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Abstract

This study was aimed to observe the Epifloral communities with respect to nutrient load (Nitrite, Nitrate, and Phosphate)
seasonally. This study was carried out for one year from March - 2015 to February - 2016. Sediment samples were collected
from Utran, Surat which is located near the Gas based power station on the bank of Tapi River. Sediment samples were
collected monthly in morning hours. Samples were analysed for nitrate, nitrite and phosphate. During the study period, four
families of epifloral communities were found i.e. Bacillariophyceae, Chlorophyceae, Cyanophyceae and Euglenophyceae
with reference to seasonal nutrient load. Nutrient load was high in summer and showed the higher growth of
Cyanophycaeae. In monsoon when nutrient load was less Chlorophyacae was observed highest.
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Introduction

Tapi River is important freshwater source for the Surat city.
Utran is located near Gas based power station on the bank of
Tapi river on Latitude 21° 13° 34.254” N and Longitude
72°51°57.08”E. It is a freshwater zone of Tapi River where all
the domestic and industrial wastes are dumped. Epifloral
communities are unicellular eukaryotic algae and cyanobacteria
that grow within the upper several millimetres of illuminated
sediment, typically appearing only as brownish or greenish
shading'. They are primary producers for the sediment
ecosystem. They are sensitive to the environment in which they
live and any alteration in them leads to change in the plankton
communities in terms of tolerance, abundance, diversity and
dominance in the habitat>. The importance of benthic algal
photosynthesis to aquatic food webs is often underappreciated”.
They can grow on the surface of the sediment which is directly
exposed to the sunlight. Point sources of nutrients may result in
increased benthic algal productivity with little increase in
benthic algal biomass because of rapid transfer of organic
matter to grazers'. Epifloral communities play an important role
for monitoring the environmental pollution. Zoo benthos are
dependent on epifloral communities for nutrition. Present study
is an attempt to investigate the seasonal variation of epifloral
communities with respect to nutrient load in sediment of Tapi at
Utran.

Methodology

To fulfill the objectives and aims of the study, monthly
collection (March 2015 to February 2016) was taken from
selected site in the morning time. The sediment samples were
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collected as described by Nybakken’. Samples were collected
by using 30 cm long acrylic core of 7.5 cm diameter which was
pushed into mudflats up to Scm and the sediments were scooped
out per m” area. At each sample spot, samples were collected,
pooled and stored in polythene bag. Sediment sample was dried
and preserved for selected chemical parameters. Epiflora had
been collected by carefully scooping the superficial layer with
the help of glass slide and preserved in 4 % formalin solution.

Table-1: Methods for analysis of sediment

Parameter Method Source
Nitrate Cadmium Reduction | IS 3025 (P - 34)
! Method 1988
- Spectrophotometric IS 3025 (P - 34)
Nitrite Method 1988
Phosphate Stannous Chloride | APHA 21% edition -
p Method 4500 (pp 4-151)

Results and discussion

During the summer period (March 2015 to June 2015) nitrite,
nitrate and phosphate were estimated higher than other seasons.
Among them phosphate was more than nitrite and nitrate.
Cyanophyceae group was observed more than the
Chlorophyceae, Bacillariophyceae and Euglenophyceae. They
are gradually decreased in monsoon and winter season. In
summer season nutrient load was higher so epifloral
communities were found higher than other two seasons.
Generally, the higher concentration of nutrients is responsible
for the more growth of blue green algae. According to
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Philipose’® natural factors like alkalinity nitrate and phosphate
are responsible for the growth of Cyanophyceae. Maximum
value of pH and nitrate supports the growth of Cyanophyceae’.

During the Monsoon period (July 2015 to October 2015) nitrate,
nitrite and phosphate were estimated lower than the summer and
winter season which may be because of dilution due to flooded
condition. Phosphate was reported higher than nitrite and
nitrate. In Monsoon season nutrient load is low so epifloral
communities were found less than other two seasons.
Maximum Chlorophyceae density reported during winter
according to Kulshrestha and Joshi®. But during study
Chlorophyceae was observed more than the Bacillariophyceae,
Cyanophyceae and Euglenophyceae in monsoon period.

Table-2: Seasonal variation of Epifloral communities
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Figure-1: Showing seasonal comparison of nutrients.

Epifloral Communities
Season Bacillario | Chlorophy | Cyanophy | Euglenophy
phyceae ceae ceae ceae
B Bacillariophyceae
Summer ++ +++ ++++ +
B Chlorophyceae
Monsoon +++ ++++ ++ +
@ Cyanophyaeae
Winter ++++ +++ ++ + B Euglenophyceae
Table-3: Seasonal variation of nutrient load
Nutrient load Summer  Monsoon Winter
Seasons Nitrate Nitrite Phosphate Figure-2: Showing seasonal comparison of Epiflora.
(mg/kg) (mg/kg) (mg/kg)
(Mean + SD) | (Mean+SD) | (Mean £ SD) During the winter period (November 2015 to February 2016)
Summer | 23.66 % 4.30 1.35+0.80 | 60.02+10.80 nitrite, nitrate and phosphate were reported higher than the
monsoon period. During this period also phosphate was reported
Monsoon | 16.99 + 4.89 1.16 + 0.60 46.60 + 7.02 higher than nitrite and nitrate. Maximum Bacillariophyceae
group was observed compared to  Chlorophyceae,
9
Winter | 19.14+11.42 | 1.232£0.19 | 58.97 +10.89 gy.amphyceae and Euglenophyceae. Velecha and Bhatnagar’,
ripathy and Pandey reported same  observation.

Table-4: Showing maximum growth of Epifloral communities
in respect to nutrients

Epifloral communities

Parameters

Cyanophyceae Bacillariophyceae | Chlorophyceae
Niwrate 23.66+430 | 19.14+11.42 | 16.99 £4.89
(mg/kg)
Nitrite 1.35£0.89 1.23£0.19 1.16 +0.60
(mg/kg)
Phosphate | ¢ 5> + 10.80 | 58.97+10.89 | 46.60+7.02
(mg/kg)
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Bacillariophyaceae were reported less in summer. Same result
was reported by Munawar''. Nutrient load was found maximum
in summer and minimum in monsoon. In monsoon there is more
dilution of nutrients due to the rain. After the monsoon nutrient
load is gradually increasing so high productivity occurs because
sediment surface is directly exposed to the sunlight.

Euglenophyceae was remaining lesser than all communities in
all seasons. Cyanophyceae were more when nutrient load was
highest and when nutrient load was lowest Chlorophyceae group
was observed highest.

Conclusion

In conclusion the present study revealed that the population of
epifloral communities depend upon the nutrient load in aquatic
system. According to result it is concluded that phosphate is
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responsible for the better growth of Bacillariophyceae,
Chlorophyceae, Cyanophyceae during winter, monsoon and
summer period respectively. Generally Cynophyceae members
are responsible for the eutrophication in river. It indicates the
accumulation of polluted waste materials in aquatic system is
taking place. We can reduce but can’t discontinue the effluence
source with the developing industries and all human activities.
So Cynophyceae group are bad as well as good. Some species of
this group like Anabena sp. and Nostoc sp. are enhancing the
soil fertility by nitrogen fixing. As a food supplement and
medicine spirulina sp. is known as a super food. While
Oscillatoria sp. and Anabena sp. are used for the solar energy
conversion by hydrogen production. So this quality of sediment
is best for the culture of Cynophyceae communities. It may hold
immense potential for the future and could be exploited for
man’s economy.
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