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ABSTRACT

The textile industry occupies a significant hold on the global economy. This substantial industry often 
generates a large volume of effluents exceeding the permissible limit of discharge in the different 
regions of the world. Therefore, textile effluents act as pollutants altering the natural composition of 
various components of the environment. This paper discusses the impact of textile-based pollutants 
on agriculture including plants, soil, water and fisheries. The observed result is significant because 
textile effluents exert a widespread negative impact on the respective respondents, though plants show 
few positive effects. Prior treatment of textile wastewater is necessary before applying it to the soil, 
as there is a possibility of affecting the plant ecosystem via soil media. Plants are benefitted in terms 
of germination and growth, due to irrigation by textile effluents with proper dilution. The physical and 
biochemical properties of water streams along with aquatic organisms are impacted by these specific 
discharges, leading to even severe deterioration of particular living creatures.  Pollutants released from 
various steps of textile processing have adverse effects on the environment, disturbing the food chain, 
ecosystem, and overall ecological balance.  

INTRODUCTION

Industrialization reflects the economic improvement of 
countries (Sarayu & Sandhya 2012) especially the textile 
industry is a boon for fiscal sustainability. Clothing is the 
second most fundamental need of human beings, agriculture 
being the prime essentials (Elango et al. 2017). Textile trade, 
especially exporting and importing, plays a prominent role 
in sustaining the economic growth of a country. According 
to the World Trade Statistical Review 2019, the share in the 
world export of textile (%) of China, the European Union 
(28), Bangladesh, Vietnam, India, Turkey, Indonesia, Cam-
bodia, and the United States of America in 2018 was 31.3, 
28.4%, 6.4%, 6.2%, 3.3%, 3.1%, 1.8%, 1.6%, and 1.2%, re-
spectively (WTO 2019). There are skilled and unskilled labor 
forces who work in different segments of the textile industry 
like dyeing, finishing, knit-composite, garments, printing, 
and washing factories. While the textile industry is scattered, 
it creates around 1 trillion dollars business, contributing to 
7% of the total world exports, and about 35 million workers 
are engaged globally (Desore & Narula 2018). 

As 8,000 chemicals and a large volume of freshwater 
are used in the textile industry, this is one of the prime con-
tributors to surface and groundwater pollution (Bhatia et al. 
2017). The textile industry consumes a large volume of water 
in various processing stages, such as pretreatment, scouring, 

bleaching, dyeing, printing, washing, and finishing (Yin et 
al. 2017); however, the main pollution load originates from 
processes of dyeing and finishing (Lotito et al. 2014). Fig. 
1 shows the influence of textile discharges on agricultural 
segments like soil, plants and fisheries.

Textile effluents discharged into surface water lead to 
contamination of water. The effluent acts as a pollutant be-
cause it disrupts the natural quality and composition of water 
and other environmental segments like soil and biodiversity. 
The wastewater generated in large volume by the textile 
industry is considered the most polluting effluents among all 
industrial effluents (Mani et al. 2019). Dyes and chemicals are 
prominent constituents in textile effluents that are not easily 
decomposable in the environment (Ghaly et al. 2014). Vari-
ous types of chemicals such as wetting agents, sequestering 
agents,  scouring, bleaching, dyeing, finishing, and printing 
chemicals are used in the pretreatment, dyeing, and finishing 
stages of textile processing. Approximately 280,000 tons of 
dyes are generated as effluents every year around the world 
(Maas & Chaudhari 2005). Effluent discharged from textile 
processing into water bodies has sweeping implications on the 
environment as it contains numerous contaminants like solids, 
oils, metal complexes, organics, complex synthetic dyes, and 
remainders from different stages of fabric pretreatment and 
coloration (Bhatia et al. 2018). Textile effluent usually contains 

   2021pp. 1269-1275  Vol. 20
p-ISSN: 0972-6268 
(Print copies up to 2016) No.3		  Nature Environment and Pollution Technology 

	 	 An International Quarterly Scientific Journal

Review Research Paper

e-ISSN: 2395-3454

Open Access Journal

Nat. Env. & Poll. Tech.
Website: www.neptjournal.com

Received: 26-09-2020
Revised:    18-11-2020
Accepted: 08-12-2020

Key Words:
Agriculture
Effluents
Fisheries
Textile Pollutants
Soil
Plants

Original Research Paperhttps://doi.org/10.46488/NEPT.2021.v20i03.038



1270 M. Riza et al.

Vol. 20, No. 3, 2021 • Nature Environment and Pollution Technology  

a higher concentration of total dissolved solids (TDS), total 
suspended solids (TSS), biochemical oxygen demand (BOD), 
and chemical oxygen demand (COD) when discharged into 
the environment (Mani et al. 2019).  

Different categories of dyes like direct, acid, reactive, dis-
perse, vat, basic, azoic, sulfur, etc. are used for the coloration 
and dyeing of different types of fabrics. Many of the dyes are 
usually metal salts. Heavy metals that occur in textile effluent 
are As, Ba, Cd, Cu, Fe, Hg, Os, Ni, and Sb (Nagajyoti et al. 
2010). This paper summarizes the agricultural issues along 
with the characterization of the textile effluents. 

RATIONALE OF THE STUDY

The effluents of different industries deteriorate the various 
components of the environment to a vast extent based on the 
composition of their respective discharges and the category 
of the industry. The deleterious impacts of these industries 
(mining, coal, oil, leather, tannery, distillery, chemicals, etc.) 
on surrounding nature have been reviewed in several studies. 
However, the attention given to the impact of textile effluents 
on agriculture such as plants, ecosystem, soil, fisheries and 
water remains limited. The human health-related issues, as well 
as the condition of air and water, have been discussed earlier 

in terms of textile releases.  As agriculture plays a prime role 
in the economy, a review is done to analyze how textile-based 
pollutants disturb the different sectors of agriculture.

IMPACT OF TEXTILE-BASED POLLUTANTS ON 
AGRICULTURE

Effects on Soil

Soil acts as a basic source of agricultural growth and influ-
ences almost all parts of the life cycle (Emadodin et al. 2020). 
Around the world, wastewater irrigation is common in tropi-
cal and subtropical regions (Pandey et al. 2015). Irrigating the 
agricultural lands using different industrial wastewaters may 
alter the soil’s physical, chemical, and biological properties 
(Mani et al. 2019). Several heavy metals such as chromium, 
copper, and zinc remain in high amounts in textile effluent, 
which may affect soil and the plant ecosystem. (Dey & Islam 
2015). Agricultural lands irrigated by industrial effluents may 
affect the soil’s physical and chemical properties as well 
as soil fertility by augmenting the activity and diversity of 
microorganisms (Mani et al. 2019). 

The dye bath auxiliaries having nitrogen and phosphorus 
(such as urea, ammonium acetate, ammonium sulfate, and 
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Fig. 1: Schematic diagram representing the impact of textile-based pollutants on soil, plant, water, and fisheries. 
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phosphate) are the prime origin of nutrients in textile waste-
water (Correia et al. 1994). Industrial effluent irrigation often 
increases the availability of nutrients for microbes (Jain et al. 
2005, Li et al. 2015). The use of both treated and untreated 
wastewater has a temporal impact on the accumulation of 
heavy metals in soil (Khan et al. 2008, Ullah et al. 2012). 
Several researchers have stated that heavy metals accumulate 
in the soil because of the continuous watering of agricultural 
lands with industrial effluents (Hare et al. 2017, Chowdhary 
et al. 2018). Cai et al. (2012) observed that the concentrations 
of heavy metals such as Cu, Zn, Ni, Cr, Pb, Cd, As, and Hg in 
agricultural soils of Huizhou in China was found to be in the 
range of 1.65 to 99.8, 16.8 to 248.8, 2.61 to 112, 1.12 to 81.1, 
4.92 to 108.1, 0.01 to 1.12, 1.1 to 137.8, 0.01 to 3.39 mg.kg-1, 
respectively. However, the reference values recommended by 
the Chinese National Environmental Monitoring Centre (1990) 
for these heavy metals were 17, 47.3, 14.4, 50.5, 36, 0.056, 
8.9, and 0.078 mg.kg-1, respectively. Because of the higher 
content of heavy metals in effluent sludge, a pre-treatment 
process for reducing the amount of heavy metal is mandatory 
before the sludge can be used as a soil conditioner or fertilizer 
in the agricultural soil (Islam et al. 2009). An effective efflu-
ent treatment system should be an integral part of the textile 
industry and be kept functional as well to protect agricultural 
land, water, and the surrounding environment.

Effects on the Plants

It is reported that African and Asian cities fulfill their demand 
(50%) for vegetables from agricultural lands irrigated with 
wastewater (Bjuhr 2007). The amount of nitrogen in the tex-
tile effluent reported by Begum et al. (2018) in two regions 
of Narayanganj and Gazipur, Bangladesh was high - about 
0.05% and 0.07% respectively. There were six treatments 
of different effluent levels including different proportions 
of fresh water and Recommended Dose of Fertilizer (RDF).  
It was observed that all the treatments showed a significant 
positive effect on the yield parameters of jute vegetables over 
the control on agricultural soils. However, in contaminated 
soils, effluent irrigation showed a negative effect over the 
control (Begum et al. 2018). Ganesan and Chellappan (2018) 
studied the growth of Sea Marigold planted in soil irrigated 
with partially diluted textile effluents. The result demonstrat-
ed a positive effect on plant shoot length and root length, 
plant biomass, chlorophyll content, and carotenoid of three 
different cultivars of wheat, when compared with raw effluent 
irrigated plants. Moreover, the responding plant exhibited 
maximum development and growth because of the absence of 
textile effluent. At low concentrations, textile effluent did not 
show an impeding effect on seed germination, whereas seeds 
germinated in undiluted effluents did not survive for a longer 
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Several other studies reported similar outcomes on germination, biomass, chlorophyll pigments, and root growth 
of peas, lentil, and gram seedlings by textile effluents when irrigated in low concentrations, compared to adverse 
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textile wastewater on planting and irrigation of two varieties of peanut exhibited an increased chlorophyll content, 
growth yield, and germination positively contributing to root length and shoot length, etc. (Saravanamoorthy & 
Kumari 2007).  
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different plants such as alfalfa, lettuce, radish, and alpine pennycress, but at low concentrations, their effects were 
moderate on those plants (Guala et al. 2010). As industrial effluent acts as a prime key source for accretion of 
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period (Kaushik et al. 2005). The relationship between the 
germination of different plants with various concentrations of 
textile effluent is depicted in Fig. 2, based on data collected 
from several related research works.

Several other studies reported similar outcomes on ger-
mination, biomass, chlorophyll pigments, and root growth 
of peas, lentil, and gram seedlings by textile effluents when 
irrigated in low concentrations, compared to adverse impact 
on plants when irrigated with highly concentrated textile 
effluents (Gufrankhan et al. 2011). The usage of textile 
wastewater on planting and irrigation of two varieties of 
peanut exhibited an increased chlorophyll content, growth 
yield, and germination positively contributing to root length 
and shoot length, etc. (Saravanamoorthy & Kumari 2007). 

Metals play an essential role in the formation of dyes, and 
copper, zinc, chromium, lead, cobalt, nickel, and manganese 
are commonly used heavy metals in several dyes (Madhav et 
al. 2018). Heavy metals exert an impending threat to the food 
security of the contaminated area and show precarious influ-
ence on the ecosystem (Lu et al. 2012, Mombo et al. 2016). As 
noted by Gopalakrishnan and Jeyadoss (2011), textile effluent 
contains a very high concentration of zinc, copper, and cadmi-
um at 4.56, 2.69, and 2.49 mg.L-1, respectively, beyond their 
acceptable limits (Zn: 0.5 g mg.L-1, Cu: 0.05 mg.L-1, Cr: 0.05 
mg.L-1) and causing numerous environment-related problems. 
Though copper is a necessary micronutrient required in a small 
quantity for the growth of the plant, yet toxicity is imposed 
upon plants when assimilated in high amounts (Mahmood & 
Islam 2006). Likewise, cadmium displays toxicity by hindering 
the growth of plants (Hu et al. 2013).

In the case of soil-plant interaction, high concentrations 
of heavy metals in the soil showed adverse effects on different 
plants such as alfalfa, lettuce, radish, and alpine pennycress, 
but at low concentrations, their effects were moderate on 
those plants (Guala et al. 2010). As industrial effluent acts 
as a prime key source for accretion of heavy metals in crops, 
prior treatment is necessary for the effluent before release into 
the surrounding environment (Chowdhary et al. 2018). Toxic 
metal ions and nutrients from the soil reach the tissues of the 
plant (DalCorso et al. 2013) and an extreme accumulation of 
heavy metals in plant tissue impact seed germination, root 
elongation, plant biomass, and chlorophyll biosynthesis and 
consequently, affect crop productivity  (Shahid et al. 2015).

Fresh and dry biomass of plants decreased with an in-
crease in the concentration of textile effluents; a high concen-
tration of the effluent inhibited the survival of plants (Rehman 
et al. 2009). Textile wastewater can be used safely for the 
irrigation of plants and crops after appropriate treatment 
of the effluent if there is a shortage of water for irrigation 
(Rehman et al. 2009). Most of the studies have shown that the 

growth and development of other morphological parameters 
of plants improved if the plants are irrigated by partially 
diluted effluents. In contrast, the highly concentrated textile 
effluent negatively impacted the plants.

Effects on Water and Fisheries

The release of textile effluents, whether solid, liquid, or gas-
eous, affected the aquatic ecosystem by decreasing the pene-
tration of sunlight and hence diminishing the photosynthesis 
rates and raising the biological oxygen in water (Kant 2012, 
Singh et al. 2015). Ahmed et al. (2011) conducted studies on 
the Buriganga and Karnatoli rivers near Dhaka, Bangladesh 
at the proximity of the textile industries and reported that the 
values of physicochemical properties of textile effluent like 
BOD, salinity, TDS, TSS, sodium, potassium, calcium, iron, 
phosphate, chloride, nitrite and nitrate were 46.9 to 58.5, 0.75 
to 1.03, 984 to 1148, 872.75 to 1282.4, 390 to 411.1, 12.4 
to 31, 37.21 to 54.82, 0.12 to 0.18, 18.25 to 19.88, 72.21 to 
135.87, 0.07 to 0.74 and 0.47 to 1.02 mg.L-1, respectively. 
These values were beyond the acceptable limit for open 
water recommended by the Department of Environment, 
Bangladesh, and might threaten the living organisms in the 
surface water and ecosystem of Buriganga and Karnatoli 
river (Ahmed et al. 2011).

The constituents of natural water streams may have an 
increased possibility to be solubilized because of the high 
pH in effluents and aquatic life is hampered due to these high 
pH values (Younas et al. 2017). Highly alkaline condition is 
not suitable for the existence of living organisms in the water 
bodies. Besides heavy metals, organic pigments, and dyes, 
for example, C.I. Pigment Yellow-12, C.I. Disperse Yellow-7, 
C.I. Direct Yellow-1, etc., salt, acid, alkalis, bleaching, and 
finishing agent have an adverse impact on the health of living 
things to a large scale  (Imtiazuddin et al. 2012). The pH 
value of textile effluent collected from the release point of 
seven different textile mills situated in Pakistan was in the 
range of 7.5 and 11.5, whereas the value recommended by 
National Environmental Quality Standards (NEQS), Pakistan 
was 6 to 9 (Imtiazuddin et al. 2012). 

The physical and biochemical properties of water and 
aquatic life are interlinked and impact one another, directly or 
indirectly (Sanga & Sirsat 2016). High temperature reduces 
the solubility of gases in water that ultimately increases BOD 
or COD. Short-term temperature variation in waterbodies 
near textile and dyeing industries might create problems 
for fish egg hatching and even lead to death, thus affecting 
the fish population (Roy et al. 2010). The excessive levels 
of TSS in water systems can have a significant detrimental 
impact on the physical, chemical, and biological properties 
of the waterbodies (Bilotta & Brazier 2008). The changes 
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in the water system due to the discharge of effluent impair 
the osmoregulatory mechanism of aquatic lives and make 
water unsuitable for the intended use  (Kaur & Soodan 2020). 

Textile industries around the world consume more than 
10,000 tons of dyes each year. 100 tons of toxic textile ef-
fluents are discharged into water resources/bodies every year 
that can damage the ecosystem (Iqbal & Ashiq 2007, Dizge 
et al. 2008). For instance, zinc displays harmful effects on 
the initial stages of aquatic life when it is present in large 
concentrations in water. Furthermore, exposure to nickel for 
a longer duration can reduce body weight, damage the heart 
and liver of aquatic species, and also cause skin irritation  
(Imtiazuddin et al. 2014). Thus, in consequence, contami-
nated natural water bodies have a deadly impact on fishes 
and inhibit the growth of microorganisms (Puvaneswari et 
al. 2006). 

Soni et al. (2006) conducted a study to observe the tox-
icity of textile dye wastewater on a freshwater fish, Gambu-
sia affinis, and found noticeable changes in the shape and 
variation of red blood cells. Also because of high BOD and 
COD values of dyes, aquatic organisms and fish confront 
toxicity (Al Prol 2019). When textile wastewater reaches 
the water stream, the amount of total dissolved solids and 
total suspended solids increases as unfixed dyes, remnants 
of starch,  different finishing chemicals, agents, and salts are 
carried along with the effluents, and further, these fragments 
increase the salinity of the water. Because of high salinity 
in the freshwater system, contaminated water has a harmful 
impact on organisms of water bodies, especially exposing os-
motic imbalance and hampering homeostasis in aquatic lives 
(Ahmed et al. 2011). It is reported that mortality of Tilapia 
was increased with the increase of concentration of textile 
effluent in Lake Hawassa, Southern Ethiopia. Berehanu et al. 
(2015) indicated the mortality of that fish was about 16.1, 65, 
86.8, and 88.7% at 1%, 5%, 10%, and 20%, concentration 
levels of textile effluents, respectively. Other scientists (Table 
1) also reported mortality rates of tilapia fish.

So, textile effluent discharge exerted a potential threat to 
the existence of aquatic life especially fish (Berehanu et al. 
2015). Muley et al. (2007) carried out a study on Labeo rohita 
with exposure to effluent around Kolhapur, India. In the acute 
toxicity (96 hr) experiment, the fingerlings of freshwater 
fish Labeo rohita were exposed to tannery, electroplating, 
and textile mill effluents. It was found that electroplating 
effluent was more toxic than tannery and textile mill wastes. 
After acute toxicity experiments for different industrial efflu-
ents, various tissues viz. gill, liver, muscle and kidney were 
obtained separately. The glycogen content in all the tissues 
decreased considerably upon acute toxicity of three industrial 
effluents. The total protein content decreased in all tissues in 
three effluents. In general total lipid content decreased in all 
tissues after acute exposure when compared to control group. 
The results obtained in the present study showed that, the 
industrial effluents from tannery, electroplating and textile 
mills caused marked depletion in biochemical composition in 
various tissues of the fish Labeo rohita after acute exposure.

Using the acute toxicity (96 hr) and chronic (30 days) 
exposure experiment, Nikalje et al. (2011) investigated the 
Labeo rohita in the polluted Panchganga river near Kolhapur, 
India.  There was a remarkable decrement in protein, total 
glycogen, and lipid content in all tissues of Labeo rohita 
because of the presence of heavy metals in high amounts 
(Nikalje et al. 2011). The decline was more significant at 
higher concentrations of effluent than lower concentra-
tions. In summary, proper dilution of textile effluent before 
discharge is a prerequisite to lessen the negative impact on 
fisheries.

CONCLUSION

The textile industry releases diverse and high amounts of 
pollutants into the environment, which consequently affects 
different segments of the agricultural ecosystem including 
soil, plants, water, and fisheries. Thus, pollutants disrupt the 
food chain, ecosystem, and agricultural productivity over 

Table 1: Effect of concentration of textile effluent on mortality rate of Tilapia (Oreochromis niloticus)

                         Mortality % of Tilapia (Oreochromis niloticus)

Concentration of Effluent % 1  day 4  days 7  days

1 - - 16.1

5 - - 65

10 23 10 86.8

20 64 20 88.7

30 - 50 -

40 - 70 -

100 - 100 -
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time. To maintain the ecological balance, it is important to 
take necessary initiatives with utmost importance. Imparting 
cost-effective and eco-friendly chemicals, techniques and 
methods might be a better option to combat environmental 
degradation. An effective effluent treatment plant should be 
an integral part of each textile factory to minimize pollution. 
The law enforcing bodies and monitoring committees of 
different countries can play a significant role to ameliorate 
the damage to agriculture as well as other organisms due to 
textile effluent pollution by enacting stringent laws, rules, 
and regulations for protecting the environment from tex-
tile-based pollution.  
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