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Abstract :Reusing of industrial effluents for irrigation may not 

only solve the disposal problem, but also serves as an 

additional source of liquid fertilizer providing all the macro 

and micro nutrients needed for the crops growth.  

Nevertheless, accumulation of metals and nutrients on land 

receiving these wastewaters and uptake by the crops are of 

public concern, because of possibilities of their entry into the 

food chain. Therefore indepth studies/care is required to be 

taken before recommending the usage of industrial effluents 

for irrigation. The impact of sugar mill effluent and its diluted 

combination with sewage along with control irrigation (water) 

on uptake of nutrients by crops (Radish, Palak and Maize) are 

discussed in this paper.  The type of soil was found to have no 

bearing on the uptake of nutrients by the crops,within the 

statistical limitations. However the nutrient uptake was found 

to be a function of type of a crop.  
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INTRODUCTION: 

 The demand for fresh water has been rising in 

response to industrial development, increased reliance on 

irrigated agriculture, massive urbanization and rising living 

standards on one hand and on the other hand availability of 

fresh water to humanity is shrinking. At the same time with 

population expanding at a high rate, the need for increased 

food production and thereby increased water requirement 

for irrigation is apparent.  Further, rapidly increasing 

industrialization has resulted into the generation of huge 

quantity of wastewater, many of which found to contain 

nutrients and also free from toxicants. Safe disposal of these 

wastewaters has become a challenge for industrial managers 

and scientists. 

 Thus caught between finite and increasingly 

polluted water supplies on one hand and rapidly rising 

demand on the other, the need for alternative water 

resources especially for irrigation is gaining attention.Under 

this situation alternative method of augmenting assumes 

importance. One such method is the use of industrial 

effluents for agriculture which assured paramount 

importance in recent years.  Properly planned reuse of 

industrial effluents for irrigation leads to solve the surface 

water pollution problem and not only conserves valuable 

water resources but also takes advantage of nutrients 

contained in it, which might reduce or even overcome the 

requirements of commercial fertilizers.  Many countries 

have included wastewater reuse as an important dimension 

of water resources plan. 

 Many researchers have carriedout studies to 

evaluate the feasibility of reusing wastewaters for irrigation 

(Ashok &Musarrat : 2002, Baruah and Das : 1998, Patel 

et.al :  2003, Singh et.al: 2003, Velu et.al : 1999, Rekha et.al 

: 2003).  These studies emphasized that, there has to be 

sound planning  and careful management to ensure that the 

quality and the quantity of available wastewater is put to the 

best use and potential problem related to the use of such 

wastewaters is prevented. Moreover the problems and 

solutions are site, crop and effluent specific and there are 

still many problems worthy of investigation.  Uptake of 

nutrients by crops which are very much needed for their 

growth and survival is a phenomenon behaviour of the 

crops. Eventhough, the best nutrient content in the crops is 

needed for better health conditions of consumers, their 

content beyond certain limits may be toxic to human beings.  

This paper throws light on results of experimentation carried 

out to evaluate the impact of sugar mill effluent and its 

diluted combination with sewage on uptake of nutrients by 

crops. 

MATERIALS &METHODOLOGY: 

 Pot experiments were conducted under natural 

atmospheric conditions to simulate actual field conditions 

using circular pots made of RCC, each of diameter 600 mm 

and depth 320mm. Effluent collected from nearby sugar 

mill, sewage from nearby drain and water from borewell 

existing in the institution campus were analysed as per 

standard methods (APHA:1991) and were used for 

experimentation.  Three soils of different classes were 

collected from nearby agricultural fields and the soil type 

identification tests were conducted and were classified using 

guidelines given in SP36 Part II.  The soils were analysed 

for various characteristics as per standard methods.  The 

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181

Published by, www.ijert.org

ICESMART-2015 Conference Proceedings

Volume 3, Issue 19

Special Issue - 2015

1



effluent was applied at regular intervals based on wilting 

condition of the crops and until the soil was saturated. The 

seeds of Radish, Palak and Maize were collected form 

recognized agricultural outlets and were used for 

experimentation. To assess the accumulation of nutrients in 

crops on long term application of wastewater for irrigation, 

pot experiments were conducted under specified conditions 

3 times (3 cycles). On harvesting the crops were analysed 

for their nutrient contents. 

The following wastewater combinations were tried – 

 Irrigation with borewell water (control) – T1 

 Irrigation with sugar mill wastewater (SMWW) – T2  

 Irrigation with SMWW + Sewage (1:1) – T3 

RESULTS AND DISCUSSIONS: 

 Table-1 through light on characteristics of 

wastewater combinations used for experimentation. The 

characteristics of soils used for experimentation are 

summarized in Table-2.  Wastewater combinations indicated 

the acidic nature. The soil’s pH being more than that of 

wastewater combinations has been recorded. T3 exhibited 

much higher concentration of TDS compared to T1 and T2.  

The SHWW was found to be rich in organic content (BOD : 

910 mg/l) followed by T3 (BOD : 500 mg/l) whereas 

phosphate and potassium contents were not detected in the 

SMWW. On the other hand wastewaters combinations (T3) 

was found to contain phosphate and potassium 

concentration of 4.65 mg/l and 9.33 mg/l respectively.  Total 

nitrogen content in treatment options T1, T2 and T3 were 

respectively 0.2 mg/l, 27.3 mg/l and 18.83 mg/l. 

 Accumulation of Nitrogen, Potassium and 

Phosphorous in crops on harvesting (cycle-III) under varied 

experimental conditions are shown in figs.1, 2 and 3. 

 The observations recorded revealed that the type of 

soil has got no bearing on the uptake of nutrients by the 

crops within the statistical limitations of the study. Further 

within the statistical limitations of the study, the 

concentration of nutrients in wastewaters adopted for 

experimentation was found to have least influence on uptake 

of nutrients by crops.  However, the nutrient uptake was 

found to be a function of type of a crop. Maximum and 

minimum uptake by Radish and Maize respectively were 

recorded.  Increase in trends of accumulation of nutrients 

from cycle I to III of crops have been noticed. Comparison 

of different nutrients by a particular crop with type of soil 

could not be made because of high variations on their 

concentration both in soils and waster combinations. The 

variation is uptake of Nitrogen, Phosphorous and Potassium 

ranging from 0.10 to 0.26 mg/l, 14.5 to 19.3 mg/l and 26.7 

to 30.8 mg/l respectively by radish grown in all the soils 

with different treatment options tried were recorded. These 

values in maize were respectively 0.04 to 0.11 mg/l, 3.3 to 

5.9 mg/l and 8.2 to 10.5 mg/l. 

CONCLUSIONS: 

 The analysis of results of nutrient uptake by crops 

lead to a conclusion that nutrient uptake by the crops is 

independent of soil type and initial concentration of 

nutrients in wastewaters but uptake is a characteristic 

function of particular crop.  Root crops were found to be 

more susceptible and grained crops are least susceptible for 

nutrient uptake. The studies revealed the increase in trends 

of accumulation of nutrients with repeated cultivation of 

crops. 
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fig. 1 : Accumulation of Nitrogen in crops (Cycle III) 

 

 

 
fig. 2 : Accumulation of Phosphorous in crops (Cycle III) 

 

 
fig. 3 : Accumulation of Potassium in crops (Cycle III) 
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Table-1 : Characteristics of Treatment Combinations 

 

Parameters 

Value 
Sewage : SMWW 

(1:1) (T3) Borewell water 

(T1) 
Sewage  SMWW (T2) 

pH 7.23 6.80 5.58 6.39 

TDS, mg/l 803 2222 709 1461 

BOD, mg/l Nil 112 910 500 

Total Nitrogen, mg/l 0.2 10.35 27.37 18.83 

Phosphate, mg/l 0.08 3.88 ND 4.65 

Potassium, mg/l 1.20 18.62 ND 9.33 

 

 

Table-2 : Geotechnical Properties and Classification of Soils 

 

Sl. No. Parameters 
Soils 

Soil I Soil II Soil III 

1 pH 7.20 7.30 7.20 

2 Total Nitrogen (mg/l) 0.12 0.05 0.08 

3 Phosphate (kg/ha) 39.54 30.22 35.72 

4 Potassium (kg/ha) 188.0 142.0 165.0 

5 Field density     

 In place density (gm/cc) 1.68 1.78 1.87 

 In place dry density (gm/cc) 1.98 1.70 1.71 

6 Specific gravity (G) 2.68 2.64 2.60 

7 Differential free swell (%) 14.00 20.00 5.00 

8 Liquid limit (%) 26.00 30.44 21.25 

9 Plastic limit (%) 20.00 22.82 Non plastic 

10 Plasticity Index (%) 6.62 7.62 Non plastic 

11 Permeability (cm/sec) 1x10-7 0.78x10-3 0.81x10-3 

12 Direct Shear Test    

 C (kg/cm2) 0.40 0.25 0.21 

  (Degree) 40° 30° 30° 

13 Compaction Test (Light)    

 dmax (g/cc) 1.75 1.94 1.83 

 OMC (%) 11 13.20 11.30 

14 Sieve Analysis    

 % of Gravel 46.8 2.20 8.50 

 % of Sand 24.1 68.80 59.00 

 % of Silt and Clay 29.1 29.00 32.5 

 Cu 4.8 2.52 2.4 

 Cc 2.1 0.92 1.25 

15 Hydrometer analysis    

 % Clay - 18.90 5.00 

 % Slit - 10.10 27.50 

 Soil Classification Gravely Soil Clayey Soil Silty Soil 
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