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ARTICLE DETAILS  ABSTRACT 

Research Paper 
 

This study delved into how textile wastewater affects the germination 

and early growth of Chickpea (Cicer arietinum L.) seedlings in a lab 

setting. Researchers compared the impacts of varying concentrations of 

textile wastewater to a control group using distilled water. Wastewater 

concentrations tested were 0%, 25%, 50%, 75%, and 100%. The 

findings revealed that the 25% concentration had the least toxicity, 

with toxicity levels rising alongside higher wastewater concentrations. 

As the wastewater concentration increased, fewer seeds managed to 

germinate, indicating greater toxicity. The study concluded that 

diluting textile wastewater to 25% can improve the germination rates 

of Chickpea seeds. 
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INTRODUCTION: 

While industrialization and urbanization meet our basic needs, they also cause significant pollution of 

air, water, and soil, altering their natural conditions. Industrial processes generate large volumes of 

effluent daily. If textile wastewater is not properly treated, it can harm local ecosystems where it is 

discharged. This untreated wastewater often contaminates nearby water bodies or land, reducing soil 

fertility. When released into the environment without treatment, it disrupts ecological habitats and can 
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impede photosynthesis in plants. In India, only 30% of wastewater is treated before discharge. 

Consequently, untreated industrial effluent frequently pollutes rivers, lakes, groundwater, and coastal 

areas, leading to serious water pollution issues (Thapliyal et al., 2011). 

India is home to a vast and diverse network of textile industries with a range of capacities. According to 

the Ministry of Environment and Forests, these industries rank among the most polluting sectors. 

Initially centered in major cities like Ahmedabad, Mumbai, Chennai, Coimbatore, Bangalore, and 

Kanpur, the textile industry has now expanded to include many small processing units scattered across 

the country. These units perform wet processes such as bleaching, dyeing, and screen printing, which 

consume large quantities of fresh water. The wastewater output from Indian textile mills varies, ranging 

from 86 to 247 liters per kilogram of fabric, with an average of 172 liters. This contributes significantly 

to India's industrial effluents. On an industrial scale, wastewater from dyeing and printing in textile mills 

is typically treated through primary or secondary processes. 

Textile industries are vital to India's economy, generating roughly one-third of the nation's export 

earnings and employing about 25% of its workforce (Paul, 1997). Notably, Pali, Balothra, Bagru, and 

Sanganer in Rajasthan stand out as global leaders in traditional textile printing. 

The textile printing and dyeing industry consumes large quantities of fresh water throughout its 

processes. Frequently, untreated effluents are released into nearby drains and ponds (Bharadwaj, 1999, 

at Sanganer, Jaipur). These effluents are laden with bleaching agents, salts, acids, alkalis, heavy metals 

like copper, chromium, iron, and cadmium, as well as azo dyes, often surpassing the limits established 

by the CPCB (1989). 

Managing wastewater disposal is a significant challenge for municipalities, particularly in large cities 

where space for land-based treatment is limited. However, wastewater offers potential benefits as it 

contains nutrients that can be used in agriculture, making it both a valuable resource and a pressing 

issue. Effluents from textile industries, whether released directly or indirectly, pose serious 

environmental and health hazards. These effluents can harm plants, animals, and humans, highlighting 

the urgent need for safe disposal methods. They negatively impact soil and vegetation, and in many 

instances, textile industry effluents are stored in ditches. Unaware of the risks, farmers may pump this 

low-quality wastewater into wells and use it to irrigate crops after dilution. 
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While some effluents contain beneficial nutrients for plants, ensuring their safe use is crucial. Various 

studies have examined the effects of using effluent discharge from different sources on crop 

performance (Pathak et al., 1998; Pathak et al., 1999; Lubello et al., 2004; Nath et al., 2009; Pramanik et 

al., 2022; Patil et al., 2020). Recently, using industrial effluents for irrigation has gained attention as a 

method of wastewater utilization, offering both benefits and drawbacks (Gautam et al., 2021; Kaur et al., 

2019; Snehlata et al., 2018; Rana and Kumar, 2017; Sinha and Paul, 2013; Dush, 2012; Panaskar and 

Pawar, 2011; Verma and Sharma, 2012; Lata, 1983; Sisodia and Bedi, 1985; Sharma, 2004; Dixit et al., 

1986). 

This study aims to characterize untreated textile industry effluent and explore its impact on the 

germination and seedling growth of Chickpea (Cicer arietinum L.) at different concentrations. 

MATERIAL AND  METHODS:  

Wastewater samples were collected from a textile mill in Jaipur (Sanganer) and stored in polyethylene 

containers in a dark environment. The samples were analyzed for various physico-chemical 

characteristics using standard APHA (1998) methods. To preserve their properties, the effluents were 

refrigerated at 4ºC. The effluents had a dark color and a strong odor. Detailed properties are listed in 

Table 1. For the bioassays, the effluents were diluted to concentrations of 25%, 50%, 75%, and 100%. 

Chickpea (Cicer arietinum L.) seeds were sterilized with a 0.1% w/v aqueous solution of mercuric 

chloride for 5 minutes to eliminate microbes, then thoroughly rinsed with sterilized double-distilled 

water. Laboratory experiments were conducted using Petri dishes, each containing 50 sterilized seeds on 

a double layer of filter paper. The dishes were labeled according to the effluent concentration tested. 

Untreated effluent concentrations of 25%, 50%, 75%, and 100% were prepared, with distilled water as 

the control. Germination percentage was observed in each Petri dish from 24 to 120 hours after seeding. 

Growth parameters such as germination rate, plumule, and radicle length were measured daily from the 

first to the seventh day after seedling emergence. Throughout the germination period, emergence and 

growth parameters like germination percentage, root length, and shoot length were recorded. 

RESULT AND DISCUSSION: 

The germination rate of Chickpea (Cicer arietinum L.) varieties shows a progressive increase with rising 

concentrations of textile wastewater up to 50%, but beyond this threshold, it declines (refer to Table 2). 

At higher concentrations, the impact of wastewater on Chickpea germination becomes notably adverse, 
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with inhibition rates ranging from 60% to 80% observed in treatments of 75% to 100% wastewater. 

Similar observations were made by Khan et al. (2011), who found that higher concentrations of textile 

wastewater negatively affected seed germination. Dash (2012) also noted decreased germination 

efficiency at higher concentrations of domestic wastewater, while Varma and Sharma (2012) reported a 

decrease in wheat plant growth at high concentrations of dairy and textile wastewater. Nagda et al. 

(2006) observed a decrease in seed germination efficiency at higher concentrations of industrial effluent. 

The osmotic pressure of the effluent rises with increasing concentrations of total salts, making inhibition 

more challenging and impeding germination efficiencies. The ability of seeds to germinate under high 

osmotic pressure varies depending on variety and species. Lower effluent concentrations support 100% 

seed germination in kidney bean and millet, whereas higher concentrations associated with sugar factory 

effluent reduce germination in these crops (Ajmal and Khan, 1983). Treatment with contaminated water 

also delays seed germination in Chickpea, possibly due to reduced water uptake at higher salinity levels 

caused by the toxicity of high osmotic pressure in the seedling medium. Khan and Sheikh (1976) 

reported a significant reduction and delay in the germination of Capsicum annuum seeds with sewage 

treatment, attributing it to decreased water uptake at higher salinity levels due to high soluble salts. 

Moreover, notable decreases in seedling length were observed with textile wastewater treatments at 

concentrations of 75% to 100%. However, treatments at lower concentrations (25% to 50%) resulted in 

increased seedling length in Chickpea (refer to Table 3). 

CONCLUSION:  

The results of this study could have significant implications for agricultural practices, especially 

concerning the widespread irrigation of diluted effluent. The findings suggest that the best seed 

germination and seedling growth occur at effluent concentrations between 25% and 50%. Therefore, 

utilizing treated textile wastewater for irrigation could offer agricultural benefits. Moreover, it is 

advisable that textile wastewater undergoes thorough treatment before being discharged onto land to 

reduce pollution and mitigate potential adverse effects on the environment. 

REFFERENCE  

APHA ,1998. Standard  methods for  Examination of water and waste water, 20th ed. American Public 

health association, water Washington. D.C. 273-278. 



       The Academic                                                                                      Volume 2 | Issue 5 | May 2024 

Ajit kumar Sharma, Payal Soan & Ankita Kumawat                                                           Page | 371  

Patil,V.N.,Patil, R.S.,Yadav,Sager, Mulla,Aslam, Jadhav, Sandeep and Patil Harsha,V. 2020. Phytotoxic 

Effect of Industrial Effluent on Germination of Triticumaestivum following in-Vitro Exposure. 

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) Vol.9, 

Issues 4. 

Parnanik,S.K.,N.J.Nezu,T.Siddiques,D.Roy, and J.K.,Roy.2022.Impact of Tobacco Industry Wastewater 

on Gremination and Seedling Growth of Mungbean.Baqngladesh  Agron.J.25(2) 129-137. 

Bharadwaj, S.M. 1999.  Performance of constructed wet tends in treating dye waste water of Textile 

industries in Sanganer Ph. D thesis university of Rajasthan, Jaipur. 

Central Pollution Control Board (CPCB) 1989. A Report on central pollution control Board. 

Dash, Aditya Kishore 2012.Impact of domestic waste water on seed germination and physiological 

parameters of Rice and Wheat.  IJRRI 12(2) 280-286. 

Dixit  A, M. Laxman and  S.K. Shrivastava 1986. Effect of  Cardboard factory effluent on seed 

germination and early seeding growth of Rice seed. Seed Research 14:66-71.Environment,  Pollu. 

30:135-141. 

Gautam, D.D. and S. Bishoni 1992. Effect of dairy Effluent on seed  germination of Rabi and Kharif 

crop plants. Journal of environmental Biology . 13(1):007-002.  

Gautam Shelja,Ajit Kumar Sharma and Ravi Sharma 2021. Phyto-toxicity of Heavy metals Cd, and Hg 

on crop plants. Agricaqua science research Journal Vol 2 (2) ,24-46. 

Kaur Manpreet, Vikas Sharma, Yaduvendra  Pal ,Singh and V.D. Paradkar 2019. Effect of textile waste 

water on seed Germination and some Physiological Parameters in Vegetable Crops under Drip 

Irrigation. International Journal of Current Microbiology and Applied Science .Vol 8 (7):206-209. 

Khan , S.S. and K.H.  Sheikh 1976. Effect of different level of Salinity on seed Germination and growth 

of capsicum annum. Biologia. 22: 15-25. 

Lata. K. 1993, Effect of heavy metal zinc on seedling growth of some legumes. Journal  Indian Bot. Sco. 

62 (supp)  82. 



       The Academic                                                                                      Volume 2 | Issue 5 | May 2024 

Ajit kumar Sharma, Payal Soan & Ankita Kumawat                                                           Page | 372  

 Sisodia. G.S. and S.J. Bedi 1985. Effect of chemical industry effluent on seed germination and early 

growth performance of wheat. Indian Ecol. 19(2):189-192. 

Lubello C, R. Gori, N.F. Paolo and F.ferrini 2004,  Municipal-Treated waste water reuse for plant 

nurseries irrigation. Water research 38: 2939-2947. 

Nagda. G.K,  A.M. Diwan and V.S. Ghole 2006. Seed germination bioassays to assess Toxicity of 

molasses fermentation based bulk drug industry effluent. Electronic journal of  Environmental. 

Agriculture and food chemistry. 5(6):1598-1603. 

Nath. K,D. Singh, S. Shyam, Y.K. Sharma 2009. Phytotoxic  Effect of chromium and tannery effluent of 

growth and metabolism of phaseolus  mungo Roxb. Journal of Environmental Biology 30:227-234. 

Panaskar, D.B.and R.S.Pawar, 2011. Effect of textile mill effluent on growth of sorghum vulgare and 

vigna  aconitifolla seedlings. Indian Journal of science and Technology 4(3) Patil,V.N.,Patil, 

R.S.,Yadav,Sager, Mulla,Aslam, Jadhav, Sandeep and Patil Harsha,V. 2020. Phytotoxic Effect of 

Industrial Effluent on Germination of Triticumaestivum following in-Vitro Exposure. International 

Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) Vol.9, Issues 4. 

Parnanik,S.K.,N.J.Nezu,T.Siddiques,D.Roy, and J.K.,Roy.2022.Impact of Tobacco Industry Wastewater 

on Gremination and Seedling Growth of Mungbean.Baqngladesh  Agron.J.25(2) 129-137. 

Pathak H. H.C. Joshi, A. Choudhary, R. Choudhary, N. Kalra, M.K. Derivedi 1999 Soil amendment. 

With  distillery effluent for wheat and Rice cultivation. Water, Air and Soil Pollution 113:133-140. 

Pathak, H, H.C.Joshi, A- Choudhary, R. Choudhary, N.Kalra, M.K. Dwivedi 1998. Distillery effluent as 

soil amendment for wheat and Rice, Indian Journal of Indian Society Soil Science 46:155-157. 

Paul,R. 1997 Ecotesting of textiles an Indian prospective. Journal of Industrial textiles 82-88. 

Radosevich. S. J.Holt and C. Ghersa 1997. Weed ecology implications for management. Wily.Ny. 

Ramana S, A.K. Biswas, S. Kandu J.K. Saha. and R.B.R. Yadav 2002 Effect of distillery effluent on 

seed germination of some vegetable crops.Bio Resource Technology. 82:273-275. 



       The Academic                                                                                      Volume 2 | Issue 5 | May 2024 

Ajit kumar Sharma, Payal Soan & Ankita Kumawat                                                           Page | 373  

Rana, Shivangi and Krishan Kumar 2017.Study of Phototoxic effect of Textile waste water on seed 

germination and Seedling growth of Triticum aestivum L.,International Journal of Bioscience and 

Technology .Vol.10 (8).58-66. 

Saravan moorthy, M.D. and K.B.D. Ranjitha 2007. Effect o f textile waste water on morph-physiology 

and yield on two varieties of peanut ( Arachis hypogeal. L.) Journal of Agriculture Technology 3:335-

343. 

Sharma Ajit Kumar 2004,Water quality problem in Mathura and its effect on the physiology of major 

crops in the region Ph.D. Thesis Dr. B.R. Ambedkar University Agra (U.P.). 

Sinha, Sankar Narayan and Dipak Paul ,2013.Impact of sewage water on seed germination and vigour 

Index  of Cicer arietinum L. and pisum sativum L. International Journal of food agriculture and 

veterinary science 3(3)19-26. 

Snehlata , Nidhi Parashar (Sharma), Abha Pathak, Kapila Saraswat and Ravi Sharma 2018.Utilization of 

Sewage effluents for irrigation crop plants for Sustainable improvement I Percentage, Seed germination 

in  Cereal  and Legume Crops. International Journal of Agricultural Research Sustainability and Food 

Sufficiency (IJARSFS).5(2).259-279. 

Ungar. I. A. 1987.Halophyte seed germination Botanical review 44:233-264. 

Verma. Lav. And Jyoti Sharma 2012. Effect of Dairy and textile waste water on growth of plant wheat. 

Rasoyan Journal of Chem. 5(3): 351-355.  

 

 

 

 

 

 

 



       The Academic                                                                                      Volume 2 | Issue 5 | May 2024 

Ajit kumar Sharma, Payal Soan & Ankita Kumawat                                                           Page | 374  

               Table 1, Physico-Chemical parameters of Textile waste water Parameter  

S.No. Parameter Textile waste water 

1. Colour Blackish 

2. pH 8.5 

3. TDS  Mg/L 2340 

4. BOD. Mg/L 285 

5. COD. Mg/L 780 

6. Total Kjeldal Nitrogen 8.5 

7. D.O. Mg/L 2.5 

8. Sodium Mg/L 588 

9. Potassium Mg/L 26 

10. Sulphate Mg/L 402 

11. Magnesium Mg/L 64.4 

12. Chloride Mg/L 410 
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Table 2, Effect of different concentration of textile waste water on seed germination                         

percentage (%) of  Chickpea (Cicer arietinumL.)  

Textile waste water concentration % Percentage of germination 

25% 94% 

50% 88% 

75% 80% 

100% 68% 

Control 95% 
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                              Table 3, Growth of Seedling in Various Concentrations 

Concentration % of textile 

waste water 

Root length(CM) Shoot length(CM) 

25% 3.8 4.00 

50% 3.3 3.5 

75% 3.8 3.5 

100% 2.4 2.7 

Control 4.5 4.9 
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     (A) 

Washing with Chemical and Water                   (B).Bleaching after Dye 

 

 

(C) After Washing Dry to sunlight     (D) After Dry Collect Cloth for Packing   

 

 

 

 


