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ABSTRACT The present study deals with the impact of different quantities of dyeing industry effluent residue on growth, 
biochemical characteristics and yield of Bhendi Abelmoschus esculentus. Germination percentage, shoot 

length, root length, the total fresh weight, total dry weight and vigour index of Bhendi were higher in T1 (200 mg of 
residue). The chlorophyll a, total chlorophyll, carotenoid content and total soluble sugar of Bhendi were higher in T3.The 
anthocyanin, free amino acids L- proline, leaf nitrate, peroxidase and catalase of Bhendi were higher in T6.The total soluble 
protein of Bhendi was higher in T2 . The nitrate reductase content of Bhendi was higher in T1 .The length, weight and num-
ber of fruits of Bhendi were higher in T3 with 600 mg of dyeing industry effluent residue. From the results it is inferred that 
the growth parameters yield performance were higher in T1 (200 mg) and  T3 (600 mg) respectively. 

INTRODUCTION
Environmental pollution is one of the major problems of 
world and increasing day by day due to urbanization and 
industrialization. Over the last few decades large scale us-
age of chemicals in various human activities has grown very 
fast, particularly in a country like India which has to go for 
rapid industrialization in order to sustain growing population 
(Mustafa et al., 2010). The release of organic compounds and 
heavy metals is one of the key factors that exert negative 
influence on man and environment causing toxicity to plants 
(Chandra et al., 2010). Of the various sources of pollutants 
industrial effluents containing heavy metals pose a threat to 
the ecosystem. Among industries, the textile industry is con-
sidered to be one of the world’s worst polluters because it 
uses a vast amount of chemicals and water during process-
ing. Indian dyeing and dyestuff industries have grown over 
50% during the last decade. India is now the second larg-
est producer of dyes and dyestuffs in Asia after China. The 
use of dyeing effluents for irrigation may be an alternate for 
recycling if used rationally and in appropriate concentration 
(Kumawat et al., 2001). The dyeing effluent is highly toxic in 
nature as it contains high suspended solids, COD, dye and 
chemicals along with concentration of heavy metals like Cop-
per, Cadmium, Zinc, Nickel and Lead. Some of the heavy 
metals acts as micronutrients for the growth and develop-
ment of plants. A novel strategy is the use of effluent residue 
containing heavy metals for growth of plants. The present 
study was conducted to evaluate the impact of dyeing indus-
try effluent on growth, biochemical characteristics and yield 
of Bhendi Abelmoschus esculentus.

MATERIALS AND METHODS
For the present study, Dyeing industry effluent was collected 
from Chinnalappatti, Dindigul, Tamil Nadu, India, in plastic 
containers (20L).  After collection, the effluent was immedi-
ately transported to the laboratory for analysis. The dyeing 
Industry effluent was evaporated in the plastic tray (10 L) in 
order to collect residue. The residue was standardized for 
the present study by a pilot study with various weight ranges 
from 200 to 2000mg. From the pilot study it was found that 
the dyeing industry effluent residue beyond 1200mg is not 
suitable for germination. Hence, in the present study, the 
weight ranges of dyeing industry effluent residue were kept 
between 200 and 1200mg. Both control and experimental 
plants were grown for a period of 60 days.. Garden soil and 

sand were collected from the nursery, Department of Biology, 
Gandhigram Rural   Institute - Deemed University, Gandhi-
gram. For the collection of red soil a trench of 25cm depth 
was dug out and the red soil was taken from the trench. The 
seeds of Bhendi were soaked in ground water and kept as 
control. Both the control and seeds were allowed to grow in 
plastic pots, (25cm diameter, and 20 cm  height) containing 
a mixture of red soil, sand and cow dung in the ratio 1:1:1. 
The experimental plants were supplied with different quanti-
ties of dyeing industry residue such as 0, 200, 400, 600, 800, 
1000, and 1200mg for treatment 1 (control) 2, 3, 4, 5, 6 and 
7 respectively. 

The experimental results are presented in the form of tables 
using Microsoft Excel (Version 2007). Mean and Standard de-
viation were also calculated with the help of the same tool. 
Two-way ANOVA method was used for the analysis using 
MATLAB (Version R2008a). The data was input manually and 
computed. The output results obtained from the software in-
dicate the differences between the treatments and days. Sum 
of square variations (SS). Degree of freedom (df). Variability 
of sample means (MS), critical probability (prob) were also 
obtained.

RESULTS AND DISCUSSION
Effect of different quantities of dyeing industry effluent resi-
due on growth characteristics of Bhendi Abelmoschus escu-
lentus is presented in Table 1. In the present study the germi-
nation percentage of Bhendi was higher in T0 (100%) followed 
by T1 (93%) and lower in T6 (70%) and these results showed 
that higher concentration of dyeing industry effluent resi-
due (1200mg) inhibited the seed germination.  Kaushik et al 
(2005) reported that the textile industry effluent did not show 
any inhibitory effect on seed germination at lower concentra-
tion (6.25%). Vijayakumari (2003) reported that soap factory 
was toxic to seed germination of finger and pearl millet, but 
when the effluent was diluted to 2.5 to 5.0% it enhanced the 
seed germination. Two way ANOVA (analysis of variance) of 
shoot length, root length, total fresh and dry weight and leaf 
area index of bhendi is presented in Table 2. In the present 
study the shoot length, root length, total fresh weight and 
total dry weight were higher in T1 (200 mg). Behra and Mishra 
(1982) reported that the shoot and root length, total fresh 
and dry weight of the seedling showed a reverse relation-
ship with effluent concentration. Muthalagi and Mala (2007) 
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reported that 100% sewage concentration on Trigonella Foe-
num (Fenugrick) reduced the length of root and shoot from 
42 – 32%, 2.10 to 1.49 cm and 2.08 to 1.49 cm, respectively. 
In the present study the leaf area index increases with in-
crease in concentration. The leaf area index was higher in T6 
(43.25 cm2). Wastewater supplies nutrients and enhances leaf 
area and chlorophyll content (Chandra et al 2009).The vigour 
index was higher in T1 (5319.6%). Mariappan (2002) reported 
that the vigour index decreased with increasing concentra-
tion of treated tannery effluent in tree species. Rani and 
Alikhan (2007) reported that the lower concentration (25%) of 
distillery effluent showed higher vigour index in two cultivars 
of Oryza sativa L. Cv.Saka-4 and Pusa 44.

Table 1 Effect of different quantities of Dyeing industry 
effluent residue on growth characteristics of Bhendi Abel-
moschus esculentus on 60th day.

The Values are averages of five observations. Mean±SE

T0-Red soil+ Sand+ Cow dung (1:1:1)   T1- Red soil + Sand 
+Cow dung (1:1:1) + 200mg of dye industry effluent residue

T2- Red soil + Sand +Cow dung (1:1:1) + 400mg of dye in-
dustry effluent residue

T3- Red soil + Sand +Cow dung (1:1:1) + 600mg of dye in-
dustry effluent residue

T4- Red soil + Sand +Cow dung (1:1:1) + 800mg of dye in-
dustry effluent residue

T5- Red soil + Sand +Cow dung (1:1:1) + 1000mg of dye 
industry effluent residue

T6- Red soil + Sand +Cow dung (1:1:1) + 1200mg of dye 
industry effluent residue

Table 2 Two way ANOVA (Analysis of Variance) of shoot 
length, root length, total fresh and dry weight and leaf 
area index of Bhendi.

SS-Sum of square Variation, df- Degree of Freedom   MS- Var-
iability of Sample Mean, F- Critical Probability Value   Prob- 
Probability

Effect of different quantities of dyeing industry effluent resi-
due on biochemical characteristics of Abelmoschus esculen-

tus is presented in Table 3. In the present study the effect of 
different quantities of  dyeing industry effluent  on chloro-
phyll a, total chlorophyll, carotenoids and total soluble sugar 
were higher in T3 (600 mg) whereas chlorophyll b was higher 
in T4 (800 mg). Singh and Agarwal (2009) reported that total 
chlorophyll and carotene significantly increasing with sludge 
quantity.  Anthocyanin, free amino acids L- proline, catalase 
and leaf nitrate were higher in T6 (1200 mg). Total protein and 
nitrate reductase were higher in T2 (400 mg) and T1 (200 mg) 
respectively. Richa Marvari and Khan (2012) reported that to-
tal chlorophyll showed a reduction of 72.44% while protein 
showed a reduction of 71.65%. Karunyal et al (1994) reported 
that the chlorophyll and protein contents of Oryza sativa were 
found to decrease with the effluent concentration of 75 and 
100%.  Kaushik et al (2005) reported that the chlorophyll and 
carotenoid contents of three different cultivars of wheat did 
not show any inhibitory effect at low concentration (6.25%) of 
textile effluent. Rani and Shrivastava (1990) reported that the 
protein content in peas registered a decreasing trend with 
increasing concentration of spent wash.

Table 3 Effect of different quantities of Dyeing industry 
effluent residue on Biochemical characteristics of Bhendi   
A.esculentus on 60th day (pot culture).

All the values are mg/gfw except carotenoid, anthocynin, 
Total soluble sugar, Total protein and L-Proline (µmole/gfw)

All the values are averages of 5 individual observations 
(Mean±SE)

Effect of different quantities of dyeing industry effluent resi-
due on yield of Bhendi Abelmoschus esculentus is presented 
in Table 4. In the present study the effect of different quanti-
ties of dyeing industry effluent on yield performance such 
as number of fruits, length of fruits and weight of fruits were 
higher in T3 (600 mg). Mahimairaja and Bolan (2004) reported 
that low doses of distillery spent wash remarkably improve 
the yield of dry land crops (ragi, ground nut, sorghum and 
green gram). Rajannan et al (1998) reported that the applica-
tion of spent wash with 50 times dilution in rice resulted in 
normal yield. Singh et al (2011) reported that tannery waste 
at lower concentration promotes the yield of Chrysanthe-
mum cuttings.

Table 4 Effects of different quantities of Dyeing industry 
effluent residue on Length, Weight and Number of Bhendi 
A.esculentus on 60th day (pot culture).
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