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ABSTRACT 
Industrialization certainly enhances nations economic status but on the other hand pollution 
created by these industrialization adversely affect our environment specially plant resources. In 
present communication attempts has been made to study the impact of distillery industry’s waste 
water on different morphological characteristics of forage crop Sudan grass from Dharmabad 
region of Nanded district, Maharashtra, India. The experiment was conducted to determine the 
influence of industrial effluent on yield of forage crop. The plant resource showed drastically 
weak performance in respect to their yield, root, leaf, steam and height of the plant due to the 
impact of distillery effluent. 
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INTRODUCTION 
Day by day the process of industrialization is 
reducing plant resource moreover, these 
industries adversely affect plant resources 
through different kind of pollutions i.e. air 
pollution, soil pollution and water pollution etc. 
several workers like Maguire,1  Yashimura and 
Murayama,2  Sharma3  Singh and Mishra,4 

Swaminathan and Vaidheeswaran,5,6  Vijayaran-
gan and Chary,7 Prashanthi Rao,8 Warrier and 
Saroja9 and Das et. al.10,11 have studied the effect 
of different industrial polluted water on different 
plant resources. Water-body sediments are main 
part of water biological system.12 Due to impact 
of industrialization water-body sediments have 
been polluted which further affects plant 
resources in various ways. 
It is well known that water pollution is an issue 
started to receive more attention since last 
decade.  Several researchers like Boopathi and 
Rameshkumar,13 Oluseyi et al.,14 Mehman-
ravesh and Samira15 and  Panagopoulos et al.16 

have been studied the influence of water 
pollution on various natural resources, 
agriculture and economics etc. 
In  view  of  this  an experiment was conducted    

to  observe  the  impact  of distillery industry’s 
waste water on the performance of plant 
resource i.e. Sudan grass (Sorghum sudanense) 
by considering its importance as a fodder crop. 

MATERIAL AND METHODS 
The field experiment was conducted during 
September to October 2011 in Balaji nagar area 
of Dharmabad, Six quadrants were prepared by 
ploughing and cross ploughings. Each quadrant 
was designed 36 sq. ft. Forage crop Sudan grass 
was sown on 15th September 2011. The seeds 
were sown at the rate of 25 kg/ha. There were 
two treatments. First one was control (bore 
water) second one was polluted water (distillery 
industry’s waste water). Both treatments were 
replicated three times in randomised block 
design. The control quadrants received bore 
water and polluted quadrants received distillery 
industry’s waste water. Irrigation was provided 
after each ten days interval. The distillery 
industry’s waste water was applied as 1 lit/sq. ft. 
after each ten days interval. 
The fodder crop was harvested before pre 
flowering stage. Before harvest, the measurement 
of  20 plants randomly from each quadrant was 
taken. Analysis of water used for irrigation i.e. 
bore water and industrial polluted water was 
done following the standard methods of APHA.17 *Author for correspondence 
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RESULTS AND DISCUSSION 
The analysis of distillery industry’s waste 
water is given in Table 1. The colour              
of polluted water was reddish brown owing to  
high presence of suspended solids. The smell 
of polluted water was foul, temperature was 
26°C, pH was 5.2 i.e. acidic in nature. The 
total solids were 3032 mg/lit. While dissolved 
solids were 1832 mg/lit. and total suspended 
solids were 1200 mg/lit. These all results of 
polluted water were not within ISI Standards 
set for disposal of industrial waste water on 
inland surface.18 
The result obtained by analysis of bore water 
used for irrigation of control quadrants showed 
all parameters within drinking water standards 
of WHO, APHA and Ministry of works and 
housing, India. 
The morphological characters of Sudan grass 
treated with distillery industry’s waste water 
and bore water (control) is given in Table 2.  

The yield in control quadrate was 94.18 q/ha 
while it was 52.82 q/ha in quadrate treated 
with industrial waste water. The plant height, 
leaf, width, leaf area, stem diameter and leaves 
per plant were affected by the distillery 
industry’s waste water as compare to control 
i.e. bore water. The plant height in control was 
59.7 cm while it was 36.8 cm reported in 
polluted water. The leaf length and leaf width 
were 49.6 and  3.3 cm in control while in 
polluted water 31.3 and 2.1 cm reported in 
polluted water plot respectively. The leaf area  
94.1 and 32.6 cm2 were reported on control 
and polluted plot respectively. The stem  
diameter 1.1 cm was observed in control and 
due to polluted water it was reduced up to 0.51 
cm. total leaves per plant were 6 observed on 
control quadrate while it was reduced up to 4 
leaves per plant on polluted quadrate.  The root 
length in control quadrate was 22.2 cm. and in 
polluted water quadrate it was decreased as 
11.5 cm.  

Table 1 : Physical properties of water used for irrigation of Sudan grass 

S/N Parameters Bore water Distillery waste water 

1. Colour Transparent Reddish brown 
2. Odour No specific smell Foul smell 
3. Temperature °C 24 26 
4. pH 7.3 5.2 
5. T.S. mg/lit 405 3032 
6. T.D.S. mg/lit 135 1832 
7. T.S.S. mg/lit 270 1200 
8. Total solids mg/lit 900 1706 

Table 2 : Influence of distillery waste water on morphology of Sudan grass 

S/N Parameters Bore water  Distillery waste water 

1. Yield q/ha 94.18 52.82 
2. Plant height (cm) 59.7 ± 3.190 36.8 ± 2.312 
3. Leaf length (cm) 49.6 ± 1.951 31.3 ± 1.710 
4. Leaf width (cm) 3.3 ± 0.962 2.1 ± 0.710 
5. Leaf area (cm2) 94.1 ± 2.716 32.6 ± 1.811 
6. Steam diameter 1.1±0.301 0.51 ± 0.192 
7. Leaves / plant 6 4 
8. Root length (cm) 22.2 ± 1.499 11.5 ± 0.841 

The precautions has to be taken into account 
while disposing of effluents on cultivated land, 
the consequences might be serious in the long 
run  in  terms  of  damage  to the vegetation as  

well as to the soil. Das et al.10 In present paper 
results show that the waste water disposed 
from distillery industry is not suitable for the 
irrigation of forage production, as the 
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application of polluted waste water adversely 
affected all morphological characters and its 
biomass. 

CONCLUSION 
In present field experiment, it has been 
observed that the waste water from distillery 
industry used as a source of fertilizer has 
affected all morphological characteristics of 
the forage crop Sudan grass very drastically. 
However, in future the industrial waste water 
can be used with other type of irrigation 
sources such as bore water or river water for 
irrigation. This may lead to not only water 
recycling but also water conservation through 
judicious utilisation of water resources.   

REFERENCES 
1. Magurie J.D., Physiological disorders in 

germination of seeds induce by environ. 
Seed ecol., Proc-Nineteenth Easter School. 
Agri. Sci. Univ. Nottingham. 2nd Eds., H. 
Heydeuker, (1973). 

2. Yashimura O. and Murayama T., Effect of 
copper on germination and early growth 
stage of plants, Ethime Daiguku sizen 
kajaku,  8(1), 1-7, (1976). 

3. Sharma S.S., Effect of mercury on 
germination and seedling, Ind. J. Ecol. 
10(1), 78-82, (1983). 

4. Singh K.K. and Mishra L.C., Effect of 
fertilizer factory effluent on soil and crop 
productivity, Wat. Air Soil Poll., 33(1), 
309-320, (1987). 

5. Swaminathan K. and Vaidheeswaran S.,  
Effect of dyeing factory effluent on seed 
germination and seeding development, H. 
Environ. Biol., 12(1),  353-358, (1991). 

6. Padmakaran Prabha, Fly ash as supplement 
of nutrients for better, J. Environ. Res. 
Develop., 2(1), 41-47, (2007). 

7. Vijayaranga P. and Lakshman Chary and 
A.S., Effect of textile mill effluent on 
growth and development of green gram 
seedlings, Adv. Plants Sci, 6(2), 359-365, 
(1993). 

8. Prashanthi V. and Rao J. L., Bio 
Utilization  of  fly  ash,  Inter.  J.  Environ.  
 

Prod., 18(12), 928 – 932, (1998). 
9. Warrier R. R. and Saroja S., Impact of 

depolluted electroplating effluents on the 
growth and productivity of selected crops, 
Ecol. Environ.  Cons., 6 (2), 251-253, 
(2000). 

10. Das R.K., Kumar V. and Singh R.S.,  
Impact of fly ash pound effluent on 
selected leguminous plants. Ecol. Environ. 
Cons. 6 (1), 63-66, (2000) 

11. Haiyuan Qiu.,  Migration mechanism of 
organic pollutants in national water-body 
sediments, J. Geo. Geol., 3(1), 239-246, 
(2011).  

12. Shahmoradi B. and Qavami A., 
Specification of the sanitary boundaries of 
a well, J. Environ. Res. Develop., 2(4), 
523-529, (2008).  

13. Boopathi S., Kumar Ramesh M., 
Economic and environmental 
consequences of the impact of industrial 
pollution : A case experience of domestic 
rural water supply,  Inter. J. Ecol. Econ. 
Stat., 20(1), 75-94, (2011). 

14. Oluseyi Adebowale, Oluseun, Adebowale 
Oluwawemimo, Birdie, Oyesola Olutok-
unbo, Perceived effect of indust-
rial water pollution on the livelihood of 
rural dwellers in Yewa Area, Ogun State, 
Nigeria. Europ. J. Soc. Sci., 22(1), 66-75, 
(2011). 

15.  Mehmanravesh Samira, The effects of fish 
growing pollution in water, Inter. J. Acad. 
Res., 3(1), 541-545, (2011). 

16. Panagopoulos Y., Makropoulos C., Baltas 
E. and Mimikou M., SWAT parameter-
zation for the identification of critical 
diffuse pollution source areas under data 
limitations,  Ecol. Mod., 222(19), 3500-
3512, (2011).   

17. APHA, Stander methods for the 
examination of water and waste water,  
17th Eds. Am. Pub. Heal. Assoc., 
Washington D.C., (1989). 

18. Trivedy R.K.,  Goel P.K. and Trishal C.L., 
Pract. methods in Ecol. and Environ. Sci., 
Environment Media publications, Karad, 
(1998).

 
 


