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Pot Experiment was conducted in controlled laboratory conditions to 

examine the effect of spent engine effluent on growth of Barseem for six 

months. Mixed  effluent  was  collected  from  the  oil  refining  industry,  

Gurgaon.  The  spent engine wash  contaminated  soil  was  taken  from  auto  

market  ,Hisar (Hr).T he  Farm  soil  was  taken  from  university’s  energy  

park.  For  germination  tests  of  seeds,  fifteen  seeds  of  Trifolium  

alexandrenum  (Barseem)  were  sown  in  pots  (duplicates)  with  different  

conc.(0,  20,  40,  60  &  80%)    of  effluent  .  It  was  interesting  to  

observe  that  the  diluted  effluent  (at  20%  and  40%  concentrations)  were  

more  beneficial  for  the  germination  of  the  Trifolium  (Barseem)  seeds  

which  showed  90%  and  85%  germination,  in  comparison  to  60%  and  
80% concentration which  showed  68%  and  58.8%  germination  of  seeds  

in  comparison  to  other  concentrations.  Diluted  effluent  (20  and  40%)  

favored  less  radical  growth  (1.0  –  0.9cm)  than  control  (1.5  cm).  The  

higher  concentrations  60%  and  80%  favored  very  less  radical  growth  

of  (0.7  - 0.5  cm)  in  comparison  to  control  and  other  concentration. In 

regards to effect of effluent, it was noticed that less diluted effluent had 

negative effect on plant growth as compared to more diluted effluent. 
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Introduction:- 
India  supports  more  than  16%  of  the  world’s  population  with  only  4%  of  the  world’s  fresh  water  

resources  (Singh,  2003).  Although  agriculture  sector  in  this  country  has  been  major  user  of  water,  share  of  

water  allocated  to  irrigation  is  likely  to  be  decreased  by  10–15%  in  next  two  decades  (CWC,  2000).  In  

this  changing  scenario,  reuse  of  domestic  and  industrial  waste  water  in  agriculture  for  irrigating  crops  

appears  to  be  a  lucrative  option.  In  India,  total  waste  water  generated  per  annum  from  200  cities  is  about  

2600  Mm3  (Kaul  et.  al.,  1989)  and  also  the  use  of  sewage  effluents  for  irrigating  agricultural  lands  is  on  
the  rise  especially  in  the  peri-urban  area.  These  waste  waters  carry  appreciable  amounts  of  trace  toxic  

metals  (Feign  et.  al.,  1991;  Pescod,  1992;  Som  et.  al.,  1994;  Gupta  et.  al.,  1998;  Brar  et.  al.,  2000;  

Yadav  et.  al.,  2002)  and  concentrations  of  trace  metals  in  sewage  effluents  vary  from  city  to  city  (Rattan  

et.  al.,  2002).  Although  the  concentration  of  heavy  metals  in  sewage  effluents  are  low,  long-term  use  of  

these  waste  waters  on  agricultural  lands  often  results  ein  the  build-up  of  the  elevated  levels  of  these  

metals  in  soils  (Rattan  et.  al.,  2002).  Extent  of  build-up  of  metals  in  waste  water-irrigated  soils  depends  

on  the  period  of  its  application  (Bansal  et.  al.,  1992;  Palaniswami  and  Sree  Ramulu,  1994)..  Hydrocarbons  

are  the  most  common  category  of  environmental  contaminants  reported  in  industrialized  waste  (Shahsavari  

et.  al.  2013).  As  a  consequence,  the  requirement  for  effective,  low-cost,  and  sustainable  technologies  for  

the  cleanup  of  petrogenically  impacted  environments  is  increasing  (Gaskin  and  Bentham  2010).  ).  In  recent  

years,  studies  have  shown  that  a  broad  range  of  environmental  contaminants  including  organic  compounds  
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such  as  petrogenic  hydrocarbons,  polycyclic  aromatic  hydrocarbons  (PAHs),  organic  solvents  

(trichloroethylene),  metals,  and  pesticides  can  be  successfully  remediated  using  phytoremediation  (Olette  et.  

al.  2008;  Brigmon  et.  al.  1998;  Meng  et.  al.  2011;  Phillips  et.  al.  2006;  Cofield  et.  al.  2007).  Barseem,  

Trifolium  alexandrum  (L.)  belongs  to  the  family  Leguminosae.  In  india,  it  is  major  fodder  crop  and  it  is  

grown  at  the  same  time  as  potatoes.  In  present  study  we  examine  how  spent  engine    effluent  effect  the  

growth  of  Barseem. 

 

Materials  and  Methods:- 
Effluent  Sample:- 

Mixed  effluent  was  collected  from  the  oil  refining  industry,  Gurgaon.  The  spent  wash  contaminated  soil  

was  taken  from  auto  market  ,  Hisar  (Hr).  The  Farm  soil  was  taken  from  university’s  energy  park. 

 

Crop  Seeds: Barseem   :-  
Variety  of  Barseem  seed  used  for  the  study  were  obtained  from  the  local  grain  market.  

 

Germination  Studies: 

For  germination  tests,  fifteen  seeds  of  Trifolium  alexandrenum  (Barseem)  were  kept  in  clean,  sterilized  

petridishes.  10  ml  of  effluent  with  different  conc.(0,  20,  40,  60  &  80%)  were  added  to  duplicate  

petridishes.  Different  conc.  were  prepared  by  mixing  different  volumes  of  the  effluent  in  distilled  water.  In  

the  control  set  10  ml  of  distilled  water  was  used  instead  of  effluent.  Each  of  the  sets  had  two  replicates. 

 

Germination  was  recorded  for  5  days.  Emergence  of  radical  from  the  seed  was  taken  as  an  index  of  

germination. Radical  length,    fresh  weight  and  dry  weight  of  the  seedlings  were  recorded  after  10  days. 

 

Chemical  analysis:- 

Physico-chemical    analysis  of  agricultural  and  contaminated  soil    like  pH,  Electrical  conductivity  (EC),  

Cation  exchange          capacity  (CEC),  Calcium  (Ca),  Sodium  (Na),  Potassium          (K),  Total  organic  

carbon  (TOC)  has  been  done    using  (Hesse,  1971)  methods.    Physico-chemical  analysis  of    effluent  water  

like  pH,  Electrical  conductivity  (EC),  Total  Hardness  (TH),Total  alkalinity,  Calcium  (Ca),  Magnesium  (Mg),  

Sodium  (Na),  Potassium  (K),  Phosphate  etc.  has  been  done    using  (APHA,  1998)  methods. 

 

Results  and  Discussions:- 
Effluent  Characterization:- 

The  effluent  was  found  to  be  acidic  (pH  2.24)  and  saline  (E.C.  9.05ds/m)  in  nature.  The  Total  Dissolved  

Solid  (TDS)  were  4.41  ppm.  Among  cations,  Na+  and  K+  concentrations  were  very  high.  K+  is  required  by  

plants  as  one  of  the  major  nutrients.  Hence  irrigating  crop  plants  with  such  effluent  is  likely  to  be  useful  

for  the  crop.  But  Na+  in  high  concentration  can  pose  a  problem  for  plant  growth.  Thus,  it  becomes  

important  to  study  the  effects  of  using  the  effluent  for  irrigation  of  the  crop  plants  at  germination  stage  

and  later  growth  stages. 

 

Effect  of  effluent  on  seed  germination  and  seedling  growth:- 

Graph  1  shows  germination  of  Barseem  at  different  concentrations  of  effluent  application.  It  is  interesting  
to  observe  that  the  diluted  effluent  (at  20%  and  40%  concentrations)  were  more  beneficial  for  the  

germination  of  the  Trifolium  (  Barseem)  seeds  which  showed 90%  and  85%  germination,  in  comparison  to  

60%  and  80%.  Conc.  which  showed 68%  and  58.8%  germination  of  seeds  in  comparison  to  other  

concentrations. 
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Graph 1:- 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Seedling  growth  was  also  favored  by  the  effluent  application  as  evident  from  Graph  2.    Diluted  effluent  

(20  and  40%)  favored  less  radical  growth  (1.0  –  0.9cm)  than  control  (1.5  cm).  The  higher  concentrations  

60%  and  80%  favoured  very  less  radical  growth  of  (0.7  -0.5  cm)  in  comparison  to  control  and  other  

concentration  .Thus,  it  was  observed  that  the  effluent  can  be  used  for  seed  germination  in  very  low  
concentration  during  early  seedling  growth  stage.  Germination  is  generally  considered  to  be  a  crucial  and  

sensitive  stage  for  successful  establishment  of  a  crop.  Particularly  in  areas  of  water  scarcity  we  can  use  

the  effluent  for  such  crops. 

 

Graph 2:- 
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Characteristics  of  farm  soil  and  contaminated  soil:-                                                                                                                                                             
Graph  3  shows  different  concentrations  of  parameters  of  farm  soil Farm  soil  has  pH  (6.2)  indicates  less  

acidic  nature  which  was  most  suitable  for  germination  of  seeds.EC  of  farm  soil  was  574.4ms  which  

supported  the  seeds  germination.  Carbonate  was  totally  absent  in  farm  soil  .  Sodium  and  potassium  

presence  in  farm  soil  made soil  nutrient  rich  for  seed  germination  but  phosphate  was  present  in  very  less  
amount.  Contaminated  soil      was alkaline  in  nature  due  to  pH  8.0  It  also  had very  high  EC  295.4ms  

.Carbonate  and  bicarbonate  concentration  also  very  high,  it  seems  to  be  useful  for  the  growth  of  seeds  .  

Phosphate  concentration  was very  low  so  it  no  longer  supports  the  plant  growth  as  nitrogen;  phosphorus  

and  potassium  are  major  components  of  fertilizers  required  by  plants  for  growth. 

 

Graph 3:- 
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