 
Collection place of sewage effluent 
The sewage effluent was collected from two 
miles away dump site at District Mandsaur in 
Madhya Pradesh state, India . Mandsaur 
district forms the northern projection of 
Madhya Pradesh from its western division, i.e., 
Ujjain Commissioner's division. It lies between 
the parallels of latitude 230 45' 50" North and 
250 2' 55" North, and between the meridians of 
longitude 740 42' 30" East and 750 50' 20" East. 
Lying in the north western part of Madhya 
Pradesh, Mandsaur, India is one of the imp-
ortant districts of the state. The district has a 
total area of 5,521 square kilometers and a 
population of 11, 83,274. Mandsaur is world 
famous for its large production of opium. The 
main industry of the district is the slate pencil 
industry. The sample was collected before 
being discharged into farms (Fig. 1). 

           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 : Madhya Pradesh state, India

Test material 
Wild type onion bulbs were used for detection of 
cytotoxicity because many people in India that 
are living in villages used this type of variety. 
The onion bulbs were dried in sun light before 
use. 

Test procedure 
Planting of onion 
The outer scales of the onion bulbs and the 
brownish bottom plates were first removed. The 
same size of onion bulbs were chosen. A series 
of cleaned onion bulbs were first sprouted in 
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water as described by Friskesjo. After 24 hours, 
the best root growth onions were selected and 
then each onion was kept on top of each 
container. Each container was filled with 20%, 
40%, 60%, 80%, undiluted sewage effluent and 
fresh tap water for control. The solutions were 
changed everyday during the experiment.   
Root length measurement 
The root length of onion bulbs from each 
concentration was measured by vernier caliper.5 
The measurement was done on 2nd, 3rd, 4th, 5th,    
6th, 7th, 8th, 9th and 10th day. The mean root length 
of each bulb was divided by 10 and made the 
comparative curve. 

RESULTS AND DISCUSSION 
The Allium cepa  is generally found all over the 
world and used at large scale. Different types of 
metabolites are found in it which are useful for 
human health. Today, a big problem for growth 
of crop is water because a little part of water is 
available on the earth,used for drinking and crop 
purpose. Therefore, it is compulsory to use waste 
water that is drained and not used. I used the 
waste water and treated the onion bulbs. It was 
observed that sewage effluent suppressed root 
growth when compared with the control. 
Different dilutions gave surprising results. 20% 
dilution showed best growth compared           
with  control,  while  40%,  60%, 80% and 100%  

dilutions inhibited root growth (Table 1 and  
Table 2). At 100% concentration, the bulb root 
growth was inhibited and roots decayed after 48 
hours of the experiment compared to other 
dilutions.  
All physical and chemical analysis shown in 
Table 3. Copper and zinc quantity were highly 
compared to heavy metal limits while iron and 
manganese also crossed the limit (Table 3). 
Excess quantity of copper intake can induce 
toxicity indirectly by interacting with other 
nutrients. Excess copper in body produces 
anemia by interfering with iron transport or 
metabolism10,11 Zinc is unsafe for human lives, 
its high dose causes fever, coughing, stomach 
pain, fatigue and many other problems. Heavy 
metals showed toxic effect on human health and 
generated diseases. 20% of sewage water and 
control bulb’s roots were similarly grown means 
it can be used in the crop. Small quantity of 
sewage effluent water works as a biofertilizer. 
Sewage effluent shows toxic effect on human 
and animal health.  I found that if sewage water 
is treated at specific dilution and then used, it 
shows a good effect on crops growth and can 
also be used as a biofertilizer. According to the 
result, onion bulbs’ roots grew very fast in 20% 
dilution compared to other dilutions. (Fig. 2 and 
Fig. 3)  

Table 1 :  Root growth with different dilutions 

Days 20% 40% 60% 80% Undiluted Tap 
Water 

1 0 0 0 0 0 0 
2 1 MM 0.5 MM 0.5 MM 0.5 MM 0 1 MM 
3 2 MM 1 MM 0.5 MM 0.5 MM 0 3 MM 
4 2.5 MM 2 MM 1 MM 0.5 MM 0.5 MM 4 MM 
5 3.5 MM 3 MM 2.5 MM 1 MM 0.5 MM 5 MM 
6 4.5 MM 3.5 MM 3 MM 2 MM 0.5 MM 5.5 M 
7 5.5 MM 4 MM 3.5 MM 3 MM 1.0 MM 6 MM 
8 6.5 MM 4 MM 3.5 MM 4.5 MM 1.5 MM 6.5 MM 
9 7.5 MM 4.5 MM 4.0 MM 4.5 MM 1.5 MM 7.0 MM 
10 9.0 MM 4.5 MM 4.5 MM 4.5 MM 2 MM 7.5 MM 

Mean 4.2 MM 2.7 MM 2.3 MM 2.1 MM 0.75 MM 4.55 MM 

Table 2 : Percentage concentration with root length 

Percentage 
Concentration Control 20 40 60 80 100 

Root length 
(mm) 4.55 4.2 2.7 2.3 2.1 0.75 
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Table  3 : Physical and chemical characters of sewage effluent sample 

S/N Compounds Result 
1 pH 7.15 
2 Electrical Conductivity 1.13 
3 Nitrogen (N) 391.87 Kg/ h 
4 Phosphorus (P) 19.18 Kg/ h 
5 Potash (K) 1230 Kg/ h 
6 Organic Carbon (C) 1.425 % 
7 Iron (Fe) 10.574 ppm 
8 Copper (Cu) 38 ppm 
9 Zinc (Zn) 38 ppm 
10 Manganese (Mn) 10.756 ppm 

 

 
Fig. 2 : Growth curve of onion roots (in relation to control) after treatment with municipal 

sewage effluents 
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Fig. 3 : Growth of onion bulbs with dilution percentage 
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CONCLUSION 
Heavy metals have  toxic effects on living 
organisms. They can damage their cells and 
tissues. They may cause cancer. Heavy metals 
are dissolved in sewage water. Sewage effluent 
water is very toxic for human and animal health. 
This type of water is also hazardous for plants. 
Allium cepa bulbs were treated with sewage 
effluent on different concentrations and found 
that they decreased the growth of bulbs’ root. 
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