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Abstract  

In the present study an attempt has been made to evaluate the physico chemical properties of 

distillery effluent and its effect on seed germination and associated growth parameters of maize 

AT and NAC 6004 varieties. The physico chemical properties showed the presence of high 

organic load more than the permissible limits.  The maximum germination percentage was 

observed in 10% effluent concentration and it was found to be significantly decreased as the 

concentration of the effluent increased, when compared to control. The remaining seedling 

growth parameters like root and shoot length, fresh and dry weight, vigour index and tolerance 

index were maximum in 10% concentration further decreased as the concentration of the 

effluent increased from 10 to 90%.Decrease in seed germination and seedling growth 

parameters in maize at higher concentration of effluent indicate that it may be toxic to the 

plant. If the effluent is diluted properly (10%) it can be used to irrigate agricultural fields as 

liquid fertilizer. 
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Introduction 

The discharged waste water from distillery industries causes serious threat to the 

environment, so disposal of wastewater is the most concern option for wastewater treatment  

(Pandey et al., 2008).  Due to its huge volume and high biological oxygen demand (BOD) and 

chemical oxygen demand (COD) and also high concentration of organic load, distillery effluent 
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serves as potential source of renewable energy. However effluent does not contain any toxic 

heavy metals as it is an waste material from the plant. Distillery effluent contains large 

Quantities of nutrients such as nitrogen, phosphorous, potassium, sulphur and a large amount 

of micronutrients.   The effluent must be treated properly before discharge to the the 

environment. For irrigation purposes especially at water scarce situation effluent is the one of 

the single water source, significantly causes positive growth effect at lower concentrations of 

the effluent.  

Maize (Zea mays) is a plant belonging to the family of grasses (Poaceae). It is one of 

the most important cereals of the world which provides more human food than any other cereal. 

It ranks third in position next to wheat and rice in the world with respect to area, while its 

productivity surpasses all other cereal crops. It is grown in 70 countries of the world. The major 

maize growing countries are USA, China, Brazil, Mexico, France, India, Argentina and 

Indonesia. It is of American origin, was domesticated about 7000 years ago and is one of the 

important course cereal crops grown in different agro-climatic conditions of India. It provides 

nutrients for humans and animals and serves as a basic raw material for the production of starch, 

oil and protein, alcoholic beverages, food sweeteners and more recently, fuel. It is high 

yielding, easy to process, readily digested and costs less than other cereals. It is also a versatile 

crop, growing across a wide range of agro ecological zones. It is a warm weather and relatively 

drought resistant crop and requires a mean temperature of around 22ºC and night temperature 

above 15ºC. Every part of the maize plant has economic value: the grain, leaves, stalk, tassel, 

and cob can all be used to produce a large variety of food and non food products (Kumar and 

Jagannath, 2015).The present study has been undertaken to study the effect of distillery effluent 

from Chamundi Distilleries Pvt. Ltd, Maliyur, on seed germination and seedling growth 

parameters of maize. 
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Materials and Methods 

Collection of seed sample and effluent 

 The certified seed samples of Maize (Zea Mays L.) varieties AT and NAC-6004 were 

procured from GKVK, Bangalore and VC Farm, Mandya. The distillery effluent  was collected 

from Chamundi Distilleries, Maliyur, T Narasipura (T),Mysore(D), Karnataka. 

Physico chemical parameters 

The Effluent has been analyzed for various Physico-Chemical Parameters following the 

method of APHA (1995). 

Preliminary seed germination studies  

The preliminary seed germination studies was carried out with different concentration   

of effluent (10%, 30%, 60% and 90%) with control by using 2 varieties of maize grains 

following the method of ISTA (1985). 400 healthy grains were surface sterilized with 2% 

sodium hypochlorite for 1-2 minutes and then repeatedly washed with distilled water for 8-10 

times in order to remove the excess chloride. Ten  maize grains were placed on a petriplate 

containing  10 ml of distillery effluent with a different concentrations    viz. 10%, 30%,  60 % 

and 90%  along with control and incubated in dark at room temperature 28±20 C for four days. 

Fifth day onwards, the germinated seedlings were exposed to twelve hour light intensity and 

the seedlings were further developed up to 7 days. Germination percentage was determined 

following the method of (ISTA, 1985) on the end of 7th day after planting. At the end of the 

7th day, the length of the roots and shoots were determined with a ruler. The root length was 

measured from the distance between collar and tip of the root and expressed in centimeter .The 

shoot length was measured from the distance between collar and tip of the shoot was measured 

and the mean value was expressed in centimeter. The data of fresh weight and dry weight of 

seedlings were record according to ISTA standard. Vigour index of the seedlings was 
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calculated as per the methods Abdul Baki and Anderson (1973). Tolerance index was 

calculated by using the formula suggested by Turner and Marshal (1972).                                                                                                                              

The percentage of phytotoxicity due to effluent treatment was calculated using the formula 

suggested by Chion and Muller (1972). The procedure was repeated with three replicates with 

one hundred seeds plated per replication.  

Results and discussion 

The result of physico chemical parameters of the distillery effluent is presented in the 

Table 1. From the present investigation it is clear that most of the physico chemical parameters 

such as BOD, suspended solids, total dissolved solids and sulphates have exceeded the ISI 

limits for discharge of industrial effluent on land for irrigation (Table 1). Therefore further 

treatment of the distillery effluent is needed to bring down the organic load before it is used for 

irrigation purpose.  

In the present study the seed germination and its associated growth parameters were 

found to be decreased gradually with increase in concentration of distillery effluent from 10 to 

90% in both the varieties. The highest germination percentage , root and shoot length, fresh 

and dry weight ,vigour index, tolerance index and was recorded in (10%)  effluent 

concentration, when compared to control and other concentrations of effluent.   The percentage 

of germination was decreased from 97.80 to 20.14% and 92.35 to 16.87% in AT and from 10 

to 90% in NAC 6004 respectively, when compared to control (Table 2 and3). The root and 

shoot length in AT and NAC 6004 was decreased from 12.1 to 1.5, 14.5 to 1.0 cm and 12.6 to 

1.0, 13.8 to 0.9 cm respectively, when compared to control.  Increased percentage of 

germination, root and shoot length at lower concentration effluent treatment have been reported 

by Behera and Mishra (1982), Elcey and Tiwari (1991), Tarakeshwari and Jagannath (2006). 

The reduction in the percentage of germination and root and shoot length was may be  due to 
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high amount of total dissolved solids that disturbed the osmotic relation and other metabolic 

constituent in the crop plants (Sahai et al., 1983). 

The vigour index was decreased from 2440 to 210 and 2280 to 190 % in AT and NAC 

6004 from 10 to 90% respectively, when compared to control (Table 2 and3). The percentage 

of phytotoxicity was increased from -100 to 90.26 % and -84 to 90.9 % in AT and NAC 6004 

from 10 to 100%, when compared to control. Similar observation was reported   in Vigna 

radiata by Tharakeshwari and Jagannath (2006) where higher concentration of the distillery 

effluent was found to be toxic to germination may be due to the presence of high organic load. 

The fresh and dry weight  was decreased from 7.03 to 3.23g, 7.25 to 3.18g and 2.89  to 2.21g , 

2.97 to 2.21g in AT and NAC 6004 from 10 to 90% respectively, when compared to control. 

Our results are in line with the earlier results of Sahai et al. (1983) and Sahai and Neelam 

(1987) who have observed maximum fresh and dry weight at lower concentration of effluent. 

The tolerance index also was increased in 25% effluent concentration and decreased in higher 

effluent concentration. The present study revealed that higher concentrations of distillery 

effluent may have toxic effect on the seed germination and its associated growth parameters of 

maize. Therefore distillery effluent may be used to irrigate agricultural field after proper 

treatment and further dilution up to 10% for cultivation purpose. The diluted distillery effluent 

may be used as liquid fertilizer after proper treatment and dilution. 
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Table 1: physico chemical parameters of untreated and treated distillery effluent 

Parameters Untreated Treated ISI limitations 

Colour Dark brown Reddish dark brown - 

Odour Burnt sugar odour Unpleasant - 

Turbidity High High - 

Temperature( 0C) 750C 320C - 

pH 3.90 8.41 5.5-9.0 

BOD(mg/l) 25000 1500-2000 100 

COD(mg/l) 50100 11000-15000 - 

EC(ds/m) 46.6 31.5 - 

Suspended solids(mg/l) 7,986 2,7998 200 

Total solids(mg/l) 88529 21563 - 

Total dissolved solids(mg/l) 84974 22559 2100 

Sulphate as so4 3598 279 1000 

Sodium (mg/l) 392 390 - 

Chloride(mg/l) 5110 3680 - 

Magnesium(mg/l) 3150 1190 - 

Calcium (mg/l) 3350 1450 - 

Phosphorus(mg/l) 479 250 - 

Nitrogen(mg/l) 895 458 - 

Potassium(mg/l) 11,900 7,900 - 

 

Table 2:Effect of distillery effluent on seed germination and morphological parameters of maize 
(AT). 

 AT 

Parameters T1 T2 T3 T4 T5 

Germination % 96.24±2.35b 97.50±2.08a 60.24±0.75c 32.68±0.55d 20.14±0.34e 

Root length 11.3±0.87b 12.6±0.55a 5.9±0.36c 2.1±0.22d 1.5±0.23e 

Shoot length 11.1±0.75b 14.5±0.98a 6.8±0.48c 1.4±0.35d 1.0±0.21e 

Vigour index 2240±0.98b 2440±1.09a 1210±0.88c 290±0.46d 210±0.47e 

Tolerance index 100±0.00b 112.6±0.75a 59.66±0.55c 13.44±0.38d 10.08±0.18e 

Phytotoxicity 00±0.00d -100±0.74e 45.1±0.86c 86.72±0.55b 90.26±0.99a 

Fresh weight 6.42±0.36b 7.03±0.45a 4.39±0.33c 3.9±0.36d 3.23±0.14e 

Dry weight 2.64±0.28a 2.89±0.22a 2.61±0.19a 2.4±0.36a 2.21±0.09a 

Mean±SE followed by the same superscript are not statistically significant between the treatments when subjected to SPSS package ver.       
14.0 when (P  ≤ 0.05) according to Tukey’s HSD test.  
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Table 3: Effect of distillery effluent on seed germination and morphological parameters of maize (NAC-
6004). 

   NAC 6004 
Parameters T1 T2 T3 T4 T5 

Germination % 95.35±2.99b 96.54±2.58a 58.32±1.84c 33.29±1.04d 16.87±0.21e 
Root length 10.6±0.68b 12.1±0.94a 5.7±0.47c 1.4±0.33d 1.0±0.18d 
Shoot length 11.2±0.66b 13.8±0.84a 5.5±0.28c 1.2±0.24d 0.9±0.08e 
Vigour index 2110±1.08b 2280±0.88a 1120±0.89c 260±0.52d 190±0.47e 

Tolerance index 100±0.00b 105.9±0.74a 58.97±0.77c 12.82±0.41d 9.4±0.27e 
Phytotoxicity 0.0±0.00d -84±0.54e 46.2±0.41c 87.27±0.83b 90.9±0.79a 
Fresh weight 6.34±0.41a 7.25±0.39a 4.2±0.37b 3.79±0.25c 3.18±0.18d 
Dry weight 2.61±0.31a 2.97±0.26a 2.53±0.17a 2.35±0.11a 2.21±0.12b 

Mean±SE followed by the same superscript are not statistically significant between the treatments when subjected to SPSS package ver.       
14.0 when (P  ≤ 0.05) according to Tukey’s HSD test.  
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