
 
*Corresponding author: Noorjahan C.M 
Department of Zoology, Justice Basheer Ahmed Sayeed College for Women (Autonomous), Chennai-600 018, Tamil nadu, India 

   

 

 
 
 

ISSN: 0976-3031 

Research Article 
 

PHYSICO CHEMICAL PARAMETERS OF UNTREATED INDUSTRIAL EFFLUENT AND ITS  
EFFECT ON GERMINATION AND GROWTH OF PLANT, LUCERNE GRASS- ALFAALFA 

 

Noorjahan C.M* 
 

Department of Zoology, Justice Basheer Ahmed Sayeed College for Women (Autonomous),  
Chennai-600 018, Tamil Nadu, India 

 

 
ARTICLE INFO                                       ABSTRACT  

 

 
 

 

 
 

 

Environmental pollution has now become a global problem which is mainly due to the discharge of 
various industrial wastes into the environment without proper treatment before its disposal by the 
industries. Hence the present study was carried out to determine the physico chemical parameters of 
untreated industrial effluent and also to study its effect on the germination and growth of plant, 
Lucerne grass-Alfaalfa. The results of  physico chemical parameters of the effluent showed that the 
colour of the effluent was black with unpleasant odour,   pH was alkaline with high pollution load 
such as EC, TSS, TDS, BOD, COD and chromium which surpassed the permissible limits for its 
disposal indicating high pollution potential of the effluent. The results of germination and growth of 
plant, Lucerne grass - Alfalfa revealed  decreased rate of germination as well as the growth of plant 
which may be due to the presence of toxic substances present in waste water that has decreased the 
growth of Lucerne grass-Alfalfa exposed to 100% untreated sample. 

 
 

  

  
 
 

 
 

 
 

 
 
 

 
 

 
 
 
 
 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

  
 
 
 

INTRODUCTION  
 

Water is one of the most important constituent of life 
supporting system (SangitaP.Ingole et al., 2012). It is the basic 
requirement of all living beings. Hence all organisms have a 
right to access clean water. But humans, the most dominating 
creatures on earth exploit it. The increasing demand of 
luxurious utilities paves way to industrialization. Industrial 
growth not only offers a better lifestyle to human beings but 
also provides various opportunities to millions of people 
worldwide. But these industries release various harmful 
substances into the environment thereby polluting the 
surrounding and in turn it forms a threat to humanity itself.  
 

Industrialization  
 

There are various industries such as tannery, paper and pulp, 
sago, sugar, distillery etc. which contribute to environmental 
pollution. The industrial effluents pollute not only the water 
bodies but also the entire biosphere (SaravanaBabu, 2011). 
Tannery industry is reputed globally as a major industry, which 
contributes to water pollution, owing to the major consumers of 
water and usage of mineral tanning agents.   (Devi, 2011).  The 
Tannery effluent ranked as high pollutants among all other 
industrial waste (Eye and Lawrence, 1971). It is highly 
complex and toxic. Generally tannery waste water is basic, 

dark brown in colour and have high content of organic 
substances. These substances vary according to the chemicals 
used (Leta et al., 2004). It contains tannin, high suspended 
solids and dissolved solids, BOD and some inorganic 
compounds such as chlorides, sulphides, sulphates, sodium and 
some toxic heavy metals, which affect the environment 
(Noorjahan, 2014). 
 

Impact of industrial effluent on the environment  
 

Industrial waste produce serious consequences of pollution on 
fresh water streams and lands for agriculture (Leta et al., 2004). 
Tannery containing large amount of wastes especially tannins 
are toxic to plants, animals and soil as well as water 
microorganisms. They cause stunting growth, chlorosis and 
reduction in yield in plants (Subramani and Hari balaji, 2012). 
Heavy metals in the tannery effluent is one of the most 
hazardous environmental pollutants. Toxic heavy metals like 
Cr, Cu, Zn, Pb and Cd are mostly absorbed and get 
accumulated in various plant parts as free metals which may 
adversely affect the plant growth and metabolism. Human 
beings and cattles are affected when these metals are 
incorporated into the food chain (Iman Khasim and 
Nandakumar, 1989).  
Based on all the above literature cited, an attempt has been 
made to analyze the Physico-chemical parameters of untreated 
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industrial effluent and to study its effect on the germination and 
growth of plant, Lucerne grass- Alfaalfa.  

 

MATERIALS AND METHODS 
 

Materials 
 

Collection of Untreated Industrial (Tannery) Effluent 
 

Untreated industrial effluent was used as the material in this 
study. The untreated sample was collected in polythene 
containers from the point where in the effluent from different 
processing units are discharged together from industry situated 
in Chennai, Tamil Nadu, India. They were brought to the 
laboratory with due care and stored at 25°C for further analysis.  
 

Procurement of seeds of plant, Lucerne grass-Alfalfa, for 
germination and growth in 100% untreated industrial 
effluent 
 

The seeds of plant, Lucerne grass-Alfalfa were procured from a 
local nursery located in Chennai for the germination and 
growth in 100% untreated industrial) effluent. 
 

Methods 
 

Physico-chemical parameters of untreated industrial effluent 
 

The physico-chemical parameters such as Colour, Odour, pH, 
Electrical Conductivity (EC), Total Suspended Solids (TSS), 
Total Dissolved Solids (TDS), Biochemical Oxygen Demand 
(BOD), Chemical Oxygen Demand (COD) and heavy metals- 
Chromium of untreated industrial effluent were determined by 
following the Standard Methods outlined by APHA (1995). 
 

Germination and growth of plant, Lucerne Grass, Alfaalfa 
Germination and growth of plants such as Lucerne Grass- 
Alfalfa was carried out by following the procedure of Brightlin, 
(2012). The seeds of Lucerne Grass-Alfalfa, were washed with 
mercuric chloride solution for 2 minutes and then thoroughly 
washed in distilled water. Each earthen pot filled with farm 
yard manure was sown with 10 seeds allowed to germinate by 
irrigating with equal volume of untreated industrial effluent. 
One set was irrigated with water as control. Five replicates 
were maintained for each concentration. Experiment was 
carried out for the period of 90 days. The vegetative features 
(i.e) shoot length, root length, number of leaves and number of 
sub roots of the above plant were recorded on every 10th day 
for a period of 90 days growth. 
  

Statistical Analysis  
 

The data obtained from the experiments was analysed and 
expressed as mean and standard deviation and Anova. 
 

RESULTS AND DISCUSSION 
 

Analysis of physicochemical parameters of untreated 
industrial effluent 
 

Results of the analysis of the physico chemical parameters of 
untreated industrial effluent is depicted in Table-1. The results 
of the study revealed that colour of the untreated industrial 
effluent was blackish in colour with unpleasant odour. This 
colour and odour of the untreated effluent could be due to 
decomposition of organic or inorganic matter (Noorjahan, 
2014). pH of the industrial effluent was found to be alkaline 

(7.27±0.0187), alkaline nature of the tannery effluent may be 
attributed to the presence of carbonates and bicarbonates 
present in the effluent (Kamu and Achi, 2011).  
 
 
 
 
 
 
 

 
 
 
 
 
 

 
Electrical conductivity of the sample was high (8990±1.8708), 
which may bedue to the presence of inorganic substances and 
salts (Ivy et.al., 2015). According to Saxena and Shrisvastava 
(2002), the level of total suspended solids was found to be 
higher (6908±1.8708), in industrial effluent, compared to 
CPCB (1995) permissible limit for effluent discharge. This 
high amount of suspended particles has adverse effects on 
aquatic organisms, reduced the diversity of life in aquatic 
system, depletes oxygen and cause silting in ponds during rainy 
season (Brightlin, 2012). High level of TDS (6672±1.8748), in 
the effluent may be due to high salt content and also renders it 
unsuitable for irrigation (Ivy et.al., 2015). BOD level was also 
high (1722±1.8906), than the permissible limits of CPCB 
(1995). COD test is the best method for organic matter 
estimation and rapid test for determination of total oxygen 
demand by organic matter present in the sample, whereas 
elevated amount of COD (9600±2.908) in the present study 
may be due to high amount of organic compounds which are 
not affected by the bacterial decomposition. (Nagarajan and 
Sasikumar, 2002) and resulted in decreased dissolved oxygen 
in the aquatic ecosystem this indicate that the effluent is 
unsuitable for the existence of aquatic organisms due to the 
reduction in DO content (Goel, 1997). Chromium levelwas higher 
(44.5±0.1870) than the permissible limit of CPCB (1995). Thus 
the analysis of physicochemical parameters of untreated 
industrial effluent confirms that the effluent released from the 
industry was black in colour with unpleasant odour,   pH was 
alkaline with high pollution load such as EC, TSS, TDS, BOD, 
COD and chromium which surpassed the permissible limits of 
CPCB (1995) for its disposal indicating high pollution potential 
of the effluent.  Germination and growth of plant, Lucerne 
Grass-Alfaalfa Organic nutrient content of domestic wastes can 
be considered for the agriculture purpose. Hence the present 
study was extended further to study the effect of 100% 
untreated industrial sample on germination and growth of plant, 
Lucerne grass, Alfalfa for a period of 90 days. The results of 
germination and growth of plant, Lucerne grass-Alfalfa 
recorded on 10th,.20th, 30th40th, 50th, 60th, 70th, 80th and 90th day 
for a period of 90 days and  morphological features such as 
their shoot length, root length, number of sub roots and number 
of leaves  are depicted in Table- 2.  

Table 1 Analysis of physico chemical characteristics of 
untreated industrial effluent + Standard Deviation 

 

S.No. Physico chemical parameters 
CPCB 
(1995) 

Untreated 
industrial 
effluent 

1 Colour Colourless Blackish 
2 Odour Odourless Unpleasant 
3 pH 5.5-9.0 7.27+0.0187 

4 
Electrical Conductivity (EC) 

(µmhos/cm) 
400 8990+1.8708 

5. Total Suspended Solids (TSS)(mg/l) 100 6908+1.8708 
6. Total Dissolved Solids (TDS)(mg/l) 2100 6672+1.8748 

7. 
Biochemical Oxygen Demand (BOD) 

(mg/l) 
30 1722+1.8906 

8. 
Chemical Oxygen Demand (COD)  

(mg/l) 
250 9600+2.908 

9. Total Chromium (mg/l) 2 44.5+0.1870 
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The results of the study revealed that decreased rate of 
germination as well as the growth of plants were recorded on 
exposure to untreated effluent when compared to control.  On 
10th day, the number of leaves was recorded as 3 in control 
plant and also in plant exposed to untreated sample. But on 90th 
day, the number of leaves was reduced to 10±1* in plant 
exposed to untreated sample than that in control (11±1*).  On 
the 10th day, the root length of plants in control was 2.5±0.2* 
but it was reduced in plants exposed to untreated sample 
(1.5±0.2*). On 90th day, the root length of plants exposed to 
untreated sample was 4.7±0.2* than that of control plant (5.8 
±0.2*). On 10th day, the shoot length was recorded as 2 in 
control plant  but the shoot length in plants exposed to 
untreated sample was reduced to 1.1±0.2* . But on 90th day, the 
shoot length was reduced to 6.9±0.2* in plant exposed to 
untreated sample than that in control (7.2±±0.2*). On 10th day, 
the number of subroots was recorded as 1.9±0.86445 in control 
plant whereas in plants treated with untreared sample, number 
of subroots was reduced to 1. But on 90th day, the number of 
subroots was reduced to 7.9±1* in plant exposed to untreated 
sample than that in control (12). The presence of toxic 
substances present in waste water has decreased the growth of 
Lucerne grass-Alfalfa exposed to 100% untreated sample when 
compared to control (Tap water). This work is in agreement 
with the results of Imenpek et.al., (2017) and Noorjahan and 
Sheeba Ali Siddiqui, (2017). The data are statistically 
significant at 0.05% level. 
 

CONCLUSION 
 

Hence from the overall results of the above study, it can be 
concluded that untreated industrial effluent was black in colour 
with offensive odour. pH was alkaline with high organic load 
such as EC, TSS, TDS, BOD and COD which were higher than 
the permissible limits of CPCB (1995), indicating high 
pollutional load of the effluent which has to be treated before 
its release into the environment. Further germination, and 
growth rate of the plant, Lucerne grass was reduced when 
exposed to untreated industrial effluent due to the presence of 
toxic pollutants present in the effluent  
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