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Abstract 

With increasing industrial development, safe disposal of industrial effluent has become the more ecological challenge. 

Finding suitable eco-friendly techniques for the potential utilization of these released effluents as a source of nutrients becomes 

essential. The present investigation was carried out to screen the effect of different stages of dairy effluent on the germination 

index of Vigna radiata, Oryza sativa, Vigna mungo, Sesamum indicum and Arachis hypogea. The findings revealed a remarkable 

effect in germination index with primary treated dairy effluent when compared with the other stages of the dairy effluent in all 

the plant species except Arachis hypogea. Further work was carried out to study the effective and suitable concentrations (25%, 

50%, 75%, and 100%) of dairy effluent in promoting germination index, growth and biomass of different plant species. 

Biochemical parameters such as chlorophyll and protein were estimated.  Chloride and sulphate content of the seedlings were 

also analyzed. The dairy effluent showed a favourable enhancement on the growth and biochemical parameters at low 

concentration (25%). It was observed that with an increase in effluent concentration there was a corresponding decrease in 

seedling growth and biomass. Microflora of the dairy effluents were isolated and characterized to study the frequent distribution 

of bacterial and fungal isolate which would support the degradation of organic and inorganic nutrients thereby influencing its 

growth and on the growth of the plant. 
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Introduction 

Water is one of the most important precious 

resources found on the earth.  The water resources are most 

often affected by anthropogenic activities and also from 

industries. With  the  exponential  increase  in  the  number  

of  industries,  there  has  been  a  substantial  increase  in 

generation  of  industrial  wastewater,  which  is  

discharged  either  into  open  land  or  nearby  aquatic 

ecosystems. This activity promotes varying degree of 

pollution load in water, soil and air. The effluent is an 

inevitable consequence of industrial process, if the effluent 

cannot be profitably used it is called pollutant. In  arid  and  

semi-arid  regions  of  the  country,  where shortage  of  

water  becomes  limiting  factor,  the  effluent  is  being 

used  for  irrigational  purposes  by  the farmers  in  

agriculture  and  agro-forestry  practices.  Since the 

production of wastewater is a continuous process, it can 

cater for substantial irrigation requirements (Rajendra 

Gaikar et al., 2010). Many workers reported beneficial 

effect of dairy effluent. Zabek (1976) working on light soils 

observed that the irrigation with dairy effluents increased 

NPK in soils and crops, green fodder and wheat grains. A 

series of experiments were carried out by Jenson (1981) in 

which dairy effluent was supplied to crops cultivated in 

sandy soils and received positive response. Ajmal et  al. 

(1984)  observed  that  the  plant  height  was  reduced  by  

the  use  of  100%  dairy processing effluent but 25 to 75% 

effluent increased the plant height in kidney bean and pearl 

millet. Arora et al. (2005) worked on the organic pollution 

load of Aachal dairy mill effluent in terms of 

physicochemical and bacteriological characteristics and 

their effects on seed germination of certain agricultural 
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crops. Gautam and Bishnoi (1990)   carried out experiments 

on germination of wheat seed with undiluted and diluted 

(1:1) dairy effluent and found more growth in diluted 

effluent. Pandit et al. (1996) found that the 25% diluted 

dairy effluent is beneficial for the cultivation of Sorghum 

bicolor L.  

  As  the  problem  of  waste  disposal has now 

attained complex dimensions, it becomes essential either to  

find  suitable  ways  for  the  safe  disposal  of  these  

wastes  or  to suggest  novel  use,  considering  them  as  

by- products.  Otherwise these will remain as accumulated 

wastes, contributing significantly to the environmental 

pollution. The dairy industry in India on an average has 

been reported to generate 6-10 liters of waste water per liter 

of the milk processed. Depending upon the process 

employed, product manufactured and housekeeping 

exercised. The waste water of dairy contain large quantities 

of milk constituents such as casein, lactose, inorganic salt, 

besides detergents and sanitizers used for washing (Kolhe 

et al., 2009)  The recycling of nutrients through land 

application of dairy waste effluent, requires usage of crops 

capable of utilizing these nutrients (Macoon et al., 2000). 

Industrial effluents rich in organic matter and plant 

nutrients for agriculture are considered as cheaper way of 

disposal (Nagda et al., 2006). The present study deals with 

the screening of different stages of dairy effluent on seed 

germination and to analyze the impact of effective stage of 

dairy effluent using various concentrations on  growth and 

biochemical aspects of  the plants namely Green gram 

(Vigna radiata), Paddy (Oryza sativa ), Black gram (Vigna 

mungo), Sesame (Sesamum indicum) and Pea nut (Arachis 

hypogea). Micro flora of the dairy effluents were isolated 

and characterized to study the frequent distribution of 

bacterial and fungal isolate which would support the 

degradation of organic and inorganic nutrients thereby 

influencing its growth and on the growth of the plant. 

Materials and methods 

The dairy effluent sample was collected from 

Tamil Nadu Co-operative Milk Producers Federation 

Limited, Ambattur, Chennai and was stored in a dark place. 

The sample was analyzed for various physico-chemical 

characteristics as per the method described by APHA 

(1989) in Standard Methods. The healthy and uniform 

similar seeds of all the five crops were selected. The seeds 

were sterilized with 0.1% mercuric  chloride  for  1  to  2  

minutes  and  washed  thrice  with distilled  water.  The  

seeds  were  kept  over  sterilized  filter  paper  in  Petri  

plates. The seeds were treated with equal volume of 

different stages of dairy effluent (Primary treated sample-

PTS, Secondary treated sample-STS and Tertiary treated 

sample-TTS) and sterile distilled water as control. The 

number of germinated seeds was recorded at fixed intervals 

for three replicates of each treatment while each replicate 

consisted of 10 seeds. Numbers of seeds germinated were 

counted on sixth day and total germination percentage was 

calculated. Further work was carried out to study the 

effective and suitable concentrations (25%, 50%, 75%, 

100% and sterile distilled water as control) of dairy effluent 

in promoting germination index, growth and biomass of 

different plant species on the tenth day. The seedlings were 

separated into root and shoot. Biochemical parameters such 

as chlorophyll (Arnon, 1949) and protein (Lowry, 1951) 

were estimated.  Chloride and Sulphate content of the 

seedlings were also analyzed (Chemical test procedure). 

Isolation and characterization of microorganisms 

The microflora (bacteria and fungi) from the 

dairy effluents were isolated using standard procedure and 

bacterial isolates were identified using Bergey’s manual of 

bacteriology (9th edition). Nutrient agar media was used for 

bacterial isolation and fungal colonies were isolated using 

Sabourd Dextrose Agar medium by slide culture method. 

Statistical analysis 

The data collected from this study was subjected 

to Standard deviation and Analysis of Variance (ANOVA-

one way). 

Results and discussion 

The physico-chemical properties of dairy effluent 

were given in Table 1. The dairy effluent is white in colour 

and unpleasant. pH value indicates acidic to alkaline nature 

of effluent. The wide variation in the pH value of effluent 

can affect the survival of various micro organisms. Total 

Dissolved Solid (2100 mg/ml) is higher when compared to 

permissible value. The total solid concentration in waste 

effluent represents the colloidal form and dissolved species. 
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The probable reason for the fluctuation of value of total 

solid may be due to content collision of these colloidal 

particles. The rate of collision of aggregated process is also 

influenced by pH of the effluents (Kolhe and Pawar, 2011). 

Table 1. Physicochemical properties of dairy effluent 

Particulars 

Value  

(mg/l) 

I.SI.. 

Value(mg/l) 

pH 7.5 8.0 

Colour 

Dirty 

white 

Should be 

absent 

BOD 30 50 

COD 250 250 

Total Dissolved 

Solids 2100 1500 

Total  Suspended 

Solids 100 Not above 450 

Chloride 1000 600 

Sulphate 1000 

Not above 

1000 

Calcium 100 600 

Magnesium 16.60 - 

Potassium 75.6 - 

Oil and grease Up to 10 10 

 

In the present study, chloride content of the 

effluent was 1000 mg/l which is found to be higher than the 

standard value which may be attributed to dissolution of 

salt deposits discharged in effluent from dairy industries. 

The value of sulphate content in the effluent was 1000 

mg/l. When water is over loaded with organic waste to 

point that oxygen is removed then sulphate as an electron 

acceptor is often used for breakdown of organic matter to 

produce hydrogen sulphide and produce rotton egg smell 

(Welch, 1980). BOD value of the effluent is 30 mg/l, 

compared to the standard value of 50 mg/l. Low value of 

BOD may be attributed to the quantity of total solids, 

suspended solids in effluents as well as to the quantitative 

number of microbial population (Avasan and Rao, 2001). 

Waste water of dairy industry contains number of milk 

constituents and all these components contribute to the 

BOD value.  The presence of microbes and high solubility 

of oxygen in effluent ensure that the demand does not 

increase in available oxygen (Kolhe and Pawar, 2011). A 

screening study carried out with the plants using various 

stages of concentrated treated dairy effluent samples 

revealed that there was a marked variation in germination   

percentage of three plants when treated with different 

stages of dairy effluents except Oryza sativa and Arachis 

hypogea which showed inhibition to germination. 

Specifically, the primary treated sample showed a 

remarkable germination percent compared to the other two 

effluents (Fig. 1).  

Fig. 1. Effect of various stages of dairy effluent on percent 

germination 

PS1 - Vigna radiata, PS2- Oryza sativa, PS3- Vigna 

mungo, PS4 - Sesamum indicum, PS5- Arachis hyopgea 

Fig.2. Effect of primary treated dairy effluent on seedling 

growth, fresh and dry weight in Vigna radiata, Oryza 

sativa, Vigna mungo and Sesamum indicum 

 SG-Seedling growth, FW- Fresh weight, DW- Dry weight 

Hence further work was carried out with the 

various concentration of primary treated (viz.25%, 50%, 

75%, 100%) dairy effluent to find the suitable 

concentration which would increase the seed germination 

and growth (Fig. 2). When compared to the control, the 
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observation showed that the effect of effluent from 25% to 

50% was remarkable and was promotive. After 6days of 

observations in petridishes trial, it was found that the 

maximum growth of plumule and radicle was in 25% 

effluent treatment. This showed that the percent seed 

germination was inversely proportional to effluent 

concentrations. Lower concentrations of primary treated 

dairy effluent showed promoting effect on seed 

germination, seedling growth, and biomass production in 

all the plant species (Fig. 2). It was revealed that the effect 

of various concentrations of dairy effluent on the growth 

was found to be significant in all the plants (F value > 

p=0.05 for all the growth parameter. The  magnitude  of  

reduction  in  seed  germination  and  seedling  growth  was 

higher at 100% concentration which may be probably due 

to higher osmotic  pressure.  Osmotic pressure of the 

effluent at higher concentration of total salt was making 

imbibitions more difficult and retarded germination (Nagda 

et al., 2006). Suppression of seedling growth by effluent 

dilutions above 25% observed in the present study is in 

reference with the earlier studies of Anoop Singh et al. 

(2002) in Triticum aestivum L., Rajendra B.Gaikar et al. 

(2010) in Soyabeans, Paddy (Dhanam,2009), Ragi 

(Lakshmi and Susndaramoorthy, 2000) Wheat (Priya 

Koushik et al., 2005).  

Fig. 3. Effect of 25% PTS on plant varieties 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Tolerance index of the plant species 

 

 

 

 

 

 

 

Fig. 5. Phytotoxicity of the plant species 

 

 

 

 

 

 

 

Biochemical parameter viz. chlorophyll content 

was increased at lower concentrations and maximum 

increase was observed at 25% concentration (Fig. 6).  

Pandey and Soni (1994) also suggested that the interaction 

between the various constituents of the effluent and native 

microbes might be responsible for the inhibition of seedling 

growth. The concentration of effluent should be reduced to 

beneficial level of nutrient by diluting to suitable 

concentrations with water. The seed vigor, tolerance index 

and phytotoxicity of all the four crops grown at different 

concentrations of primary treated dairy effluent showed 

that the maximum marked variation of seed vigor and 

tolerance index was found at 25% concentration of the 

primary treated dairy effluent (Figs. 3, 4 and 5). 

Phytotoxicity level was found to be higher in case of higher 

concentrations (50% to 100%). 

Enhancement   of chlorophyll could be due to 

high nutrient uptake, higher synthesis and   translocation   

probably   facilitated   by optimum availability of  iron  and  

magnesium and  also  due  to reduction  in phenol content 

in the primary treated dairy effluent (Nagda et al., 2006). 

Protein content were increased in this study at 25% 

concentration (Fig. 7). The   crude    protein   concentration   
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of  corn increased  quadratically  with  increased  N  

fertilizer  with dairy  effluent  application (Pandit               

et al.,1996). The  enhancement  of protein content of crop 

plants might be due to increased rate of amino acid 

synthesis probably attributed to the  higher  rates  of  both  

RNA-ase  and  transaminase activity (Singh et al., 1991). 

Biochemical parameters such as chlorophyll and protein 

contents were maximum at lower concentrations. Chloride 

and sulphate content of all the species showed an increased 

accumulation of chloride and sulphate at 25% 

concentration. 

Fig. 6. Biochemical parameters of the plants treated with 

primary treated dairy effluent 

 

  

 

 

 

 

 

 

 

Chl a- Chlorophyll a, Chl b- Chlorophyll b, TChl- Total 

Chlorophyll. 

Fig. 7 Protein content of the plants treated with primary 

treated dairy effluent 

 

 

 

 

 

 

 

 

 

 

Fig. 8. Chloride content (mg/g) in plant varieties 

 

 

 

 

 

 

 

 

 

Fig. 9. Sulphate content (mg/g) in plant varieties 

 

 

 

 

 

 

 

 

 

 

Fig. 8. Percent distribution of microflora 

    

 

 

 

 

 

 

Though large amount of nutrients present in 

effluents were removed by various process handled in 

primary treatment of dairy effluent, TDS (Table 1), 

chloride (Fig. 8) and sulphate level (Fig. 9) remain  higher 

which would have enhanced the growth of plants because 

most of the plants are used as biofilters. The frequent 

distribution of microflora in dairy effluent is found to be 

more in primary treated dairy effluent (Fig. 8) of which 

Pseudomonas sp (58%) was found to be dominant followed 

by Escheritia coli (40%) and Aerococcus (2%) among the 
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bacterial isolates. Aspergillus niger (45%) dominated the 

fungal isolates followed by Mucor sp (25%) and other 

species of Aspergillus (30%). Addition of soluble organic 

materials in the dairy effluent (e.g. Lactose) would have 

stimulated the microbial growth and activity promoting 

microbial diversity there by influencing its growth and on 

the effective growth of the plants. 

Conclusions 

   Since, the higher concentrations of the treated 

dairy effluent inhibits the plant growth,  it  is  

recommended  that  only  after  suitable  dilution, dairy 

effluent can be effectively used for irrigation.  The primary 

treated sample at low concentration (25%) showed a 

remarkable response in growth and germination compared 

to other stages of   treated samples. The study suggests 

further field trial, impact of dairy effluent on soil physico 

chemical properties, strain improvement and varietal 

screening of the plant species used for the effective 

utilization of the diluted dairy effluent for irrigation 

purposes. 
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