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Abstract
Aquatic plants Azolla was grown for phytoremediation treatment in the range 0 (Control), 25, 50, 75
and 100 percent effluent. Maximum values in Azolla plants were observed at 50 percent effluents, for
fresh matter yield and dry matter yield of 15 and 30 days growth, chlorophyll contents 25 percent level
of 15 and 30 days. Overall study was concluded that aquatic plants were beneficial as bioremediation
treatment of effluent before using for gardening purpose and irrigation of crop plants.
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1. Introduction
Bioremediation is an emerging cleanup technology for contaminated soils, groundwater, and
wastewater that is both low-tech and low-cost. The cleanup technology is defined as the use
of green plants to remove, contain, or render harmless, such environmental contaminants as
heavy metals, trace elements, organic compounds and radioactive compounds in soil or
water. Phytoremediation takes advantage of the unique and selective uptake capabilities of
plant root systems together with the translocation, bioaccumulation, and contaminant
storage/degradation abilities of the entire plant. Aquatic macrophytes systems can be
effectively used to reduce pollutant levels in water bodies. This is typically much less
expensive than excavation followed by disposal or incineration or other in situ treatment
strategies and reduces or eliminates the need to pump and treat a common practice at the site
where hydrocarbon have contaminated ground water.
2. Material and Methods
The effluent were collected from drainage of Sachendi, Kanpur in wide mouth large plastic
bottles between 7-8 AM and bottled cork immediately and all the samples were brought to
settle in an open cement pond in the college garden for one week to allow microorganisms to
break down solid organic waste. The waste water then filtered through an 80 µm plankton
net filter and brought the laboratory and stored at 4 0C temperature in a refrigerator till before
treatment analysis was completed. Care was taken to prevent under shaking of the samples
and also against sun light while transporting them to the laboratory.
Sample for estimation of dissolved oxygen was collected in 250 ml bottle and fixed
immediately. Physico-chemical assessment of water sample has been done as per standard
procedures. Certain factors such as pH, temperatures etc. on the spot were noted and for the
remaining "Standard Methods for Examination of Water and Waste Water" published by the
American Public Health Association (1995) have been consulted. All chemical analysis was
done in or on the following day. The details procedure of each these component were same
as described in, I.B.P. Hand Book No. 8 (Gotterman et al. 1978); U.S.D.A. Hand Book No.
16 (Richard, 1954).
For experiments Azolla filiculoides plant was collected from nature in their respective season
of growth. In pond the plants after removing possible contamination were cultured in to three
different cemented ponds. After a week plants were transferred to three different 20 litre
plastic container (Tub) filled with garden pond water.
The experiment was carried out in petridish and (3" diameter). Equal amounts
(approximately 5g) of aquatic plants were inoculated. Three replicate were taken for each
treatment.
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Fresh matter yield was determined by weight first washing
with running tap water, rinsing with distilled water and
absorbing surface with clean white blotting paper.
Dry matter yield was determined by drying and finely
chopped and mixed plants samples by first washing with
running tap water, rinsing with distilled water and absorbing
surface water with clean white blotting sheets, in a forced
draught oven at 65 0C for 24 hours to constant weight. The
samples were taken out from the oven and placed in a
desiccators, cooled for about an hours and weighed for the
determination of yield.
Chlorophyll was determined by the method of Petering et al.
(1940). Finely chopped and weighed 200 mg of fresh matter
was ground in a pestle and mortar with a little acid washed
while silica sand in about 10 ml of 85% acetone. The acetone
extract was filtered through Whattman No. 42 filter paper,
the residue on the filter paper was thoroughly leached with
85% acetone to remain the last traces of chlorophyll and
leachates were mixed. The extract was made to 25/ml and
stored in dark in refrigerator till the measurement of colour
intensity. The chlorophyll content was measured by
estimating the absorption of the acetone extract in. Elico-CL20A-Photo-electric-calorimeter used red filter and referring
the reading to the standard calibration curve prepared by the
method of Comer and Zscheile (1942).
Aquatic plant (Azolla) was raised in control as well as
different concentrations of Effluent. The different
concentrations of effluents taken for culture of plants were:
Control (garden pond water), 25 percent, 50 percent, 75
percent and 100 percent.
For study, samples were drawn and estimations were made
for Fresh matter yield, Dry matter yield and Chlorophyll
content of aquatic plants at 15 and 30 days growth of aquatic
plants.
3. Result & Discussion: (Table-1)
Fresh matter yield of 15 and 30 days growth of Azolla
increased with the increase in effluent level into 50%.
Further increase in effluent level decreased the fresh matter
yield of Azolla.
25, 50, 75% effluent level, over control showed significantly
(P=0.05) increase in fresh matter yield of 15 and 30 days
growth of Azolla. 100% effluent over control showed
significantly (P=0.05) decrease in fresh matter yield of both
15 and 30 days growth of Azolla.
Fresh matter yield of both 15 and 30 days growth of Azolla
was observed at 50% effluent level.
Increase in effluent level upto 50% level increased dry matter
yield of both 15 and 30 days growth of Azolla. Beyond 50%
level further increase in the effluent level decreased the dry
matter yield of both 15 and 30 days growth of Azolla.
As compared to control, all the level tested showed
significant (P=0.05) increase in dry matter yield of both 15
and 30 days growth of Azolla, except 100% over control in
15 days dry matter yield of Azolla failed to show any
significant result. Where significant (P = 0.05) decrease on
dry matter yield of Azolla was observed.
The maximum dry matter yield of both 15 and 30 days
growth of Azolla was observed at the 50 % level of effluent.
Chlorophyll content at 15 and 30 days growth of Azolla
increased with increase in effluent level upto 25% level.
Beyond 25% level further increase in the effluent level
showed decrease in chlorophyll content of both 15 and 30
days growth of Azolla.

25% effluent level over control showed significant (P=0.05)
increase in chlorophyll content of both 15 and 30 days
growth of Azolla over control. As compared to control, 100%
level in 15 days and 50, 75 and 100% level in 30 days
growth showed significant (P=0.05) decrease in chlorophyll
content of Azolla. However, 50% showed an insignificant
increase and 75% level over control showed insignificant
decrease in chlorophyll content of 15 days growth of Azolla.
Maximum chlorophyll content in both 15 and 30 days growth
of Azolla was observed at 25% effluent level.
Table 1: Effect of effluent on Fresh matter yield, Dry matter yield
and Chlorophyll content of Azolla
Percent Effluent
Days
Growth

C

15
30

5.51
6.59

15
30

1.29
2.29

15
30

0.53
0.57

CD
(at P=0.05)
g fresh matter yield / treatment
6.70 8.48 6.45 5.41
0.07
7.01 9.50 7.47 6.45
0.05
g dry matter yield / treatment
2.30 4.28 2.28 1.27
0.01
5.01 6.29 5.28 3.28
0.42
mg chlorophyll/g FM
0.62 0.54 0.51 0.43
0.04
0.66 0.43 0.41 0.36
0.04
25

50

75

100

With the increase in percent level of effluent fresh matter
yield increase up to 50 percent level of 15 and 30 days
growth of Azolla plant. The results are in agreement with
result that Shakya et al. (2007) with Hydrilla in waste water,
Abou El-Kheir et al. (2007) with Lemna gibba in sewage
water.
A maximum dry matter yield of 15 and 30 days growth of
Azolla was observed at 50 percent. The results are in
agreement with the result that Shakya et al. (2008) with
Cladophora in waste water.
Increase in Chlorophyll content was found at 25 percent level
in both 15 and 30 days growth of Azolla. The result are
agreement with the result of Deval et al., (2012) with Azolla
in zinc plating industry effluent. Chlorophyll content of
plants were reduced with the pesticide and the highest
damage was observed at 30 ppm has also been reported by
Palanisami et al. (2009).
4. Acknowledgement
We are highly thankful to Dr. Rajdeep Kudesia, Coordinator,
Department of Botany, Bundelkhand University, Jhansi and
Dr. Deepak Singh, Head, Botany Department D.A-V.,
College, Kanpur for providing the laboratory facilities during
the work period.
5. Reference
1. Abou El-Kheir W, Ismail G, Abou El-Nour F, Tawfik T,
Hammad D. Assessment of the Efficiency of Duckweed
(Lemna gibba) in Wastewater Treatment, Int J Agri Biol,
2007; 9(5):681-687.
2. Comer CL, Zscheile FP. Analysis of plant extracts for
chlorophyll a and b by a photoelectric spectrophotometric method. Plant Physiol 1942; 17:198-209.
3. Deval CG, Mane AV, Joshi NP, Saratale GD.
Phytoremediation potential of aquatic macrophyte
Azolla caroliniana with references to zinc plating
effluent. J. Food Agric 2012; 24(3):208-223.
4. Gotterman HL, Clymo RS, Ohnstad MAM. IBP
Handbook No. 8, Methods for Physical and Chemical

~ 29 ~

International Journal of Applied Research

5.
6.

7.

8.

9.

Analysis of fresh waters. Black Well Scientific
Publications, Oxford Edinburgh London, Melbourne,
1978.
Palanisami S, Prabaharan D, Uma L. Pest Biochem
Physiol 2009; 94:68-72.
Petering HG. Wolmen W, Hibbard RD. Determination of
chlorophyll and carotene in plant tissue. Ind Eng Chem
Anal Ed 1940; 12:148-151.
Richards LA. Ed. Diagnosis and Improvement of saline
and alkali soils. US. Salinity Laboratory Staff USDA.
Hand Book 1954, 69.
Shakya NB, Mohan N, Mohan J. Bioremediation of
certain toxic pollutants by using aquatic plant Hydrilla.
Proc. of the Nat. Sem. on Plants and Human Welfare:
Past to Present, Organized by Deptt. of Botany, D.B.S.
College, Kanpur, 2007, 45.
Shakya NB, Prakash G, Mohan J, Mohan N. Use of
Lemna minor L. for phytoremediation of municipal
waste water. Int. Sem. on Biotechnology for today‘s
world, Organized by Deptt. Of Zoology, D.B.S. College,
Kanpur, 2008, 92.

~ 30 ~

