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Abstract 

A field experiment was conducted at college of agriculture Shivamogga for effective utilization of 

sewage water and sludge generated from sewage treatment plant of college Campus. The experiment was 

conducted in a factorial RCBD consisting of two factors viz., irrigation source and manurial source each 

factor having three levels replicated thrice. Irrigation level consists of normal water (I1), treated sewage 

water (I2) and untreated sewage water (I3). Whereas manurial source consists of FYM 25 t ha-1 (M1), 

Sewage sludge @ 25 t ha-1 (M2) and FYM @12.5 t ha-1+Sewage sludge @ 12.5 t ha-1 (M3) resulting in 

nine treatment combination. The growth parameters of chilli plants viz., plant height, number of 

branches, dry matter, leaf area index, leaf area duration, crop growth rate and relative growth rate was 

enhanced by irrigation with sewage water irrigation and sludge application. Irrigation with untreated 

sewage water resulted significantly higher green chilli yield (15.36 t ha-1) as compared to irrigation with 

normal water (11.11 t ha-1) similarly application of sewage sludge @ 25 t ha-1 recorded maximum green 

chilli yield (14.98 t ha-1). Ascorbic acid content green chilli fruits was found significantly higher in 

irrigation with untreated sewage water (114.88 mg 100 gm-1) and application of sewage sludge @ 25 t ha-

1 (126.81mg 100gm-1). 

 

Keywords: untreated sewage water, sewage sludge, green chilli yield, ascorbic acid 

 

Introduction 

The global population is increasing and concentrating in urban centers which leads to 

overcrowding of population in the urban area in the coming decades resulting in huge sewage 

waste generation due to domestic use and industrial operations (Kaur et al., 2012) [20]. 

According to central pollution control board (CPCB), New Delhi, about 38354 million liter per 

day (MLD) wastewater generated from cities and towns is the main cause of freshwater 

pollution in India. A nearly less than half of this quantity only about 11786 MLD is treated by 

the sewage treatment plants and rest of the sewage is discharged without treatment. At the 

same time there is scarcity for irrigation water for agriculture due to decline in ground water 

table and also because of erratic distribution of rainfall. Hence there is a need for utilization of 

sewage water for crop production to meet out the deficit supply and also safe recycling of 

sewage water (Akponikpe et al., 2011) [22]. Similarly, the sewage sludge generated during the 

treatment of sewage effluent is dried in the sludge beds and can be used for manuring the 

agricultural crops. Sewage water and sludge contains major and micronutrients apart from 

these they also contains harmful chemical substances such as heavy metals and other inert 

materials limited their usage as land application for crop production. Waste minimization and 

recycling or reuse policies have been introduced so as to reduce the amount of waste generated 

and alternative waste management strategies are being exploited, to reduce the environmental 

footprints of waste management and also reverting back the nutrients present in them to the 

agricultural lands for enhancing the productivity of crops with careful monitoring and 

management (Poornesh et al., 2004; Mantovi et al., 2005) [23, 26]. Green chillies supplied to 

markets for fresh consumption are grown near the peri urban areas so there is a greater scope 

for utilization of sewage water and sludge as a source of irrigation water and manure. Chilli 

crop gives good response to application of sewage water and sludge among the vegetables 
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(Iqbal et al., 2016) [25]. Unscientific usage of sewage water 

and sludge in chilli crop will have adverse effect on soil 

properties besides causing severe health hazards to consumer. 

Hence, systematic study on usage of sewage water and sludge 

is very much needed. 

 

Materials and methods  

The field experiment was conducted during summer 2018 at 

College of agriculture Shivamogga near the sewage treatment 

plant of campus to investigate the effect of sewage water and 

sludge on growth and yield of green chilli and soil properties. 

The experimental site was situated in Southern Transitional 

Zone of Karnataka at 14°0'N to 14º1' N latitude and 75°40' E 

to 75 º 42’ E longitudes and the soil texture was sandy loam 

in nature. Soil of the experimental site was slightly acidic 

(6.01) in nature with low available N -210 kg ha-1 (Subbbaiah 

and Asija, 1956) [27], available P -20.12 kg ha-1 (Jackson, 

1973) [8] and available K -270 kg ha-1(Jackson, 1973) [8]. The 

experiment was carried out in completely randomized block 

design with factorial concept consisting of two factors, 

irrigation source and manurial source replicated thrice. Each 

factors tried at three level resulted in nine treatment 

combinations, irrigation source consists untreated sewage 

water (I1), treated sewage water (I2) and normal water 

(I3).Untreated sewage water and treated sewage water used 

for experiment were collected from sewage treatment plant of 

College of Agriculture Shivamogga and normal water (best 

available water in the campus for irrigation) was collected 

from surface tank which was located near the experimental 

site. The manure source consists of three levels FYM @ 25 t 

ha-1(M1), Sewage sludge @ 25 t ha-1 (M2) and FYM @12.5 t 

ha-1 + Sewage sludge @ 12.5 t ha-1(M3). The sewage water in 

the sewage treatment plant treated through sequence batch 

reactor process. 

 

Treatment combinations  

T1 (I1M1) - Irrigation with normal water + FYM @ 25 t ha-1 

T2 (I1M2) - Irrigation with normal water + Sewage sludge @ 

25 t ha-1 

T3 (I1M3) - Irrigation with normal water + FYM @ 12.5 t ha-1 

+ Sewage sludge @ 12.5 t ha-1 

T4 (I2M1) - Irrigation with treated Sewage water + FYM @ 25 

t ha-1 

T5 (I2M2) - Irrigation with treated sewage water + Sewage 

sludge @ 25 t ha-1 

T6 (I2M3) - Irrigation with treated sewage water + FYM @ 

12.5t ha-1 FYM + Sewage sludge @ 12.5 t ha-1 

T7 (I3M1) - Irrigation with untreated sewage water + FYM @ 

25 t ha-1 

T8 (I3M2) - Irrigation with untreated sewage water + Sewage 

sludge @ 25 t ha-1 

T9 (I3M3) - Irrigation with untreated sewage water + FYM @  

12.5 t ha-1 FYM + Sewage sludge @ 12.5 t ha-1. 

 

The irrigation water and manure source analyzed for their 

Physico chemical characteristics, heavy metal content in the 

sewage water and sludge was analyzed by inductively coupled 

plasma emission spectroscopy (Tandon 1993). Microbial 

count in sewage water and sludge obtained by serial plate 

dilution technique. Growth parameters such as Plant height 

was measured from base of the plant to the tip of the main 

shoot. Total number of branches per plant were counted in 

tagged plants. Dry weight of plants (drying at 65°C at a 

constant weight) at different crop growth stages and total dry 

matter was expressed in gram. Leaf area index (LAI) was 

worked out by using the formula as suggested by (Sestak et 

al., 1971) [16]. Leaf Area Duration (LAD) for various growth 

periods was worked out by adopting the formula of (Power et 

al., 1967) [12] and expressed in days. Relative growth rate 

(RGR) was calculated by using the following formula given 

by Fisher (1921) [4]. Crop Growth Rate (CGR) is the rate of 

total dry matter (TDM) produced per unit time per unit area 

and expressed in g m-2 day-1. It was worked out by using the 

formula given by Watson (1952) [28]. Yield parameter such as 

fruit index is a product of length and diameter of ten 

randomly selected fruits and average was worked out. Fruit 

quality parameter ascorbic acid content was measured by 2-6, 

dichlorophenol indophenol sodium salt method (Sadasivam 

and Manikam, 1992) [15]. All the growth and yield parametres 

is subjected to stastiscal analysis (Fisher, 1921) [4].  

 

Results and discussion 

Physico chemical characteristics of sewage water and 

sludge: Sewage water and sludge obtained from sewage 

treatment plant of college agriculture Shivamogga was of 

good quality (Table 1) rich in major and micro plant nutrients 

and all the heavy metals like cobalt, arsenical, lead and nickel 

and microbial count present in sewage water and sludge was 

well within the regulatory limits that can be safely utilized for 

agriculture use without any hazardous effect on soil and the 

crop. The untreated sewage water contains relatively higher 

amount nutrients as compared to sewage water (Table 1). The 

decrease in nutrient content in sewage water after treatment 

may be attributed to biological nutrient removal process viz., 

nitrification, denitrification and enhanced biological 

phosphorus removal (EBPR) when sewage water was treated 

through sequence batch reactor process (Aparna and Sudipta, 

2015) [2]. However the treated sewage water exhibited good 

quality as compared to untreated sewage water with respect to 

chemical and biological properties viz., pH, EC, BOD, COD, 

TSS, heavy metals and microbial population (Table 1) and it 

is also evident that sewage sludge is a good source of plant 

nutrients as compared to FYM since sewage sludge contains 

relatively higher amounts of essential nutrients than the FYM.  

 
Table 1: Characterization of irrigation source and manure. 

 

Properties Unit NW UTSW TSW Unit SS FYM 

pH 
 

7.22 7.86 7.45 
 

6.8 7.1 

EC (dS m-1) dS m-1 0.52 1.33 0.91 dS m-1 0.9 0.32 

TDS (mg/l) 100.01 760.40 447.71 - - - 

BOD (mg/l) 18.35 45.80 30.21 - - - 

COD (mg/l) 23.45 66.23 42.23 - - - 

Nitrogen ppm 6.26 13.30 9.3 % 2.5 0.45 

Phosphorus ppm 10.02 16.60 23.0 % 1.2 0.057 

Potassium ppm 9.66 19.50 19.2 % 1.9 0.38 

Calcium meq ltr -1 3.46 3.80 3.21 % 3.9 1.8 

Magnesium meq ltr -1 2.98 3.60 3.53 % 0.6 0.4 
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Heavy metals concentration 

Cobalt mg ltr-1 ND 0.004 0.001 mg kg-1 0.14 ND 

Lead mg ltr-1 ND ND ND mg kg-1 0.67 ND 

Arsenic mg ltr-1 ND 0.004 0.002 mg kg-1 0.32 ND 

Nickel mg ltr-1 ND 0.004 0.004 mg kg-1 2.64 ND 

Chromium mg ltr-1 ND ND ND mg kg-1 5.56 ND 

Microbial population 

Sources unit Actinomycetes 102 Fungi 103 Bacteria 105 E. coli105 Salmonella 102 

I1- Normal water cfu /ml of water 4 8 12 0 0 

I2- Treated sewage water cfu /ml of water 10 15 17 0 0 

I3- Untreated sewage water cfu /ml of water 12 37 29 5 0 

FYM cfu gm-1of manure 6 19 22 0 0 

Sewage sludge cfu gm-1of manure 15 39 32 7 0 

 
Growth parameters: Findings of the present study clearly 
evidenced the differential response with respect to effect 
different sources of irrigation water and manure source on 
growth parameters of chilli. Irrigation with untreated sewage 
water treatments recorded significantly higher plant height 
(38.44, 53.06 and 60.59 cm), more number of branches per 
plant (11.23, 19.86, and 23.46) at 60, 90 and 120 DAT 
respectively as compared to irrigation with normal water 
(Table 2) Similarly application of sewage sludge @ 25 t ha-1 
recorded higher plant height at 60 (40.31 cm) 90 (53.93 cm) 
and 120 DAT (63.96 cm) as compared to application of 25 t 
ha-1 FYM (Table 2).Total number of branches plant-1 

increased to the extent of 71.68, 40 and 45.09 per cent at 60, 
90 and 120 DAT in the manure level M2 sewage sludge @ 25 
t ha-1 was compared to M1 level (Table 2). This may be 
attributed to higher nitrogen content present in untreated 
sewage water which promoted excessive vegetative growth by 
inducing cell enlargement and cell division. The findings are 
in accordance with the results obtained by Khankhane and 
Yadav et al. (2003) [30]. Irrigation with untreated sewage water 
resulted in higher leaf area index of 60(0.181) 90(0.353) and 
120 DAT (0.173) as compared to normal water irrigation 
(Table 3). Green chilli crop irrigated with untreated sewage 
water produced maximum LAD (3.27, 8.02and 7.90 days at 
30-60, 60-90 and 90-120 days respectively) which was 
significantly superior to irrigation with normal water (2.82, 
6.23 and 5.85 days at 30-60, 60-90 and 90-120 days 
respectively). Significantly highest LAD was produced in 
manure level M2 (3.66, 8.74 and 8.05 days at 30-60, 60-90 
and 90-120 days respectively) which was significantly 
superior to other manure levels M1 and M3 (Table 3). The 
abundant supply of nitrogen may have increased protoplasmic 
constituents and accelerated the process of cell division and 
elongation which in turn resulted in luxuriant vegetative 

growth thereby exposing more leaf area to the sunlight. Singh 
and Agrawal (2010) [17] also reported that leaf area increased 
significantly when grown under various sewage sludge 
amendment. 
Significant difference in the total dry matter production was 
observed in the different sources of irrigation water and 
manure (Table 3). The higher rate of dry matter production 
was observed in Irrigation with untreated sewage water 
(66.09, 111.03 and 91.64 g / plant) at 60, 90 and 120 DAT 
over normal water irrigation similarly in case of sewage 
sludge @ 25 t ha-1.  
The higher values of dry matter accumulation may be 
attributed to higher uptake of nutrients and better canopy 
coverage, which resulted in the better photosynthesis and 
translocation of these photosynthates in to different plant parts 
(leaf, stem and fruit) which reflected in higher total dry matter 
accumulation in chilli plant. The results are in confirmation 
with findings of Neginahal et al. (2009) [11]. Irrigation with 
untreated sewage water recorded higher crop growth rate 5.33 
g-1m-2 day-1 which was closely followed by treated sewage 
water irrigation (4.19 g-1 m -2day-1) as compared to normal 
water irrigation during 30-60 DAT (Table 3) this might be 
attributed to continuous supply of nutrients from waste water 
Prabu et al. (2003) [13]. Hiremath et al. (2006) [7] reported that 
sufficient uptake of nitrogen with their availability 
progressively increases the growth of plants. The RGR was 
more during earlier days and gradually decreases thereafter. 
There was no significant change in RGR due to different 
sources of irrigation water (Table 3). Because of all the above 
growth parameters the crop growth rate increased 
significantly in the treatment received sewage sludge @ 25 t 
ha-1. There no significant interaction between different 
sources of irrigation water and manure which affects growth 
parameter.  

 
Table 2: Growth Parameters of green chilli as influenced by different sources of irrigation water and manure. 

 

Treatments 

Plant height (cm) Total branches Total dry matter (g/plant) 

30 

DAT 

60 

DAT 

90 

DAT 

120 

DAT 

30 

DAT 

60 

DAT 

90 

DAT 

120 

DAT 

30 

DAT 

60 

DAT 

90 

DAT 

120 

DAT 

Sources of Irrigation water (I) 

I1 - Normal water 19.9 33.36 44.05 53.57 3.93 7.47 16.21 16.80 11.28 48.06 86.71 78.29 

I2 -Treated sewage water 22.1 35.94 50.94 58.60 4.05 9.85 18.10 21.51 11.88 54.08 100.52 88.12 

I3- Untreated sewage water 22.3 38.44 53.06 60.59 4.12 11.23 19.86 23.46 12.47 66.09 111.03 91.64 

S Em ± 1.37 1.16 1.94 1.68 0.11 0.51 0.66 0.73 0.36 2.49 3.48 1.93 

CD (P= 0.05) NS 3.48 5.81 4.95 NS 1.52 1.98 2.19 NS 7.44 10.41 5.76 

Sources of Manure (M) 

M1- FYM @ 25 t ha-1 20.7 31.80 45.29 52.89 3.92 7.24 15.45 17.01 11.17 47.60 81.57 80.05 

M2- Sewage sludge @ 25 t ha-1 22.2 40.31 53.93 63.96 4.22 12.43 21.63 24.68 11.88 67.41 118.57 93.32 

M3- FYM @ 12.5 t ha-1 + sewage sludge @ 12.5 t 

ha-1 
21.5 35.62 48.84 55.92 3.96 8.88 17.08 20.07 12.47 53.21 98.50 84.67 

S Em ± 1.37 1.16 1.94 1.68 0.11 0.51 0.66 0.73 0.36 2.49 3.48 1.93 

CD (P= 0.05) NS 3.48 5.81 4.95 NS 1.52 1.98 2.19 NS 7.44 10.41 5.76 

Interaction (I×M) 

S Em ± 2.37 2.01 3.37 2.87 0.20 0.84 1.15 1.27 0.63 2.49 6.03 3.34 

CD (P= 0.05) NS NS NS NS NS NS NS NS NS NS NS NS 
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Table 3: Leaf area index, Crop growth rate and Relative growth rate of chilli as influenced by different sources of irrigation water and manure. 
 

 LAI CGR RGR 

Treatments 
30 

DAT 

60 

DAT 

90 

DAT 

120 

DAT 

30-60 

DAT 

60-90 

DAT 

90- 120 

DAT 

30-60 

DAT 

60-90 

DAT 

90 - 120 

DAT 

Sources of Irrigation water (I) 

I1 - Normal water 0.033 0.155 0.261 0.128 3.65 3.84 0.23 0.0208 0.0084 0.0012 

I2 -Treated sewage water 0.035 0.166 0.323 0.151 4.19 4.62 0.32 0.0219 0.0088 0.0015 

I3-Untreated sewage water 0.037 0.181 0.353 0.173 5.33 4.47 0.10 0.0229 0.0076 0.0005 

S Em ± 0.001 0.005 0.012 0.013 0.25 0.5 0.13 0.0009 0.0001 0.0005 

CD (P= 0.05) NS 0.017 0.036 NS 0.77 NS NS NS NS NS 

Sources of Manure (M) 

M1- FYM @ 25 t ha-1 0.035 0.128 0.246 0.150 3.62 3.37 0.45 0.0208 0.0078 0.0021 

M2- Sewage sludge @ 25 t ha-1 0.036 0.207 0.374 0.162 5.46 5.05 -0.03 0.0233 0.0082 0.0008 

M3- FYM @ 12.5 t ha-1 + sewage sludge @ 

12.5 t ha-1 
0.034 0.166 0.317 0.141 4.16 4.50 0.25 0.2152 0.0088 0.0017 

S Em ± 0.001 0.005 0.012 0.013 0.25 0.56 0.13 0.0009 0.0001 0.0004 

CD (P= 0.05) NS 0.017 0.036 NS 0.77 NS NS NS NS NS 

Interaction (I×M) 

S Em ± 0.0023 0.0098 0.063 0.023 0.47 0.97 0.22 0.0015 0.0016 0.0009 

CD (P= 0.05) NS NS NS NS NS NS NS NS NS NS 

 

Yield parameters: Green chilli yield is a reflection of 

number of fruits per plant, fruit index and fruit weight per 

plant. Untreated sewage water irrigation witnessed 

significantly higher number of fruits plant-1 (79.94) as 

compared to irrigation with normal water (52.75), however, it 

was on par with irrigation using treated sewage water (70.77). 

Increasing the quantity of sewage sludge (M2) resulted in 

increased number of fruits plant-1 (79.61) which was 

significantly superior to other manure levels M1 (56.66) and 

M3 (67.19) (Table 4). Fruit length of green chillies did not 

differ significantly from each other due to different sources of 

irrigation water and manure and also exist non significant 

interaction between sources of irrigation and manure. 

Significantly higher fruit index (28.56 cm2) was noticed when 

crop was irrigated with untreated sewage water as compared 

to irrigation with normal water (23.42 cm2). Application of 

sewage sludge @ 25 t ha-1 recorded maximum fruit index 

(29.23 cm2) followed by FYM @ 12.5 t ha-1 + sewage sludge 

@ 12.5 t ha-1 (26.89 cm2) and the least significant fruit index 

was recorded in FYM @ 25 t ha-1 (22.09 cm2) (Table 4). 

Interaction between sources of irrigation and manure found 

non-significant. Irrigation with untreated sewage water 

produced 38.2 per cent increase in fresh green chilli yield as 

compared to chilli crop irrigated using normal water. The 

magnitude of increase in number of fruits plant-1 (52 and 

34%), fruit index (21.9 and 15.8 %) due to untreated and 

treated sewage water irrigation, respectively over normal 

water irrigation. These results are further supported by 

findings of Yadav et al. (2002) [19] who noticed increased 

productivity of rice crop due to irrigation with sewage water 

than that of irrigation with normal water. The lowest yield of 

chilli was registered with freshwater irrigation 13.31 t ha-1 

while, irrigation with wastewater recorded a yield of 14.63 t 

ha-1. Manure level sewage sludge @ 25 t ha-1 recorded 

maximum fresh green chilli yield (14.98 t ha-1) which is 

significantly superior other two manure levels, M1 (12.34 t ha-

1) and M3 (13.46 t ha-1). This increase in yield may be due to 

increase in leaf area and better translocation of photosynthates 

to sink by sewage water and sludge application. Increased leaf 

area might have allowed plants to trap more radiant energy 

required for enhanced photosynthetic activity which in turn 

might have increased the yield plant-1. Similar results are 

quoted by Iqbal et al. (2015) [25]. Interaction effect of 

irrigation and manure with respect to fresh green chilli yield 

found non-significant (Table 5).The increased photosynthetic 

activity in turn would have increased photosynthates 

assimilation and thereby increased yields (Reddy and Reddy, 

1998) [14]. Crop grown on soil treated with sewage sludge 

produces yield often equal to or higher than those grown on 

soils treated with recommended fertilizer applications 

(Epstein, 2003) [3]. 

 
Table 4: Yield, yield attributes and Ascorbic acid content of green chilli as influenced by different sources of irrigation water and manure. 

 

Treatments 
Number of fruits 

plant-1 

Fruit length 

(cm) 

Fruit index 

(cm2) 

Average fruit 

weight (g) 

Yield 

Plant-1(g) 

Yield 

plot-1 (Kg) 
Yield (t/ha) 

Ascorbic acid 

mg/100 gm 

Sources of Irrigation water (I) 

I1-Normal water 52.75 7.33 23.42 4.90 429.87 11.25 11.11 89.29 

I2-Treated sewage water 70.77 8.15 27.13 4.86 517.76 14.50 14.32 96.55 

I3-Untreated sewage water 79.94 8.57 28.56 5.12 524.55 15.55 15.36 114.88 

S Em ± 4.12 0.24 1.06 0.05 14.75 0.39 0.38 4.91 

CD (P= 0.05) 12.34 NS 3.18 0.15 44.10 1.17 1.15 14.67 

Sources of Manure (M) 

M1- FYM @ 25 t ha-1 56.66 8.13 22.99 4.73 457.98 12.50 12.34 68.45 

M2- Sewage sludge @ 25 t ha-1 79.61 8.33 29.23 5.18 525.74 15.17 14.98 126.81 

M3- FYM @ 12.5 t ha-1 + Sewage 

sludge @ 12.5 t ha-1 
67.19 9.23 26.89 4.96 488.46 13.63 13.46 105.47 

S Em ± 4.12 0.24 1.06 0.05 14.75 0.39 0.38 4.91 

CD (P= 0.05) 12.34 NS 3.18 0.15 44.10 1.17 1.15 14.67 

Interaction (I×M) 

S Em ± 7.14 0.30 1.84 0.09 25.55 0.68 0.67 8.504 

CD (P= 0.05) NS NS NS NS NS NS NS NS 

http://www.chemijournal.com/


 

~ 469 ~ 

International Journal of Chemical Studies http://www.chemijournal.com 

Ascorbic acid content: Irrigation with untreated sewage 

water resulted in significantly higher ascorbic acid content 

(118 mg 100 g-1) as compared to irrigation with normal water 

(107 mg 100 g-1) however, it was statistically at par with 

treated water irrigation (112.28 mg 100 g-1). Sewage sludge 

applied @ 25 t ha-1 recorded higher ascorbic acid content 

(126.81 mg 100 g-1) over the FYM @ 25 t ha-1 the next best 

improvement in quality of fresh green chilli fruits was seen in 

sewage sludge @ 25 t ha-1 followed by combined application 

of FYM @ 12.5 t ha-1 and sewage sludge @ 12.5 t ha-1 (105 

mg 100 g-1) (Table 4). Thus the observed increase in ascorbic 

acid content was not surprising because potassium in 

untreated sewage water which is present in higher amount as 

compared freshwater could have played an important role in 

transport of essential ingredients for ascorbic acid content 

synthesis and also due to close relationship between 

carbohydrate metabolism and formation of ascorbic acid 

(Hartz et al., 1999; Majumdar et al., 2000; Ananti et al., 

2004) [6, 10, 1]. Similarly Sinha et al. (2007) [29] have also 

reported higher production of ascorbic acid in fenugreek 

plants grown in soil amended with sludge to nullify the 

adverse effect of heavy metals since ascorbic acid, a natural 

antioxidant, may have scavenged free radicals generated by 

heavy metals.  

 

Conclusion 

From the conduct of this experiment we can conclude that the 

sewage water and sludge used in this experiment is of good 

quality and can be safely utilized for agriculture purpose since 

it contains appreciable amount of nutrients it will be an 

alternative potential source for supplementing plant nutrients. 

The growth of chilli plants favourably get increased with 

application of sewage water and sludge which in turn 

increases the yield of green chilli plants and also quality 

aspects of green chilli.  

 

Acknowledgement 

The first author acknowledges University of Agricultural and 

horticultural sciences Shivamogga Karnataka for financial 

support of the research project and special thanks to Dr. 

Dinesh Kumar, Dr. G. K. Girijesh and Research associates 

ZBNF UAHS Shivamogga for their technical support. 

  

References 

1. Ananthi S, Veeraragavathatham D, Srinivasan K. 

Influence of sources and levels of potassium on quality 

attributes of chilli (Capsicum annuum L.). South Indian 

Horticulture. 2004; 52(1):152-157.  

2. Aparna D, Sudipta S. Sequencing batch reactor for 

wastewater treatment. Recent Advances Current 

Pollution Report. 2015; 1 177-190. 

3. Epstein E. Effect of sewage sludge on some soil physical 

properties. Journal Environmental Quality. 2003; 

4(1):139-142. 

4. Fisher RA. Some remarks on the methods formulated in a 

recent article on the quantitative analysis of plant growth. 

Annals of Applied Biology. 1921; 7:367-372. 

5. Gupta A, Saxena ME. Effect of nitrogen and phosphorus 

fertilization on phosphorus and potassium accumulation 

in different plant parts of Potato. Lipa. 1981; 8(2):45-51. 

6. Hartz K, Miyao G, Mullen RJ, Cahn MD, Valencia J, 

Brittan KL. Potassium requirements for maximum yield 

and fruit quality of processing tomato. Journal of 

American Society of Horticultural Science. 1999; 

124:199-204. 

7. Hiremath SM, Basavaraj N, Dharmatti PR. Response of 

location, spacing and fertilizer levels on yield and yield 

attributes of paprika. Karnataka Journal of Agricultural 

Sciences. 2006; 19:362-365. 

8. Iqbal S, Akhtar I, Sahay S, Arif I. Growth, Physiological, 

Yield and Quality Response in Chilli (Capsicum annuum 

L.) Under Wastewater Irrigation and Different Levels of 

Phosphorus. American Journal Experimental Agriculture 

Jackson ML. Soil chemical analysis, Prentice Hall, India, 

Private Limited, New Delhi (India). 1973; p. 498. 2015; 

5(1):70-81. 

9. Khankhane PJ, Yadav BR. Comparative manurial 

performance of FYM, biogas slurry and sewage sludge. 

Annals of Agriculture Research. 2003; 24(1):148-150. 

10. Majumdar SP, Meena RL, Baghel GD. Effect of levels of 

compaction and potassium on yield and quality of tomato 

and chilli crops grown on highly permeable soils. Journal 

of Indian Soceity of Soil Science. 2000; 48(1):215-220. 

11. Neginahal BP, Revanappa MG, Halepyati AS, 

Bheemanna M. Effect of planting method and nutrient 

level on productivity and nutrient uptake of chilli. Journal 

Agriculture Sciences. Karnataka. 2009; 22:392-394.  

12. Power JE, Willis WC, Igrones DL, Richmon BA. Effect 

of soil temperature phosphorus and plant age on growth 

analysis in barely. Agronomy Journal. 1967; 59:231-234.  

13. Prabu T, Narwadkar PR, Sanindranath AK. Effect of 

integrated nutrient management on okra root and fruit 

yield. Journal of Soil Crops. 2003; 13:394-396. 

14. Reddy BG, Reddy MS. Effect of organic manures and 

nitrogen levels on soil available nutrients status in maize 

– soybean cropping system. Journal of Indian Society 

Soil Science. 1998; 46(3):474-476. 

15. Manivasakam A and Sadasivam S. Biochemical Methods 

for Agricultural Sciences, Willey Easter Limited New 

Delhi. 1992, 189-191. 

16. Sestak Z, Castsky J, Jarvis PG. Plant photosynthetic, 

production, manual methods, W. Junk, NV, publications. 

The Hughus, 1971, 343-381. 

17. Singh A, Agrawal M, Effects of waste water irrigation on 

physical and biochemical characteristics of soil and metal 

partitioning in Beta vulgaris L. Agricultural Research. 

2012; 1(4):379-391. 

18. Snedekar GW, Cochran G, Statistical methods, 6th 

Edition, Oxford and IBH Publishing Co. Pvt. Limited, 

1967. 

19. Yadava RK, Khajanchi-Lala, Dubey SK. Long term 

impact of waste water irrigation and nutrient rates 

Performance, sustainability and produce quality of peri 

urban cropping systems. Agricultural Water 

Management. 2002; 156:100-109. 

20. Kaur R, Wani SP, Singh AK, Lal K. Wastewater 

production, treatment and use in India, presented at the 

2nd Regional Workshop on Safe Use of Wastewater in 

Agriculture, 2016. 

21. Tandon HL. Methods of analysis of soils, plants, waters, 

fertilizers and organic manures. Fertiliser development 

and consultation organization, New Delhi, India, 2005, 

204-206. 

22. Akponikpe PB, Wima K, Yacouba H, Mermoud A. 

Reuse of domestic wastewater treated in macrophyte 

ponds to tomato and egg plants in semi-arid West Africa: 

Benefits and risks. Agriculture Water Management. 

2011; 98:834-840. 

http://www.chemijournal.com/


 

~ 470 ~ 

International Journal of Chemical Studies http://www.chemijournal.com 

23. Poornesh AS, Reddy VC, Murthy KN. Effect of urban 

garbage compost and sewage sludge on yield of ragi. 

Environment Ecology. 2004; 22(3):720-723. 

24. Hbaiz EM, Satif C, Fath-Allah R, Lebkiri M, Lebkiri A, 

Rifi EH. Laboratory effect of sludge of wastewater from 

the treatment plant on the growth in pepper (Capsicum 

annuum. L.) cultivated on two different grounds. Journal 

of American Society of Horticultural. Sciences. 2014; 

1:43-55. 

25. Iqbal S, Arif I, Akhtar I, Hamid IT. Stimulation of 

growth, physiology and yield of Capsicum annuum L. cv. 

Pusa Jawala by integration of nitrogenous fertilizer and 

waste water. International Journal of Environmental 

sciences. 2016; 3(5):85-91 

26. Mantovia P, Guido B, Giovanni T. Reuse of liquid, 

dewatered, and composted sewage sludge on agricultural 

land: effects of long-term application on soil and crop. 

Water Research. 2005; 39:289-296. 

27. Subbaiah BV, Asija GL. A rapid procedure for estimation 

of available nitrogen in soil. Current Sciences. 1956; 

25:259-260. 

28. Watson DJ. The physiological basis for variation in yield. 

Advances in Agronomy. 1952; 14:101-146. 

29. Sinha S, Gupta AK, Bhatt K. Uptake and translocation of 

metals in fenugreek grown on soil amended with tannery 

sludge: involvement of antioxidants. Ecotoxicology. 

Environment. Safety. 2007; 67:267-277. 

30. Khankhane PJ, Yadav BR. Comparative manurial 

performance of FYM, biogas slurry and sewage sludge. 

Annals of Agricultural Research. 2003; 24(1):148-150. 

http://www.chemijournal.com/

