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ABSTRACT 

Effluent generated by various processes in factories is directly 

discharged without any end point treatment into drains and used for 

irrigation purposes. The present study was carried out to assess the 

effects of dairy industry effluent on seed germination and seedling 

growth of fenugreek plant. The effect of different concentration of 

treated dairy effluent on physico-chemical properties of soil, seed 

germination, seedlings growth dry matter production and biochemical 

parameters like protein and chlorophyll content of fenugreek was 

studied. The effluent used in different concentration 20 %, 40 %, 60 %, 

80 %, 100 %. The physico – chemical properties of treated dairy  

effluent was also analyzed. From present study it was concluded that treated dairy effluent 

has favorable effect on soil properties and the higher concentration of treated dairy effluent 

show favorable effect on growth of Fenugreek plant the all concentration show more 

favorable for growth of Fenugreek plant. 

 

1. INTRODUCTION 

Water resources are most often affected by industrial pollution. Pollution caused by industrial 

and dairy effluents is a serious concern in throughout the world. Dairy effluent has high 

organic loads as milk is its basic constituent with high levels of chemical oxygen demand, 

biological oxygen demand, oil & grease and nitrogen and phosphorous content.  (Macoon,   

B., 1948) To recycle nutrients through land application of dairy waste effluent requires the 
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use of crops capable of utilization these nutrients. Industrial effluents rich in organic matter 

and plant nutrients are finding agricultural use as cheaper way of disposal. Many workers 

reported beneficial effect of dairy effluent. (Zabek 1976) working on Soils observed that the 

irrigation with dairy effluents increased NPK in soils and crops, green Fodder and wheat 

grains. (Braio, V 2007, Banupriya G. 2012)  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.Ajmaletal.in 1984 observed that the plant height was reduced by 

the use of 100% dairy. (Aroraetal 2005) researcher 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 crops. Gautam and Bishnoi in 1990 carried out 

experiments on germination of wheat seed with undiluted and diluted (1:1) dairy effluent and 

found more growth in diluted effluent. Panditetal In 1996 found that the 25% diluted dairy 

Effluent is beneficial for the cultivation of Sorghum bicolor. Graeme L. and McKenzie in 

2004 studied the effect of dairy effluent on dry matter yield, nutritive characteristics and 

mineral Content of perennial pasture. 

 

2. MATERIALS AND METHODS 

2.1 Collection of dairy effluent: The dairy effluent for experiment purpose was collected 

from Kolhapur city.  

 

2.2 Collection of Fenugreek sample:  fenugreek samples were collected from local market 

of Kolhapur city.  

 

2.3 Characterization of Dairy effluent: Table no 1.Various physicochemical properties of 

effluent was analyzed and their methods as follows. 

Sr. No. Parameters Unit  Method 

1 pH - pH meter 

2 Electric conductivity Micro mhos/cm Electric conductivity meter 

3 Dissolve Oxygen Mg/lit Titration 

4 Turbidity NTU Titration 

5 Hardness Mg/lit Titration 

6 COD Mg/lit Titration 

7 BOD Mg/lit Titration 

8 Chloride Mg/lit Titration 

9 Oil and Grease Mg/lit Gravimetric 

10 TS and TDS Mg/lit Gravimetric 

11 MPN - Biological method 
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2. 4 Effect of Dairy effluent on seed germination studies 

2.4.1 Seed germination studies 

Different concentration of dairy effluent i.e. 20%, 40%, 60%, 80%, 100%, and control were 

prepared and  used for germination experiment. In this experiment 20 seeds of Fanegreek are 

sterilized with 0.1% mercuric chloride solution to remove the microbes after through wash. 

Seeds were irrigated with equal volume of different concentration of dairy effluent. Number 

of seed germination was counted on 6
th

 day and total 10
th

 day and seed germination 

percentage was counted. The early seedling growth shoot length, root length was also 

recorded at 10
th

 day. Fresh weight and dry weight also calculated on 10
th

 day. Seventh day 

old seedlings were separated in to shoot and root and were used for estimation of chlorophyll 

and protein content. 

 

2.4.2 Estimation of protein content in plant 

Protein content from the plant was estimated by Lowery’s (1951) method. plant extract 0.5 

gm leaves was crushed and  5 ml phosphate buffer  was added and centrifuge it at 10,000 rpm 

for 10 min. at 40c.   Supernatant was used for detection of protein. The standard protein 

solution was prepared and taken 0.2, 0.4, 0.6, 0.8, 1.0 ml and also 0.5 ml sample in test tube.3 

ml Lowery reagent add waited for 15 min. at room temp and 0.5 ml folin phenol reagent 

added and again incubated for 30 min. O.D. was checked  at 660 nm 

 

2.4.3 Estimation of chlorophyll content in plant 

Chlorophyll content of plant was estimated by Aron (1949) method.0.5 gms leaf sample was 

used for it. grind it and 15 ml 80% acetone and pinch of mgco3  was added. Centrifuge at 

2000 rpm for 5 min. transfer supernatant to 100 ml volumetric flask. cover up the  volume 

100 ml by 80% acetone and recorded the absorbance 663 nm and 645nm.  

 

2.5 Effect of Dairy effluent on soil characteristics 

Table 2: The Physico-chemical parameter of soil were analyzed before and after 

treatment.  

Parameter Method 

PH PH Meter 

E.C. Electric conductivity meter 

Texture Sieves method 

Field capacity (%) Gravimetric 

Water holding capacity (%) Gravimetric 

Organic carbon (%) Titration 

Organic matter (%) Titration 
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3. RESULT AND DISCUSSION 

Effect of Dairy effluent on soil characteristics 

The effect of different concentration of dairy effluent on soil properties was studied  and It 

was observed that the pH, E.C. of soil was decreases after dairy effluent treatment given to 

Fenugreek at 100% concentration pH was high 7.1 and E.C. at 100% concentration i.e. 2391 

Micro mhos/cm, the pH and E.C.  

 

The texture of soil was found to be same as before and after dairy effluent treatment given to 

Fenugreek Plant. The field capacity and organic carbon was decreases after dairy effluent 

treatment given to Fenugreek seeds and Field capacity at 20% concentration was high 26.3%.  

 

In case of organic carbon, organic matter also decreases after treatment of dairy effluent 

given to Fenugreek seed and it was show that at 20% concentration it was high i.e. 0.2289%. 

the water holding capacity of soil was increases after diary effluent treatment and increases as 

concentration of dairy effluent increases at 80% concentration W.H.C. high 45.56%. 

 

Effect of Dairy effluent on seed germination studies 

The effect of different concentration of dairy effluent on plant growth of fenugreek was 

studied. It was observed that the germination percentage at 80% concentration observed high 

i.e. 97.39%.  The seedling growth increases as concentration of dairy effluent increases at 

100%. It was high i.e. 20.2 cm. The fresh wt. and dry wt. was observed at 100% 

concentration i.e. 2.16 and 1.96 respectively. The protein and chlorophyll content increases as 

concentration of effluent increases and at 100% concentration it shows high 0.43 and 20.7 

respectively. 

 

Table 3: Physiochemical Properties of Treated dairy Effluent. 

Sr.No. Parameters Unit Values Method 

1 pH - 8.4 pH meter 

2 Electric conductivity Micro mhos/cm 9719 Electric conductivity meter 

3 Dissolve Oxygen Mg/lit 4.8 Titration 

4 Turbidity NTU 5.4 Titration 

5 Hardness Mg/lit 4.7 Titration 

6 COD Mg/lit 60 Titration 

7 BOD Mg/lit 80 Titration 

8 Chloride Mg/lit 66.07 Titration 

9 Oil & Grease Mg/lit 4.3 Gravimetric 

10 TS & TDS Mg/lit 400 200 Gravimetric 

11 MPN - 147.041/100ml Biological method 
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Table 4: Physiochemical Properties of soil before Dairy effluent Treatment given to 

Plant. 

Sr. No. Parameters Values 

1 pH 7.93 

2 Electric conductivity  (Micro mhos/cm) 991 

3 Texture Gravel 

4 Field capacity (%) 20 % 

5 Water holding capacity (%) 40.10 % 

6 Organic carbon (%) 0.1127% 

7 Organic Matter (%) 0.2010 % 

 

Table 5: Effect of treated Dairy Effluent on seed Germination, Seedling Growth, Dry 

matter production, Protein, chlorophyll content of Fenugreek Plant. 

Effluent 

Conc. 

(%) 

Germination 

(%) 

Seedling Growth (cm) Fresh 

Weight 

gm/plant 

Dry 

Weight 

gm/plant 

Protein 

content 

Chlorophyll 

content 
Shoot 

Length 

Root 

Length 

Total 

Length 

20 89.05±0.02 8.0 3.3 11.3±0.1 2.01±0.02 1.79±0.01 0.11±0.01 13.3±0.02 

40 85.63±0.02 10.9 5.3 16.2±0.1 1.74±0.01 1.49±0.01 0.35±0.01 16.4±0.01 

60 86.36±0.01 11 5.3 16.3±0.1 2.2±0.02 1.90±0.01 0.4±0.01 18.4±0.01 

80 97.39±0.02 11.9 5.9 17.8±0.1 1.15±0.01 1.12±0.01 0.41±0.01 19.2±0.01 

100 90.74±0.01 13.5 6.7 20.2±0.1 2.16±0.01 1.96±0.01 0.43±0.02 20.7±0.01 

Control 54.25±0.01 12 5.5 17.5±0.1 1.88±0.01 1.02±0.01 0.51±0.04 13.6±0.01 

 

Table 6: Physiochemical Properties of soil after Dairy effluent Treatment given to 

Fenugreek Plant. 

Sr. No Parameters 
Effluent Concentration (%) 

20% 40% 60% 80% 100% Control 

1 pH 6.4 6.6 6.8 7 7.1 6.3 

2 Electric conductivity 2156 2208 2348 2345 2391 95.5 

3 Texture Gravel Gravel Gravel Gravel Gravel Gravel 

4 Field capacity (%) 26.3 25.5 25 24.1 23.3 20.8 

5 Water holding capacity% 44.22 44.74 44.78 45.56 47.07 40.4 

6 Organic carbon (%) 0.1394 0.1340 0.1338 0.1278 0.1273 0.1270 

7 Organic Matter (%) 0.2273 0.2271 0.2268 0.2261 0.2289 0.2148 
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Graph No. 1: Effect of treated Dairy Effluent on seed Germination of Fenugreek 

(Trigonellafoenumgraecum) Plant: 

 

 

Graph No. 2: Effect of treated Dairy Effluent on Seedling Growth of Fenugreek 

(Trigonella foenumgraecum) Plant. 

 

 

Graph 3: Effect of treated Dairy Effluent on Fresh wt. & dry wt. of Fenugreek 

(Trigonellafoenumgraecum) Plant. 
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Graph 4: Effect of treated Dairy Effluent on Proteincontent of Fenugreek 

(Trigonellafoenumgraecum) Plant. 

 

 

Graph 5: Effect of treated Dairy Effluent on Chlorophyll content of Fenugreek 

(Trigonellafoenumgraecum) Plant. 
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Graph 6: PH of soil dairy effluent treatment. 

 

 

Graph 7: Field capacity of soil after dairy effluent treatment. 

 

 

Graph 8: Water holding capacity of soil after dairy effluent treatment. 
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Graph 9: Organic Matter of soil after Dairy Effluent treatment. 

 

Seedlings growth of Fenugreek as shoot, root length on 10
th

 day 

      

100   %                                       Control 

Figure 1: Fenugreek (Trigonella foenumgraecum). 

 

Figure 2: Germination pot of fenugreek. 



Sachin et al.                                                                         World Journal of Pharmaceutical Research 

www.wjpr.net   │    Vol 12, Issue 19, 2023.    │    ISO 9001:2015 Certified Journal    │ 

 

1527 

CONCLUSION 

From the above experiment it was observed that the concentration of treated dairy effluent 

increases which shows increases in seed germination. Seedlings growth, fresh wt. and dry wt. 

Protein content, chlorophyll content of fenugreek plant. From present study it was concluded 

that treated dairy effluent has favourable effect on soil properties and the higher 

concentration of treated dairy effluent show favourable effect on growth of Fenugreek plant 

the all concentration show more favourable for growth of Fenugreek plant. The Fenugreek   

plant species shows higher growth at 100 % concentration of treated dairy effluent, from that 

it was concluded that 100 % concentration was found to be the best concentration for growth 

of Fenugreek plant. 
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