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 The present study was undertaken to evaluate the effect of sewage sludge and saline water irrigation on micronutrients concentration in pearl 
millet- wheat cropping system.

 The trial was conducted during 2017-2019 at Soil Research Farm, CCS Haryana Agricultural University, Haryana in a factorial random 
-1 -1block design with three replications. There were three salinity levels of irrigation water, i.e., canal water (0.35 dS m ), 8 and 10 dS m  EC of saline water; 

-1 -1 -1and five fertilization levels, i.e., control (no fertilizer), sewage sludge(5 t ha ), SS (5 t ha ) + 50% RDF, SS (5 t ha ) + 75% RDF and 100 % RDF. However, 
sewage sludge was applied in Rabi seasons only.

 Based on pooled analysis of two years, micronutrients (Fe, 
Mn and Cu) concentration in grain and stover/straw of pearl millet and 
wheat crops significantly reduced on application of saline water 

-1irrigation (EC 8 and 10 dS m ) whereas, Zn concentration was non iw 

significantly affected with salinity levels. However, highest 
concentration of Fe, Mn and Cu was recorded with canal water 
irrigation. There was a significant increase in micronutrients (Fe, Mn 
and Cu) concentration in both crops with sewage sludge application in 
comparison of RDF and control treatments but in case of zinc treatment 

-1SS (5 t ha ) + 75% RDF and 100% RDF were at par with each other. 
Among treatments, significantly higher concentration of micronutrients 

-1was recorded with SS (5 t ha ) + 75% RDF treatment being at par with 
-1SS (5 t ha ) + 50% RDF. 

 Salinity affects micronutrient availability adversely. 
However, zinc content was not affected significantly. In such case, 
sewage sludge application may prove a feasible option that serves as a 
supplement of nutrients as well as sorting out the problem of dumping 
waste.

 Micronutrients, Pearl millet, Salinity, ewage sludge, 
Wheat

S

Micronutrients accumulation under pearl millet-wheat 
cropping system in response of salinity levels amended 
with sewage sludge

Journal of Environmental Biology
Original Research

Journal Home page : www.jeb.co.in « E-mail : editor@jeb.co.in

Journal of Environmental Biology© Triveni Enterprises, Lucknow (India) 

Paper received : 13.06.2020                                        Revised received : 03.10.2020 Accepted: 30.10.2020

1 1 3 2Ankush , R. Prakash *, R. Singh , Sachin Kumari  and V. Singh
1Department of Soil Science, Chaudhary Charan Singh Haryana Agricultural University, Hisar- , India
2Department of Agronomy, Chaudhary Charan Singh Haryana Agricultural University, Hisar-125 004, India
3Department of Chemistry, Chaudhary Charan Singh Haryana Agricultural University, Hisar- 125 004, India

*Corresponding Author Email : 

1

125 004

ramsansanwal@gmail.com 

How to cite : Ankush, R. Prakash, R. Singh,  and V. Singh: 
. J. Environ. Biol., 41, 1641-1647 (2020). 

Sachin Kumari Micronutrients accumulation under pearl millet-wheat cropping system 
in response of salinity levels amended with sewage sludge

November 2020 Vol. 41 1641-1647

Utilization of sewage sludge with saline irrigation in
Pearl millet-Wheat system  

Sewage sludge application might proven a feasible option that 
serves as a supplement of nutrients under saline conditions as 

well sorting out problem of dumping waste. 

Sewage sludge application significantly enhanced
micronutrient (Fe, Mn, Zn and Cu) concentration in both crops 
Sognificantly higher micronutrient concentration was obtained 

-1 -1with SS (5 t ha ) + 75% RDF being at par with SS (5 t ha ) + 
50% RDF treatment 

-1
Application of saline water irrigation (EC 8 and 10 dS m )
significantly reduced micronutirent (Fe, Mn and Cu) 
concentration in pearl millet and wheat crops except Zn

Irrigation levels: 
Canal water 8 and 10 

-1dSm  saline water 

-1Fertilisation level: control, SS (5 t ha ),
-1 -1SS (5 t ha ) + 50%, RDF, SS (5 t ha ) 

+ 75% RDF and RDF
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Introduction

Pearl millet-wheat cropping system is the most important 
and popular system under irrigated conditions of arid and semi-
arid regions of India as well as in South-Western parts of Haryana 
where pearl millet is grown in Kharif, while wheat in Rabi season. 
Both crops in the system are very nutrient-exhaustive (Coventry 
et al., 2011). There is always need to apply large amount of 
fertilizers on regular basis to have better production (Sheoran et 
al., 2017). 

The ever-increasing urbanization has led to the 
production of organic wastes like sewage sludge. Sewage sludge 
is inevitable byproduct obtained from waste treatment plant. At 
present as a source of waste disposal, the use of sewage sludge 
in the agricultural field is gaining popularity worldwide (Lamastra 
et al., 2018). It is generally having compounds of potential 
environmental value (Mondal et al., 2015). Nowadays, 
deposition, land filling and incineration are the major ways of 
disposing of solid waste (Sanchez et al., 2004), only a part of it is 
used in agriculture. Application of sewage sludge to the soil not 
only solves the problem of disposal but it also helps in improving 
soil properties, crop productivity, maintaining soil health and a 
cleaner environment (Saruhan et al., 2010). The increasing cost 
of mineral fertilizers and manifolds of sewage sludge production 
worldwide have led to examine the option of land application of 
sewage sludge as a source of organic matter and nutrients to the 
soil. Sewage sludge is rich source of organic matter and various 
essential plant macronutrients and micronutrients (Meena et al., 
2016). It has been found that application of sewage sludge 
increases micronutrient concentration in wheat (Shahbazi et al., 
2017); in rice (Kamal et al., 2013) and spinach (Angin et al., 2016).

There is lack of availability of good quality of water for 
irrigation so in such cases farmers are forcefully engaged to use 
poor quality of irrigation water that eventually lead to increase 
salinity problem in soil. Soil salinity is a major crop production 
constraint affecting about 77 M ha worldwide. In Haryana, on an 
average, about 55 percent of the groundwater used for irrigation 
is of poor quality. Soil salinization has led to decrease nutrient 
availability, thus limiting crop production and has negative effect 
on food security (Yadav et al., 2015). Micronutrients availability in 
soil and plants is variable and controlled by their concentrations in 
soil solution, soil pH, salinity levels, salt concentrations and crop 
species etc. The micronutrient availability in saline soil is very 
complex due to these factors and their interactions (Fageria et al., 
2011). However, solubility of micronutrients is low under saline 
soils (Nouck et al., 2016). There is a need to find alternate option 
to overcome salinity effects.

Till date, no much efforts have been made on the use of 
sewage sludge with saline water irrigation in pearl millet-wheat 
cropping system. The present investigation was carried out to 
assess the effect of sewage sludge on micronutrient contents in 
pearl millet and wheat crops using saline water irrigation.

Materials and Methods

Experimental site: The experiment was conducted at Soil 
Research Farm, CCS Haryana Agricultural University, Hisar for 
two years (2017-19). The site belongs to semi-arid, sub-tropics 
region and is situated at 29º 8´N latitude and 75º 70´E longitude at 
an elevation of 215.2 m above mean sea level. The whole 

2experimental site (911.25 m ) was divided into 45 plots with an 
2area of 20.25 m . The soil was sandy loam in texture. The 

experimental field was laid out in factorial randomly block design 
and replicated three times. 

Treatment details: The experiment consisted of irrigation water 
of three levels of three salinity levels of irrigation water, i.e., canal 

-1 -1water (0.35 dS m ), 8 and 10 dS m  EC  of saline water; and five iw

fertilizer treatments, i.e., control (no fertilizer), sewage sludge 
-1 -1 -1(SS-5 t ha ), SS (5 t ha ) + 50% RDF, SS (5 t ha ) + 75% RDF and 

100% RDF.

Agronomic practices: Sewage sludge was applied as basal 
dose in rabi season only. The portions of N, P and K were applied 
through urea, di-ammonium phosphate (DAP) and muriate of 
potash (MOP), respectively. Half of the N and full portion of P and 
K was applied at the time of sowing of crop and remaining N was 

stapplied after 1  irrigation and recommended dose of zinc through 
zinc sulphate was applied at sowing time in wheat season only 
during both years. Varieties HHB 226 and WH 1105 of pearl millet 
and wheat were taken for the experimentation, respectively. 
Sowing of crops was done with the help of manual handled 
plough. Irrigation was applied in both crops according to their 
package practice adopted in Haryana and desired level of EC was 
prepared by repeatedly blending of bore well saline water with 

-1canal water till to get 8 and 10 dS m  EC salinity level. 

Soil, sewage sludge and plant analysis: The soil pH and (1:2) 

EC  were determined with pH and conductivity meter (Richards, (1:2)

1954). Sewage sludge was collected from municipal solid waste 
treatment plant situated at CCS HAU campus, Hisar, Haryana 
(India). The sewage sludge sample was ground and passed 
through a 2 mm sieve. For plant analysis, dried plant samples of 
pearl millet and wheat crops were chopped down with the help of 
chopper machine. Thereafter, digestion (with di-acid mixture) is 
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Table 1 : Chemical composition of soil and sewage sludge (domestic)

Parameter Soil Sewage sludge

pH 8.25 7.84(1:5)
-1EC  (dS m ) 0.37 1.45(1:5)

Organic carbon (%) 0.31 25.40
-1Micronutrients (mg kg ) (DTPA-extractable) (Total)

Fe 2.31 256.00
Mn 4.40 103.00
Zn 1.37 49.02
Cu 0.83 11.05
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Table 2 : Chemical composition of irrigation water

-1 -1Parameter Canal Saline water(EC  8 dS m ) Saline water(EC  10 dS m )iw iw

pH 7.10 7.66 7.83
-1EC (dS m ) 0.35 8.17 10.09

Soluble ions
+Na 0.71 53.80 53.80
2+Ca 0.98 7.50 8.45
2+Mg 1.65 18.50 24.04

-Cl 1.35 59.6 72.80
SAR 0.62 14.90 17.15

Ankush et al.: Utilization of sewage sludge with saline irrigation in pearl millet-wheat system 

the primary step in the elemental analysis. The micronutrients 
(Fe, Mn, Mn and Cu) concentration in soil, sewage sludge, and 
plant were determined with the help of atomic absorption 
spectroscopy (Lindsay and Norvell, 1978).

Irrigation water analysis: Analysis of irrigation water was done 
following standard methods (Richard, 1954). Sodium content in 
water was determined by using flame photometer. Calcium and 

2+magnesium (Mg ) in water were determined by versenate 
titration using Eriochrome black-T indicator in the presence of 

-buffer. Chloride (Cl ) was determined by titrating it with silver 
nitrate (AgNO ) solution using potassium dichromate as an 3

indicator. Sodium adsorption ratio (SAR) measures of the 
suitability of water for use in agricultural for irrigation purpose, 

+which is calculated by the concentrations of soluble cations (Na , 
2+ 2+Ca  and Mg ). SAR was calculated by the formula given by 

(Todd, 1980)  

Statistical analysis: Data were statistically analyzed by adopting 
the standard statistical methods as explained by Fischer (1950). 
The level of significance referred to in the results is P= 0.05.

Results and Discussion

The data pertaining to micronutrient concentrations in 
grain (Table 3) and stover (Table 4) of pearl millet, revealed that 
application of sewage sludge and saline water irrigation 
significantly influenced micronutrient concentration in pearl millet 
except zinc that remained unaffected. Based on pooled analysis, 
the concentration of Fe, Mn, Zn and Cu in pearl millet grain ranged 
from 65.53 to 145.04; 57.02 to 100.74; 42.40 to 68.23 and 3.87 to 

-18.84 mg kg , respectively whereas in pearl millet stover ranged 
from 138.88 to 234.42; 82.02 to 122.17; 53.58 to 81.02 and 6.73 

-1to 10.94 mg kg , respectively. Application of saline water 
significantly reduced micronutrient contents in pearl millet grain 
and stover, except for Zn. A significant higher concentration of Fe, 

-1Mn and Cu in pearl millet grain (124.79, 89.09 and 7.33 mg kg ) as 
-1well as in stover (207.59, 121.98 and 10.28 mg kg ) was recorded 

-1with canal water irrigation (0.35 dS m ) and lowest with EC  10 dS iw
-1 -1m  of saline water irrigation. Application of 10 dS m EC of saline 

irrigation caused significant reduction in Fe, Mn and Cu 
concentration, i.e., 17.0, 17.03 and 15.1 per cent in pearl millet 
grain and 10.2, 18.9 and 20.6 per cent in pearl millet stover. 
Among treatments, it was noticed that sewage sludge application 
significantly increased Fe, Mn, Zn and Cu concentration in pearl 
millet grain and stover in comparison to RDF and control 
treatments. A significantly higher concentration of Fe, Mn, Zn and 
Cu concentration in pearl millet grain (145.04, 100.74, 68.23 and 

-18.84 mg kg ) as well as in stover (234.42, 122.17, 81.02 and 
-110.94) was obtained with SS (5 t ha ) + 75% RDF being at par with 

-1SS (5 t ha ) + 50% RDF treatment. The effect of sludge on zinc 
concentration was at par with RDF of application of zinc sulphate 
at the time of crop sowing.

Micronutrient (Fe, Mn, Zn and Cu) concentration in grain 
(Table 5) and straw (Table 6) of wheat crop significantly 

-1decreased with the application of 8 and 10 dS m  EC of saline 
water irrigation. Whereas, zinc content in wheat crop remained 
affected non significantly. On pooled basis, it was observed that 
the maximum concentration of Fe, Mn and Cu in grain, i.e., 

-1143.10, 94.81 and 8.13 mg kg ) as well as in wheat straw (229.73, 
-1134.19 and 10.44 mg kg ) was obtained in plots irrigated with 

-1 -1canal water (0.35 dS m ). Irrigation with 10 dS m  EC saline water 
resulted in 12.3, 16.5 and 13.3 per cent reduction in wheat grain 
and 11.0, 17.7 and 16.4 per cent reduction in wheat straw, 
respectively. It is clearly seen that micronutrient concentrations in 
wheat grain and straw ranged from 59.07 to 182.79, 51.23 to 

-1114.74, 36.98 to 77.86 and 3.41 to 10.40 mg kg ; 122.42 to 
-1285.32, 75.09 to 157.95, 43.60 to 93.03 and 5.66 to 12.37 mg kg , 

respectively. Among treatments, sewage sludge application 
resulted in increased micronutrient concentration of wheat grain 
and straw. However, the maximum concentration in wheat grain 

-1as well as wheat straw was recorded with SS (5 t ha ) + 75% RDF 
-1(182.70, 114.74 and 10.40 mg kg ; 280.35, 157.95 and 12.37 mg 

-1 -1kg ) being at par with SS (5 t ha ) + 50% RDF treatment. In case of 
-1zinc, it was observed that treatments sewage sludge (5 t ha ), SS 

-1 -1(5 t ha ) + 50% RDF, SS (5 t ha ) + 75% RDF and 100 % RDF 
were at par with each other for wheat grain and straw.

SAR = 

+Na
2+  2+Ca  + Mg

2
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-1Table 3 : Effect of sewage sludge application on micronutrients concentration (mg kg ) in pearl millet grain under saline water irrigation

Treatments Fe Mn Zn Cu

2017-18 2018-19 Pooled 2017-18 2018-19 Pooled 2017-18 2018-19 Pooled 2017-18 2018-19 Pooled

Salinity levels
Canal 125.36 124.22 124.79 90.59 87.60 89.09 57.97 56.21 57.09 7.53 7.13 7.33

-1(0.35 dS m ) 
-18 dS m 110.27 108.25 109.26 78.95 77.91 78.43 62.19 60.01 61.10 6.73 6.65 6.69 

-110 dS m 106.42 100.71 103.57 74.36 73.46 73.91 64.47 61.65 63.06 6.18 6.25 6.22 
S.E. 3.92 3.35 3.60 2.51 2.28 2.34 1.90 1.96 1.89 0.29 0.25 0.25
C.D. (p= 0.05) 11.36 9.70 10.42 7.28 6.59 6.77 NS NS NS 0.83 0.73 0.74
Fertilization levels
Control 73.34 57.71 65.53 64.01 50.04  57.02  48.95  35.86 42.40 4.67 3.07 3.87 

-1SS (5 t ha ) 128.51 133.90 131.21 82.56 88.02  85.29  62.17  62.62  62.40 7.28 7.80 7.54 
-1SS (5 t ha )+ 136.00 141.22 138.61 91.00 96.46  93.73  65.30  65.25  65.28 7.77 8.48 8.13

50% RDF 
-1SS (5 t ha )+ 143.56 146.52 145.04 97.00 104.48  100.74  67.23  69.23  68.23 8.42 9.26 8.84 

75 % RDF
100% RDF 88.68 75.96  82.32 71.92 59.27  65.60 64.07 63.49 63.78 5.92 4.78 5.35 
S.E. 5.06 4.32 4.64 3.24 2.94 3.02 2.45 2.56 2.44 0.37 0.32 0.33
C.D. (p= 0.05) 14.67 12.53 13.45 9.39 8.51 8.74 7.11 7.42 7.06 1.07 0.94 0.95

-1Table 4 : Effect of sewage sludge application on micronutrients concentration (mg kg ) in pearl millet stover under saline water irrigation

Treatments Fe Mn Zn Cu

2017-18 2018-19 Pooled 2017-18 2018-19 Pooled 2017-18 2018-19 Pooled 2017-18 2018-19 Pooled

Salinity levels
Canal 211.80 203.38 207.59 125.79  118.16 121.98 69.22 67.28 68.25 10.55 10.01 10.28 

-1(0.35 dS m )
-18 dS m 194.96 188.86 191.91 106.34  102.81 104.58 72.95 71.61 72.28 8.94 8.46 8.70 

-110 dS m 187.19 185.49 186.34 101.15  96.56 98.85 74.85 74.49 74.67 8.27 8.06 8.16 
S.E. 5.64 5.36 5.33 3.98 3.47 3.56 2.19 2.03 2.06 0.38 0.31 0.33
C.D. (0.05) 16.35 15.53 15.43 11.52 10.05 10.32 NS NS NS 1.10 0.89 0.94
Fertilization levels
Control 154.69 123.07 138.88 91.36  72.68 82.02  59.05 48.11 53.58 7.82 5.64 6.73 

-1SS (5 t ha ) 209.54 221.85 215.69 113.86  117.74 115.80  71.28 73.36 72.32 9.64 10.12 9.88 
-1SS (5 t ha )+ 219.04 230.46 224.75 122.67  125.56 124.11  76.87 78.31 77.59 10.14 10.83 10.48 

50% RDF
-1SS (5 t ha )+ 229.10 239.86 234.48  129.00  135.33 132.17  80.27 81.78 81.02 10.58 11.29 10.94 

75 % RDF
100% RDF 177.55 147.65 162.60  98.57 77.92 88.24  74.23 74.07 74.15 8.09 6.32 7.20 
S.E. 7.29 6.92 6.88 5.14 4.48 4.60 2.83 2.62 2.66 0.49 0.40 0.42
C.D. (0.05) 21.10 20.05 19.92 14.88 12.98 13.33 8.19 7.58 7.72 1.42 1.15 1.22

Ankush et al.: Utilization of sewage sludge with saline irrigation in pearl millet-wheat system 

The concentration of Fe, Mn and Cu in grains and 
stover/straw of pearl millet (Table 3 and 4) and wheat (Tables 5 
and 6) was significantly reduced on irrigation with saline water 
and lowest concentration was recorded with application of 10 dS 

-1 -1m  EC  being at par with 8 dS m  EC  of saline water irrigation. iw iw

The results are in corroboration with the findings of Shaaban and 
Abou El-Nour (2013) and Chakraborty et al. (2015). The decrease 
in micronutrient concentration may be attributed to reduced 
availability of water in roots and in other plant parts (Pandey, 
2020) and also, lower solubility of micronutrients under saline 

environment (Nouck et al., 2016). Whereas, an increased 
micronutrients concentration in plants was reported by Moreno et 
al. (2000); Hirpara et al. (2005); Talei et al. (2012). In the present 
study, zinc content in pearl millet and wheat remained unaffected 
on irrigation with saline water. Similar results have also been 
reported by Hu et al. (2000); Hu and Schmidhalter, (2001). Yadav 
et al. (2015) reported that Zn concentration in wheat straw 
remains unaffected on irrigation with saline water as compared to 

-1control (0.4 dS m ). Though it is very difficult to explain the 
mechanism of salinity influence on micronutrient concentration 
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-1Table 5 : Effect of sewage sludge application on micronutrients concentration (mg kg ) in wheat grain under saline water irrigation

Treatments Fe Mn Zn Cu

2017-18 2018-19 Pooled 2017-18 2018-19 Pooled 2017-18 2018-19 Pooled 2017-18 2018-19 Pooled

Salinity levels
Canal 143.46 142.74 143.10  93.51  96.11 94.81 64.24  62.92 63.58 8.25 8.02 8.13 

-1(0.35 dS m )
-18 dS m 129.28 129.80 129.54 83.49 85.24 84.37 68.12 66.75 67.43 7.49 7.23 7.36 

-110 dS m 124.99 125.92 125.46 78.49 79.90 79.20 70.62 68.78 69.70 7.58 6.51 7.05 
S.E. 4.12 3.73 3.90 2.41 2.50 2.45 3.34 2.00 1.95 0.31 0.29 0.29
C.D. (p= 0.05) 11.94 10.81 11.29 6.97 7.24 7.09 NS NS NS NS 0.84 0.84
Fertilization levels
Control 66.07 52.07 59.07 57.42  45.04 51.23  43.58  30.38 36.98 3.95 2.88 3.41 

-1SS (5 t ha ) 163.90 172.50 168.20 92.36  105.28 98.82  70.60  71.87 71.24 9.01 9.35 9.18 
-1SS (5 t ha )+ 171.16 180.60 175.88 102.07  113.16 107.62  74.23 75.56 74.90 9.78 9.85 9.82 

50% RDF
-1SS (5 t ha )+ 178.47 186.93 182.70 108.06  121.41 114.74  76.38 79.34  77.86 10.25 10.54 10.40 

75 % RDF
100% RDF 83.28 72.00 77.64 65.92 50.53 58.22 73.50 73.61 73.56 5.87 3.65 4.76 
S.E. 5.32 4.82 5.03 3.11 3.23 3.16 2.71 2.58 2.52 0.40 0.38 0.38
C.D. (p= 0.05) 15.42 13.96 14.57 9.00 9.35 9.15 7.23 7.48 7.30 1.16 1.09 1.09

Ankush et al.: Utilization of sewage sludge with saline irrigation in pearl millet-wheat system 

that may be due to relatively small difference between control and 
salinity treated plants and non-linear relationship exists between 
micronutrients and concentrations of salts in plants.

The maximum build up of micronutrient concentration in 
wheat straw and grain was obtained with the application of SS (5 t 

-1 -1ha ) + 75% RDF being statistically at par with SS (5 t ha ) + 50% 
RDF and similar effect was noticed for its residual effects in pearl 
millet crop. This may be due to chemical composition of sewage 

sludge used for the experiment and ascribed to release of 
micronutrients from sewage sludge as chelated complex (Latare 
et al., 2014). The results are in accordance with the findings of 
Singh (2013) and Jatav et al. (2018). All sewage sludge amended 
plots obtained significantly higher micronutrient concentration in 
crops over RDF and control where no supplements were applied. 
This could be ascribed to increased availability of micronutrients 
in soil on adding sewage sludge (Swain et al., 2020). However, 
higher concentration of micronutrients in both the crops was 

-1Table 6 : Effect of sewage sludge application on micronutrients concentration (mg kg ) in wheat straw under saline water irrigation

Treatments Fe Mn Zn Cu

2017-18 2018-19 Pooled 2017-18 2018-19 Pooled 2017-18 2018-19 Pooled 2017-18 2018-19 Pooled

Salinity levels
Canal 233.89 225.57 229.73 134.56 133.81 134.19 76.41 74.79 75.60 10.54 10.34 10.44 

-1(0.35 dS m )
-18 dS m 215.24 206.40 210.82 118.63 116.92 117.77 80.16 80.00 80.08 9.73 9.05 9.39 

-110 dS m 207.03 200.46 203.75 111.10 109.74 110.42 82.52 81.86 82.19 9.15 8.32 8.73 
S.E. 6.19 5.98 6.06 3.39 3.66 3.45 2.26 2.55 2.38 0.30 0.34 0.31
C.D. (p= 0.05) 17.93 17.31 17.54 9.83 10.61 9.99 NS NS NS 0.86 0.99 0.89
Fertilization levels
Control 136.74 108.11 122.42 84.04 66.13 75.09 50.29  36.91 43.60 7.42 3.91 5.66 

-1SS (5 t ha ) 251.73 262.47 257.10 133.24 146.61 139.93 83.51  86.20 84.86 10.45 11.98 11.22 
-1SS (5 t ha )+ 260.77 274.27 267.52 144.10 154.87 149.49 87.55  91.01 89.28 11.61 12.52 12.06 

50% RDF
-1SS (5 t ha )+ 275.39 285.32 280.35 152.44 163.47 157.95 91.36  94.70 93.03 11.54 13.19 12.37 

75 % RDF
100% RDF 168.96 123.89 146.42 93.32 69.70 81.51 85.77  85.58 85.68 8.01 4.57  6.29 
S.E. 7.99 7.72 7.82 4.38 4.73 4.45 2.92 3.29 3.07 0.38 0.44 0.40
C.D. (p= 0.05) 23.14 22.35 22.65 12.69 13.70 12.90 8.45 9.52 8.89 1.11 1.28 1.15



O
n
l
i
n
e
 
C
o
p
y

¨ Journal of  Environmental Biology, November 2020¨

1646 Ankush et al.: Utilization of sewage sludge with saline irrigation in pearl millet-wheat system 

noted in RDF treated plots as compared to control, however, the 
treatments were statistically similar. Which may be due to 
vigorous growth that would have uptake higher nutrient from the 
soil. Micronutrient concentration in stover/straw and grain of pearl 
millet and wheat during 2018-19 was higher than preceding year 
due to application of sewage sludge in rabi season in each 
cropping system. Residual effect of sewage sludge in pearl millet 
crop during both years might have added micronutrient in soil, 
thereby increasing uptake of micronutrients by pearl millet crops.

It can be concluded from present study that salinity 
affected micronutrient bioavailability adversely and significantly 
higher concentration of Fe, Mn and Cu was recorded with canal 
water irrigation. However, zinc content in pearl millet and wheat 
crop remained iunaffected. Sewage sludge application resulted in 
increased micronutrient (Fe, Mn, Zn and Cu) content in both crops 

-1and highest was recorded with SS (5 t ha ) + 75% RDF which was 
-1at par with SS (5 t ha ) + 50% RDF treatment. Thus, application of 

sewage sludge as a source of fertilizer may prove to be a good 
alternate, i.e., serving as a supplement of micronutrients along 
with sorting out the problems of dumping waste.
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