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Abstract: Industrialization adversely affects our environment. Therefore, the objective of this study was to investigate 

the effect of steel plant (B.S.P.) effluent irrigation on nutritional profile of plant Sesasum indicum L. Effluent irrigation 

exhibited differential effects on different plant parts. The plants that grew in effluent irrigated soil had comparatively 

higher value of magnesium in fruits and seeds while calcium concentration remained unaffected in root but it decreased 

in all other parts of the plant. Phosphate and iron concentration were increased mostly in all the parts of the plant. 
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I. INTRODUCTION 

Rapid industrial development and world global growth 

have led to the degradation of Environmental quality. The 

list of the pollutants, that are potentially hazardous to the 

human and animal life, have increased rapidly in the last 

few years. As a result of industrial practices, a 

redistribution of mineral elements in the environment have 

taken place, causing in certain area the soil to become 

depleted in one or more essential elements.  At the same 

time other elements have been introduced into the 

environment of air, water and surface soil, which ultimately 

appear in the food chain as they accumulate in plants and 

animals. Some of these elements are essential while others 

are toxic. 

The present study is aimed to determine the effects of steel 

plant waste water (B.S.P.) on nutrient accumulation of plant 

species Sesamum indicum L. 

II. MATERIALS AND METHODS 

Local kanhar (Black Cotton Soil) soil was used for growing 

the experimental plants as well as for observing the effects 

of effluent irrigation on nutrient contents of plants. Tap 

water irrigated plants were considered as control while 

effluent irrigated plants were considered as treated plants. 

Effluent irrigation was made at the rate of about 250 

ml/plant, twice in a week. However additional water 

requirement was fulfilled by irrigating with tap water. 

1. Collection of Plant sample: - Leaf samples were taken 

periodically from at least three plants from each treatment. 

Plants after maturity was uprooted by digging and were 

separated as underground and above ground parts. 

Underground parts (Roots) were washed with tap water. 

Plant parts were then dried in hot air oven at 80˚C till 

constant weight. Analysis of plant samples were made in 

triplicate. 

2. Plant Nutrient analysis :- Determination of plant nutrients 

were done after perchloric acid digestion following Jackson 

(1973). Nutrition accumulation was studied by using 

methods described by Jackson (1973). 

3. Perchloric Acid Digestion :- 1g oven dried and powdered 

tissue was taken in flask and then 5ml of conc. HNO3 was 

added.  Flask was heated at 180˚C - 200˚C for 30 minutes. 

After cooling, 5ml of ternary acid mixture (HNO3-H2SO4-

HCLO4  10:1:4) was added and digestion was continued till 

dense while fumes appeared as well as acid liquid was 

largely volatilized, then suspension was centrifuged. 

Volume of decanted supernatant was made upto 10 ml with 

distilled water. 

III. RESULTS AND DISCUSSION 

Nutrient content in different parts of plant are shown in 

table 1 & 2 and figure 1. The effect of effluent irrigation 

was not uniform either with respect to the plant parts or 

with respect to the ash or nutrient content. The ash content 

decreased in stem and seed by 29% and 6% respectively. 

The concentration of calcium decreased in all parts but 

except for the stem where it remained similar in treated and 

control plants. The concentration of magnesium decreased 

in root (37.54%) and remained unaffected in stem while 

other parts it increased. The increase in magnesium 

concentration was as high as about 98% and 66% in fruits 

and seeds respectively. The concentration of phosphate 

exhibited maximum percentage of increase in stem from 

0.162 mg/g to 0.284 mg/g, while the concentration in fruits 

decreased by about 59% in effluent treated plants as 

compared to their values in control plants. The 

concentration of iron decreased only in fruits, while it 

increased in all other parts. A very high percent (137%) of 

increase was obtained in stem where the concentration 

increased from 0.292 to 0.693 mg/g while seeds exhibited 

about 43% increase. The decrease of iron was about 30% in 

the fruits. 

The present observations indicates that steel plant effluent 

irrigation favours more of the accumulation of these 

elements within the body of plants investigated presently 
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and thus confirms Turners (1969) observation that plants 

growing on heavy metal rich soil accumulate them. 

Chemical and fertilizer factory effluent (Tripathi 1978) can 

increase the sodium and magnesium concentration of the 

plants but decreased the potassium and calcium 

concentration, while sewage irrigation, increased phosphate 

concentration of the plants (Banerji and Kumar 1979) , 

similarly iron content in irrigation water can affect the 

tobacco leaf quality (Rhoade 1971). Thus chemical and 

fertilizer factory effluent and sewage water has effects on 

plants more similar to presently observed steel plant 

effluent effect. The present study indicated that the steel 

plant effluent irrigation (B.S.P.) is beneficial for agriculture 

purpose. 
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Table 1 :- Effects of Steel Plant effluent on Ash and Nutrient content in different parts of Sesasum indicum (on oven 

dry weight basis) 

C= Control T= Treated 

Plant Parts 

Parameters Parameters Parameters Parameters Parameters 

Ash % Calcium mg/100g 
Magnesium 

mg/100g 
Phosphate  mg/g Iron mg/g 

C T C T C T C T C T 

Leaf 9.931 12.526 54.712 49.700 0.683 0.741 1.832 2.401 5.084 7.536 

Stem 3.400 2.400 17.801 14.111 0.668 0.668 0.162 0.284 0.292 0.693 

Root 1.800 2.800 8.911 8.911 0.594 0.371 0.194 0.279 3.392 4.345 

Fruits 2.069 3.770 29.412 26.121 0.640 1.266 1.596 0.661 0.701 0.448 

Seeds 3.509 3.313 19.501 15.619 0.705 1.173 2.656 2.019 0.129 0.184 

 

Table 2:-  Showing % change in treated over control 

% Change in treated over control = Values for treated – Values for control / Values for control x 100 

Plant Parts 
Parameters 

Ash% Calcium Magnesium Phosphate Iron 

Leaf 26.130 -9.161 8.492 31.059 48.230 

Stem -29.412 -20.729 00.000 75.309 137.329 

Root 55.556 00.000 -37.542 43.814 28.096 

Fruits 82.214 -11.189 97.813 -58.584 -30.385 

Seeds -5.586 -19.907 66.383 -23.983 42.636 
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Figure 1 : Showing % change  
in treated over control  
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