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ABSTRACT

Present study was carried out to assay the effects of vegetable oil mill effluents on soybean. For that purpose
Soybean oil mill effluent and Mustard oil mill effluent were taken. Different concentrations (0% control,
20%, 40%, 60%, 80% and 100% OME) were used for both the effluents. Seeds of Glycine max (L) variety
Pratap Soya 1 were used to test the effect of different concentration of effluents on seed germination and
seedling growth. Physicochemical characteristics of these effluents revealed that both of them contained
high amounts of sulphates, nitrates, calcium, various heavy metals etc., while DO was very low, which
confirms their highly polluted conditions. Maximum seed germination percentage was found in control
(0% OME) as well as in experimental set with 20% OME in both the treatments. Seed germination shows
decreasing trend with further increase in OME concentration. Results show that lower concentrations
enhanced the growth in early stages of development in Mustard OME but during later stages growth shows
decreasing trend in both the treatments.
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Introduction

In recent years industrial effluent related pollution
has come out as serious concern worldwide. In most
of the cases effluents are discharged with or without
treatment into nearby agricultural fields or water
bodies. This causes serious contamination of soil
and water which is associated with many diseases
(WHO, 2002).

In India, 13,500 Million Litres per Day (MLD) in-
dustrial wastewater is generated and the treatment
capacity available for industrial wastewater is only
for 8,000 MLD (CPCB report, 2005). Data presents
only 60% of the total waste water generated by in-
dustries is treated before discharging (Kaur et al.,
2012) and rest discharged untreated into nearby soil
or water bodies. Discharge of untreated effluent into
water body results indecrease of water pH, and an

increase of temperature, Biochemical Oxygen De-
mand (BOD), Chemical Oxygen Demand (COD),
turbidity, heavy metals and toxic chemicals
(Santiniketan and Vishva- Bharti, 1994). Hence these
industrial effluents are the most potential source of
water and soil pollution.

In the recent past alternative use of industrial ef-
fluent in irrigation has emerged as an important
way of reusing waste water. Due to scarcity or lim-
ited availability of water and being rich in essential
nutrients these effluents are being used for irriga-
tion especially for raising vegetables and fodder
(Ghafoor et al., 1994).  This can be advantageous be-
cause of the presence of considerable quantities of
N, P, K and Ca along with other essential nutrients
(Niroula, 2003). Continuous use of industrial efflu-
ents in agriculture has some negative effects also.
Industrial effluents contain heavy metals as well as
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nutrients which affect soil and plants in variety of
ways (Dhevagi and Oblasam, 2002). Thus keeping
in mind both the beneficial and damaging effects of
waste water for irrigation on crops (Raman et al.,
2002; Saravanamoorthy and Ranjitha Kumari, 2007)
it is necessary to evaluate the impact of industrial
effluents on crops before recommended for irriga-
tion (Thamizhiniyan et al., 2009).

There are a number of studies on the impact of
industrial or domestic effluents on soil properties
and crop response (Sharma et al., 2007; Singh and
Agrawal, 2010). Most of the studies conducted so far
are based on Palm oil mill effluent (POME). Studies
regarding the effect of vegetable oil mill effluent
mainly Soybean and Mustard oil mill effluent is
scanty. Thus keeping in mind the recycling and re-
use of industrial waste water the present study was
conducted to study the effect of vegetable oil mill
effluent on germination and seedling growth of Gly-
cine max (L) in the area under study. Another aspect
of the study was to evaluate the potential of indus-
trial effluents as source of irrigation, which may re-
duce the water scarcity issue.

In Bundi district of Rajasthan, India there are two
vegetable oil mills; one is mustard oil mill and an-
other soybean oil mill. Both the mills are working
for the last 20-30 years. BungeIndia Private Limited
is working from 1997 in Ramganjbalaji and Adani
Wilmer Limited working since 1990 in Silor Road in
Bundi district of Rajasthan India. As claimed by
administration of the mills, the effluent produced by
these oil mills are transported to other cities where
the effluents are treated further to make it suitable
for reuse.  Soybean is the major crop in the study
area which is grown in 83805 ha land area with an-
nual production of 102683 MT and the productivity
of soybean in 1230 Kg/ha according to District ag-
riculture department in 2014-15.

Methodology

Effluents taken from two oil mills (Soybean and
Mustard oil mill) were collected and stored at 4oC to
avoid changes in their physico-chemical properties.
Effluent was subjected to different tests for physic-
chemical analysis. pH, electro-conductivity, total
dissolved solids, total suspended solids, organic
carbon, Nitrogen, Phosphorus, Potassium, Zinc,
Iron, Copper, Manganese, oil and greases and COD
were determined using Standard methods (Clesceri
et al., 1998). Certified seeds of Glycine max (L) variety

Pratap Soya1 were obtained from local market.
Healthy and seed of uniform size were collected
and sterilized with 0.1% HgCl2 for 2 minutes and
thoroughly washed twice to remove traces of HgCl2

and other contamination. The seeds were then
soaked in distilled water for 2-3 hours.

20%, 40%, 60%, 80% and 100% effluent concen-
trations were prepared along with control (0% efflu-
ent) for 2 sets of experiments; one with Soybean
OME and other with Mustard OME. 10 seeds of Gly-
cine max (L)were placed equidistantly in pre-la-
belled petri-dishes containing filter papers soaked
with water. Then 5 mL of each prepared concentra-
tions of both effluents ware added in two separate
sets of treatments and then kept in dark for 48 hours
for germination. For each treatment 6 replicates
were prepared. The numbers of seed germinated in
each treatment were counted at 24, 48, 72, 96, 120,
144, 168, 192, 216 and 240 hours of experiment and
germination percentage was calculated using fol-
lowing formula.

(GP %) = g/10 x100
As g is the number of germinated seeds and 10 is

the total number of seeds
Seedlings were harvested after 7th, 15th, 30th and

45th days of growth and data recorded for percent-
age germination, root length (cm), shoot length
(cm). Data collected was subjected to statistical
analysis using Analysis of Variance (ANOVA).

Results

Results show that in Treatment 1 (with soybean oil
mill effluent) control seed germination occurs at 4th

days while in higher concentration germination is
delayed as it occurs on 7th and 9th day in 80% and
100% effluent concentration. Highest germination
occurs in 0% effluent and lowest in 100% OME. In
treatment 2 (with mustard oil mill effluent) result
shows that control seed germination occurs at 4th

day, while with increasing OME concentration ger-
mination is delayed. But with respect to Soybean
OME, germination with Mustard OME shows less
negative effect. With 80% and 100% effluent concen-
tration germination occurs on 6thand 7thday respec-
tively. Highest germination occurs in 0% effluent
and lowest in 100% OME.

Both the soybean and Mustard OME shows same
trend i.e. with increasing concentration of OME
from 0-100%, root and shoot length decreases. The
decrease is more prevalent after 15 day of germina-
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Fig. 1. Treatment 1(Seed germination percentage and
germination time with Soybean oil mill effluent)

Fig. 2. Treatment 2 (Seed germination percentage and
germination time with Mustard oil mill effluent)

Fig. 3. Pattern of root length development in different
concentrations of Soybean OME.

Fig. 4. Pattern of shoot length development in different
concentrations of Soybean OME.

Fig. 5. Pattern of root length development in different
concentrations of Mustard OME.

Fig. 6. Pattern of shoot length development in different
concentrations of Mustard OME.

tion. Root development is more affected with Mus-
tard OME whereas shoot length is more negatively
affected with Soybean OME.

The data of seed germination under different ef-
fluent were subjected to ANOVA test for assessing
the significance of differences in effluent treatments
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in Glycine max (L).

Conclusion and Discussion

The critical value of F for  = 0.05 is 4.39. Since cal-
culated value of F; 17.46 is greater than 4.39, the null
hypothesis is rejected and it may be concluded that
the two effluents have different effects on seed ger-
mination. At lower concentrations of effluent seed
germination and early seedling growth is not nega-
tively affected but at higher concentration negative
effect is prevalent in both the treatments.

The effluent or waste water generated in veg-
etable oil mills are mostly discharged either without
any treatment directly into soil or nearby water-
bodies with partial treatment only for oil removal.
Sewage and other industrial effluents rich in organic
matter and plant nutrients are finding agricultural
application as cheaper way of disposal (Nath et al.,
2009; and Nagajyothi et al., 2009).

In India, the abundance of soils with low organic
matter content, favours the use of industrial waste-
waters containing organic matter as an organic
amendment and nutrient supply to soil. Although
irrigation with wastewater has numerous benefits

but precautions should be taken to avoid related
short and long-term environmental risks. Oil mill
effluents require adequate treatment before dis-
charge into inland surface water or for land use to
conform effluent discharge standards prescribed by
the regulatory agencies (Pathe et al., 2000). Earlier
studies have shown that the effect of an industrial
effluent vary from crop to crop (Kaushik et al., 2005).

According to Rodosevich et al. (1997) seed germi-
nation control plants populations, ensure reproduc-
tion and crop productivity. Accumulation of heavy
metals in soil results in reduced fertility of soil.  In
case of plants, heavy metals accumulates in the liv-
ing cells causing a reduction of cell activities, inhib-
its the growth of plants and causes various deficien-
cies/ diseases in plants (Shafiq and Iqbal, 2005;
Kabir et al., 2008; Farooqi et al., 2009). Many re-
searchers related decrease germination at high con-
centration of different effluents with high osmotic
pressure of these effluents (Ramana et al., 2002;
Nagada et al., 2006). The results of the studies re-
vealed that industrial water and domestic sewage
water had negative impact on seed germination
(Khan et al., 2011 and Nagda et al., 2006) and in
higher concentration industrial waste water effect

Table 1. Physico-chemical Characteristic of Soil and Oil Mill Effluent:

S.N. Parameters Samples

Control (without Soybean oil Mustard oil
Effluent) mill effluent  mill effluent

1 pH 7.50 6.95 6.85
2 Total dissolved solids - 3000 3010
3 Total suspended solids - 120 140
4 EC (dsm-1) 0.35 0.30 0.34
5 Organic Carbon% 0.45 0.37 0.36
6 Nitrogen (Kg/hect) 344 318 310
7 Phosphorus (Kg/hect) 48 42 40
8 Potassium (Kg/hect) 425 417 388
9 Zinc (ppm) 3.62 3.62 3.52
10 Iron (ppm) 20.94 19.27 15.07
11 Copper 2.17 2.15 1.62
12 Manganese (ppm) 58.90 44.14 31.59
13 Oil & greases (ppm) - 100 90
14 COD (ppm) - 110 98

Table 2. ANOVA Table

Variation Degree of freedom Sum of squares Mean square F

Treatment 5 4366.66 873.33 17.46
Error 6 300 50
Total 11 466.66
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seed germination rate. There are probabilities that
some essential organic compounds present in waste
waters may alleviate some part of negative impacts.
According to Panasker and Pawar (2011a, b) at low
concentration of polluted water seedling growth is
not inhibited but at higher concentration germina-
tion of seeds and seedlings growth will be nega-
tively affected. On the contrary some researcher also
reported that waste water contain some essential or-
ganic compound which increases growth of crop
(Pathak et al., 1999; Ramana et al., 2001; Lubello et al.,
2004; Nath et al., 2009; Nagajyothi et al., 2009). The
results of the present study show similarity with the
results of Bazai and Achakazai (2006) and Otobbang
et al., (1997), who suggested that plumule length is
decreasing in higher concentration of polluted wa-
ter. Augusthy and Sherin (2001) stated that root
length of Vigna radiata increase in low concentration
of effluents.

It has been reported that irrigation with sewage
or sewage mixed with industrial effluents results in
saving of 25 to 50% of N and P fertilizer and leads to
15-27 % higher crop productivity, over the normal
waters (Anonymous, 2004). By selecting the tolerant
species waste water could be considered as potent
waters for irrigation. Thus it is essential to study the
effect of industrial effluents on individual crops be-
fore their use in agricultural fields.  The use of do-
mestic wastewater in plant nourishment would be
beneficial alternative resources to fresh water.

However, results also suggested that, treatment
of sewage is necessary to minimize the pollution
effects before it is discharged to the land sources of
irrigation water (Sofia et al., 2006). Biochemical oxy-
gen demand removal efficiency of tree plantations
has also been observed to be 80.0 to 94.3% (Thawale
et al., 2006). Under the situations where land has al-
ready been contaminated and food crops are not
permitted; alternate land uses like establishment of
manmade forests with high economic value and
having high rate transpiring trees like Sisal, Ma-
hogany, Eucalyptus, Poplar, Bamboo, Neem
(Azadirachta indica), Shisham (Dalbergia sissoo) etc.
for nonedible products like fuel and timber and de-
veloping green belts around the cities can be an-
other approach to overcome health hazards. Under
such systems, the quality of groundwater has been
observed to be not affected by effluent applications
and the heavy metals in soil have also been ob-
served to be low.
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