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ABSTRACT

The present study was carried out to evaluate the effect of different concentrations of the treated centrifugal
rubber latex factory effluent on protein content in Vigna unguiculata L. Walp. and   Abelmoschus esculentus
(L.) Moench. The increasing demand of irrigation water leads to research exploring the viable alternatives.
The present study also aimed in this direction. The physico-chemical analysis of the effluent indicated its
acidic nature as well as presence of  appreciable amount of dissolved solids, suspended solids, ammoniacal
nitrogen, total nitrogen, sulphate and potassium together with high BOD and COD. Different dilutions of the
effluent such as 25, 50, 75% and undiluted effluent were used for treatment. The results indicated that there
is a marked difference in the response of these two genotypes to effluent treatment. Abelmoschus esculentus
is tolerant and the treatment showed a favourable result with respect to protein, as evidenced by a high
amount of protein treated population. In Vigna unguiculata the protein content showed reduction in all the
treated population. The study recommended that after proper dilution the effluent can be used as  an effective
source of irrigation water.

INTRODUCTION

The progressive adoption of urbanization and industrializa-
tion resulted in pollution of both land and water bodies. One
of the effective mechanisms to minimize the load of waste
water is its utilization for irrigation purposes (Kalaiselvi et
al. 2010).

Studies on the harmful nature of industrial effluents in
relation to plant growth is relevant in this situation due to
discharge of these effluents to water bodies which are the
main source of irrigation. Some of the effluents contain con-
siderable amount of nutrient also (Gautam & Bishnoi 1992).
The elements may become toxic beyond the tolerance limit
and cause adverse effect on plant growth. The interactions
that occur in soil-plant system are complex in nature. The
assimilation of trace elements by plants varies greatly as a
function of soil conditions. High metal concentration in soil
do not always indicates correspondingly high levels of these
metals in the plants as it depends on several other factors
such as pH, cation exchange, organic matter, humidity, etc.
(Albasel & Cottenie 1985).

Augusthy & Mani (2001) conducted physico-chemical
analysis of the rubber factory effluent and revealed the pres-
ence of high amounts of total suspended and dissolved sol-
ids, sulphates, phosphates and total nitrogen in significant
quantities. Sharma & Singh (1999) evaluated rubber factory
effluent and found that it contains heavy metals, copper and

zinc. The effects of various industrial effluents on seed ger-
mination, growth and yield of crop plants have been studied
by many workers (Ozoh & Oladimeji 1984, Rahman et al.
2002, Street et al. 2007). However, no detailed experiments
have been performed on the plant growth and biochemical
changes using rubber factory effluent. The induction of the
stress response leads to the expression of a group of proteins
referred to as stress proteins, thought to protect the cell
(Morange 1997).

In the present paper an attempt has been made to evalu-
ate the effect of different dilutions of a centrifugal rubber
latex factory effluent on the protein content in two vegeta-
ble crops Vigna unguiculata L. Walp. and   Abelmoschus
esculentus (L.) Moench.

MATERIALS AND METHODS

Healthy viable seeds of Vigna Unguiculata and Abelmoschus
esculentus were collected from District agricultural farm,
Kozha. Treated effluent from Neerakal Rubber Factory Pvt.
Ltd. was collected from the discharge unit of the rubber
processing sewage system in a clean Jerrycan. The wastewater
samples used for DO and BOD determination were collected
directly into DO bottles and fixed with manganous sulphate.
The effluent was stored under refrigeration. All samples were
analysed as per the standard methods (APHA 1995).

The effluent without any dilution was considered as 100
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percent. Various concentrations of the effluent such as 25,
50 and 75 percent were prepared by adding required amount
of water to the 100 percent effluent.

Dry seeds were allowed to soak in various concentra-
tions of the effluent for 24 hours. The seeds were then sown
in polybags of 30 × 50cm size filled with potting mixture  of
composition 1:1:1 soil:sand:cowdung. Both, experimental
and control sets in distilled water, were maintained in tripli-
cate. Thirty two days old seedlings were taken for analysis
for biochemical parameters during the vegetative phase and,
46-day old seedlings for analysis during the flowering phase.
Fresh tissues samples collected from seedlings receiving dif-
ferent concentrations of effluent were collected for analysis.
Protein was analysed by the method suggested by Lowry et
al. (1951).

RESULTS AND DISCUSSION

The physico-chemical characteristics of the effluent were
found within the discharge limit prescribed by the Kerala
State Pollution Control Board (Table 1). The pH of the treated
effluent was found to be 6.10 i.e., slightly acidic in nature
due to the use of acid in latex coagulation. The quantity of
acid used for coagulation of the latex, specifically in skim
latex after centrifugation operation, is generally higher than
the actual requirement. The COD and BOD were 49.33
mg/L and 18.33 mg/L respectively. Ademoroti (1980) re-
ported that high BOD and COD as an indication of pollu-
tion and low BOD and COD indicated high quality of water.

 The dissolved solids, suspended solids, ammoniacal ni-
trogen, total nitrogen, sulphate and potassium were 1621.67,
10.67, 1.33, 81.33, 562.0 and 77.33 mg/L respectively. These
parameters were found to be within the limit specified by
the Kerala Pollution Control Board. Sulphate in the effluent
may be further decreased when open up to land area due to
filtration by soil and plants and by the sulphate reduction
process. Similar characterization of rubber effluent was at-
tempted in many earlier studies (Asia & Akporhonor 2007,
Karim & Bachik 1989). In the present study the effluent has
been utilized for irrigation to crop plants after different de-
grees of dilution.

The protein content in the seedlings of Abelmoschus
esculentus was found to be increased in the population raised
by the treatment with effluent compared to the control during
both vegetative and reproductive stages. The protein content
showed a decrease with increase in the concentration of
effluent treated. Similar effect of sugar mill effluent on
protein content was reported by Baskaran et al. (2009) in
Vigna radiata. They attributed this increase to the adsorption
of necessary elements present in the effluent by plants. Behra
(1980) and Neelam (1985) also reported similar results under

effluent stress. The induction of the stress response leads to
expression of a group of proteins referred to as stress proteins,
which are thought to protect the cell (Gabara et al. 2003).
Higher levels of BOD, COD and total phosphates affected
the total protein that increased in treated plants as compared
to control plants.

A serious threat of rubber wastewater towards environ-
mental protection is high concentration of nitrogen in efflu-
ent (Mitra et al. 2010).  In the present study increase in the
protein content in treated population is attributed to the ni-
trogen and potassium present in the effluent. The study in-
dicated that the treatment with effluent has a favourable im-
pact expressed in terms of protein content.

Protein content in case of Vigna unguiculata indicated a
decrease in all the treated population when compared with
the control in samples of leaves estimated during both veg-
etative phase and reproductive phase. Pulver & Ries (1973)
and Joshi & Tandom (2003) reported that treatment with
paper mill effluent reduces the protein content in case of
Vigna radiata, Glycine max and Cicer arietinum due to the
effect of effluent on protease activity. Swaminathan &
Vaidheeswaran (1991) opined that with the reduction in the
rate of nitrogen absorption and amount of nitrogen present
in the plants, the total physiological activities decreased re-
sulting in gradual reduction in protein content of the plants
treated with effluent. Khosla (1980) opined that the reduc-
tion in protein content is due to the effect of increase in ani-

Table 1: Physico-chemical characteristics of treated effluent from Neerackal
Latex Pvt. Ltd., Kottayam, Kerala.

Parameter Estimated amount in effluent
sample (All Parameters are

expressed in mg/L, except pH)

1. pH 6.10
2. Oil and Grease 6.00
3. COD 49.33
4. BOD 18.33
5. Dissolved solids 1621.67
6. Suspended solids 10.67
7. Ammoniacal nitrogen 1.33
8. Total nitrogen 81.33
9. Chloride Trace
10. Sulphate 562.00
11. Sulphide 103.00
12. Potassium 77.33
13. Phosphate 3.30
14. Sodium 1.60
15. Copper Trace
16. Iron Trace
17. Calcium 56.00
18. Magnesium 13.00
19. Zinc 0.85
20. Boron 0.48
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ons and cations present in the effluent. Lasa et al. (2000)
reported that the magnesium content in the effluent is re-
sponsible for the reduction in the protein content of treated
plants at higher concentrations of the effluent.

The present study indicated that there is a genotype spe-
cific variation in the response towards irrigation effect of
the effluent. Karr et al. (1984) found that the degree to which
toxicity symptoms are expressed by plants depends on a
number of factors, ions present, amount and form of organic
matter and the plant genotype.

CONCLUSION

It is concluded from the study that irrigation with diluted
effluent of centrifugal rubber latex factory indicated that there
is a genotype specific variation and it produced favourable
effect on Abelmoschus esculentus at low concentrations of
treatment, while in Vigna unguiculata, the treatment induces
reduction in protein content. Thus, utilization of treated rub-
ber effluent form viable alternative for irrigation purposes
only after proper dilution and removal of physico-chemical
constituents to bring them within the specified limit and to
be within the tolerance limit of the sensitive genotype.

REFERENCES

APHA 1995. Standard Method for the Examination of Water and
Wastewater. American Public Health Association, 19th edition, Wash-
ington D.C.

Adimoroti, C.M.A. 1980. The Effect of pH on waste water purification.
Effluent Water Treatment Journal, 20(11): 541-549.

Albasel, N. and Cottenie, A. 1985. Heavy metal contamination near major
highways, industrial and urban areas in Belgian grassland. Water Air
Soil Pollution, 24: 103-109.

Augusthy, P.O. and Mani, A.S. 2001. Effect of rubber factory effluent on
seed germination and seedling growth of Vigna radiata, L. J. Environ.
Biol., 22: 137-139.

Asia, I.O. and Akporhanor, E.E. 2007. Characterization and physicochemi-
cal treatment of waste water from rubber processing factory. Interna-
tional Journal of Physical Sciences, 2(3): 61-67.

Baskaran, L. Sundaramoorthy, P., Chidambaram, A.L.A. and Sankar
Ganesh, K. 2009. Growth and Physiological Activity of Greengram
(Vigna radiata L.) Under Effluent Stress. Botany Research Interna-
tional 2 (2): 107-114.

Behra, B.K., Misra, B.N. and Patnaik, H. 1980. Nutrient value of distillery
effluent. Geobios, 7: 316-318.

Gautam, D.D. and Bishnoi, S. 1992. Effect of diary effluent on wheat (Triti-
cum aestivum) J. Ecology, 4: 111-115.

Gabara, B., Sklodowska, M., Wyrwicka, A., Glinska, S. and Gapinska, M.
2003. Changes in the ultrastructure of chloroplasts and mitochondria
and antioxidant enzyme activity in Lycopersicon esculentum Mill.
Leaves sprayed with acid rain. Plant Sci., 164(4): 507-516.

Joshi, P. and Tandom, S. 2003. Analysis and effect of paper mill effluent
on germination and seedling growth of some pulses; Vigna radiata,
Glycine max and Cicer arietinum. J. Indust. Poll. Cont., 19(1): 9-13

Kalaisevi, P., Mahimairaja, S., Srimathi, P. and Senthil Kumar, G. 2010.
Impact of industrial effluents in seed invigoration. A review. Asian J.
of Plant Science, 9(5): 249-255

Karr, M.C., Coutinho, J. and Ahlrichs, J.L. 1984. Determination of alu-
minium toxicity in Indian soils by Petri dish bioassays. Proc. Indiana
Acad. Sci., 93: 85-88.

Karim, M.Z. and Bachik, A.T. 1989. Comparative  study of rubber effluent
and an inorganic fertilizer as sources of  plant nutrients for Hevea and
their effects on soil properties. J. Nat. Rubb. Res., 4(4): 260-272.

Khosla, N. 1980. Ecophysiological Responses of Certain Plants Species of
Fertilizer Factory Effluent. Doctoral Thesis, Gorakhpur University,
Ghorakhpur.

Lasa, B., Frechilla, S., Aleu, M., Gonzalez-Moro, B., Lamsfus, C. and
Aparicio-Tejo, P.M. 2000. Effects of low and high levels of magne-
sium on the response of sunflower plants grown with ammonium and
nitrate. Plant Soil, 225: 167-174.

Lowry, O.H., Rosebrough, N.J., Farr, A.L. and Randall, R.J. 1951. Protein
measurement with the folin-phenol reagents. J. Biol. Chem., 193:
265-275.

Mitra Mohammadi, Hasfalina Che Man, Mohd Ali Hassan and Phang Lai
Yee 2010. Treatment of wastewater from rubber industry in Malaysia.
African Journal of Biotechnology, 9(38): 6233-6243.

Morange, M. 1997. Development control of heat shock and chaperonegene
expression. Cell Mol. Life Sci., 53(1): 78-79.

Nath, K., Dharam Singh, Sharma, Y.K. 2007. Combinational effect of dis-
tillery effluent and sugar factory effluent in crop plants. J. Envion.
Biol., 28(3): 577-582.

Neelam and Sahai, R. 1985. Effect of fertilizer factory effluent on Oryza
sativa var. Jaya. Geobios, 15(2 and 3): 118-120.

Ozoh, P.T.E. and Oladimeji, A.A. 1984. Effects of Nigeria dye stuff efflu-
ent on germination, latency, growth and gross growth of Zea mays.
Bull. Environ. Contam. Toxicol., 33: 215-219.

Pulver, E.L. and Ries, S.K. 1973. Action of simazine in increasing plant
protein content. Weed Sci. Soc. Amer., 21: 233-237.

Rahman, K.S.M., Banat, I.M., Rahman, T.J., Thayumanavan, T. and
Lakshmanaperumalsamy, P. 2002. Bioremediation of gasoline con-
taminated soil by a bacterial consortium amended with poultry litter,
coir pith and rhamnolipid biosurfactant. Biore. Technol., 81: 25-32.

Table 2: Protein  content (%) in Abelmoschus esculentus and Vigna unguiculata during the vegetative and fruiting phase after treatment with various
concentrations of centrifugal rubber latex factory effluent.

Treatment                 Abelmoschus esculentus                                                                                 Vigna unguiculata
Concentration (%) Vegetative Reproductive Vegetative Reproductive

(mean ± S.D.) (mean ± S.D.) (mean ± S.D.) (mean ± S.D.)

Control 34.29±5.98 37.89±4.06 64.57±12.10 67.61±47.61
25 41.46±6.41 38.16±5.91 63.34±7.81 54.69±17.38
50 42.83±6.71 50.75±12.69 59.33±7.16 51.01±6.62
75 40.23±3.83 34.62±7.08 56.95±5.53 49.04±15.94
100 40.42±5.26 32.21±22.42 50.62±19.72 48.18±6.83



Vol. 11, No. 3, 2012 • Nature Environment and Pollution Technology

456 Anice Kurian M.

Sharma, S.K. and Singh, V.P. 1999. A comparative study of the mutagenic
efficiency of rubber factory effluent and city waste water in black gram
(Vigna mungo L. Hepper) J. Ind. Bot. Soc., 78: 357-362.

Street, R.A., Kulkarni, M.G., Stirk, W.A., Southway, C. and Van Staden, J.
2007. Toxicity of metal elements on germination and seedling growth

of widely used medicinal plants belonging to Hyacinthaceae. Bull.
Environ. Contam. Toxicol., 79: 371-376.

Swaminathan, K. and Vaidheeswaran, P. 1991. Effect of dyeing factory
effluent on seed germination and seedling development of groundnut
(Arachis hypogaea). J. Environ. Biol., 13(3): 253-260.


