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Abstract

The seasonal productivity of two rivers in Assam receiving petrochemical effluent were conducted from March 2012 to
February 2014 on a seasonal basis — pre-monsoon, monsoon, post monsoon and winter. The fluctuation trends of GPP
were pre monsoon (0.87mgC/L/hour) > post monsoon (0.82mgC/L/hour) > winter (0.58) > monsoon (0.51mgC/L/hour).
The fluctuation trends of NPP were post monsoon (0.28mgC/L/hour)> pre monsoon (0.24mgC/L/hour)>winter
(0.23mgC/L/hour) > monsoon (0.13mgC/L/hour). The fluctuation trends of CR were found as pre monsoon
(0.64mgC/L/hour) > post monsoon (0.55mgC/L/hour) > monsoon (0.37mgC/L/hour) > winter (0.35mgC/L/hour). The
mean annual NPP% of GPP were found highest at S5(33.8%) and lowest at the point of effluent discharge(14.8%). The
CR% of GPP were highest at S6 (85.1%) and lowest at S1 (61.4%).
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Introduction

The primary productivity is the rate of formation of organic
matter from inorganic carbon by photosynthesizing organisms'or
autotrophs, including algae and larger aquatic vascular plants.
Assessment of primary productivity gives a clear indication of the
rate of organic matter produced from inorganic carbon through
photosynthesis. It is also an indicator of pollution status of the
water body in question™”. The primary productivity is the root of
all food chains and food-webs of any ecosystem generating 70%
atmospheric oxygen of the world* The aim of the study was to
determine seasonal productivity of the two rivers Kaliani and
Dhansiri receiving petrochemical effluent form Numaligarh
Refinery Limited of Assam. The Kaliani is a tributary of river
Dhansiri and the Dhansiri is a perennial source of water located
within 5-kms radial distances from the NRL. They receive
effluent from the refinery and reported to be contaminated since
its operation from the year, 2001.

Material and Methods

The study was conducted from March 2012 to February 2014 on
a seasonal basis — pre monsoon (March-May), monsoon (June-
August), post monsoon (September-November) and winter
(December-February). River segments were divided into two
parts - up and down stream (with reference to discharge point of
effluent) with a length of 15 km. and each segment was divided
into five sampling stations for this purpose. Some selected
physicochemical parameters were analyzed as per standard
procedures of APHA®. The Light and Dark bottle method of
Garderand Gran® was used for determination of seasonal
productivity. Oxygen were measured using modified Winkler’s
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method and data obtained were converted in terms of carbon
using conversion factor of 0.375 and according to Trived yet al.’,
values were expressed as mg C/L/hour.

Gross Primary Productivity (GPP): O,mg/L/hr= D, - Dy/hr
Net Primary Productivity  (NPP): O,mg/L/hr= D,— D;/hr
Community Respiration (CR): O,mg/L/hr = D; - Dy/hr

Where, D= light bottle, D;= initial bottle, D4= dark bottle

Results and Discussion

Physicochemical parameters: The annual mean fluctuations of
the physicochemical parameters in ten sampling stations of the
two rivers from March 2012 to February 2014 have been showed
in the table-1.

The DO were found highest in winter season (8.2mg/l) at S1
(10mg/1) and lowest at S6(3.7mg/l) in monsoon season. The cause
of maximum DO in the winter months may be due to the reduced
rate of decomposition by decreased microbial activity at low
temperature®. Among the chemical parameters all the parameters
were found highest at the point of effluent discharge (S6), except
DO and pH. The minimum DO (4.24+.23mg/l) at point of
effluent disharge may be the result of the oilly effluent disharged
from NRL which affect on gaining of DO from atmosphere in
addition to the reduction of the primary producer— phytoplankton
population. Some of the parameters were showed higher valuesin
monsoon season such as, turbidity(46.98 NTU) with an annual
mean of 62.30+23.45NTU at S6, conductivity (150.6uS/cm) with
an annual mean of 446.21£35.86uS/cm at S6, FCO2 (5.07mg/1)
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with an annual mean of 5.21+.38mg/1 atS6, TDS(59.71mg/1) with
an annual mean of 108.97+25.53mg/l at S6, water temperature
(31.05°C) with an annual mean of 22.44+8.82°C at S10, water
current (0.82m/s) with an annual mean of 0.51£0.21m/s at S1; in
winter season on the other hand some parameters were showed
highest values — alkalinity (54.98mg/l) with an annual mean of
69.03£36.77mg/l at S6; total hardness (49mg/l) with a
68.26+£36.05mg/l atS6, calcium hardness (26.72mg/l) with an
annual mean of 43.41+17.90mg/l at S6, pH(7.17) with annual
mean of 6.95+.26 at S5, Chloride (7.32mg/l) with an annual mean
of 24.19+18.17mg/1 at S6. The lowest values of alkalinity found
during the monsoon season might be due to dilution effect of river
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water as was found in Malayan rivers and the Halali Reservoir by
Bishop’ and Jainet al.'’ respectively. The increased conductivity
in monsoon season confirmed the finding of Taheruzzaman and
Kushari''who observed similar phenomenon in water bodies of
Burdwan (West Bengal) during monsoon when heavy runoff
carrying diverse type of electrolytes from the catchment area
increased conductivity.

Seasonal productivity: A distinct seasonal fluctuations of
productivity were observed in the study period of 2012-2014. The
seasonal trends of fluctuation of productivity have been showed
in the figure-1.

Table-1
Mean values of physicochemical parameters at different sampling stations of Kaliani and Dhansiri rivers
Parameters S1 S2 S3 4 S5 S6 S7 S8 S9 S10
DO(mg/1) 873100 855+1.10 839+1.10 8.181.01 7.84+99 424+23 5.88+55 6.69+73 7.14+78 75189
&‘%‘;‘W 1839+134 | 1909+1354 | 1993+1359 | 20901425 | 268442233 | 62302345 4720+1696 3648+1475 345341382 | 3408+1406
TH. (mg/l) 19678244 19.642.36 20454309 19558267 21264957 68263605 46.89+24.83 3863+1891 2799+1157 260549.88
(m g/l) 23554293 23624306 2388293 24013011 25304927 690343677 495342564 42.89+2026 3054+12.16 29.80+11.20
Elosr}(ilrl:)t 61214897 62424783 620448019 6325+7.76 61.3848. 446214358 21529+4297 1530443846 1156743146 88044905
Ea(m ” 13684365 | 13335328 | 1363294 1403564 14684628 43411790 313541551 247744979 2089672 20344657
?;f’/l;’)c“y 0512021 | 050:021 | 050:021 | 0494021 | 049020 04820 04720 04720 04720 04720
fmhlg(;gde 098+49 09644 09143 123+49 11960 24.19+18.17 12374673 34259 1954127 137463
pH 6.80+25 6.92+27 694+27 6.94+26 6.95+26 6.62+14 6.76+.18 690+32 6.89+32 691+32
(TrEgS/D 31064390 | 31474381 | 3131381 31454377 31124389 | 1089742553 | 7725+1202 6139+1649 466+1261 42394616
fn?;fl) 4.16+39 434432 441+£36 444432 451+34 521+38 5+34 4.83+37 4.79+37 4.79+39
Wat.
Temp. 2086854 21084853 21214858 2136858 2160864 22034855 22138854 22.184868 22244878 22444882
‘o)
Depth(m) 20+88 2.19+87 220497 23092 241493 2724116 381138 387137 391126 405+137
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Figure-1

Mean seasonal productivity of Kaliani and Dhansiri rivers
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The fluctuation trends of GPP  werepre monsoon
(0.87mgC/L/hour) > post monsoon (0.82mgC/L/hour) > winter
(0.58mgC/L/hour) > monsoon (0.51mgC/L/hour). These
confirmed the finding of Sarma and Dutta'?, according to which
higher range of primary productivity in pre monsoon and
retreating monsoon might have resulted due to less amount of
rainfall and high density of phytoplankton population. In the pre
monsoon season the highest productivity was found in March
2012 at S1 (1.09mgC/L/hour) and lowest in monsoon
(0.34mgC/L/hour)were found in Jun 2012 at S6 (point of
effluent discharge). The mean seasonal highest GPP were found
at S1 (0.97mgC/L/hour) and lowest in S6 (0.39mgC/L/hour).
The fluctuation trends of NPP were post
monsoon(0.28mgC/L/hour) > pre monsoon (0.24mgC/L/hour) >
winter (0.23mgC/L/hour) > monsoon (0.13mgC/L/hour). The
NPP fluctuation trends were in conformity with Adoni and
Vaishya'’. The NPP were varied from 0.33mgC/L/hour atS1 and
S2 in post monsoon, to the lowest of 0.04mgC/L/hour in
monsoon at S6. The fluctuation trends of CR were found as pre
monsoon (0.64mgC/L/hour)> post monsoon (0.55mgC/L/hour)
> monsoon (0.37mgC/L/hour) > winter (0.35mgC/L/hour). The
highest CR were found in pre monsoon at S6 and S9
(0.67mgC/L/hour) and lowest at S1 (0.28mgC/L/hour). Grimm
and Fisher', Bottet al."® classified river segment as autotrophic
(containing enough organic matter for sustaining organism
respiration within its reach NPP is positive) and
heterotrophic (with a need of importing organic matter from an
upstream reach for sustaining organism respiration within its

ie.
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reach i.e.NPP is negative). The NPP were found positive at all
the sampling stations throughout the study periods. The mean
annual productivity fluctuations in the ten sampling stations are
shown in thefigure-2.

The GPP were found highest at S3 (0.74mgC/L/hour) and
lowest at S6(0.59mgC/L/hour). The NPP were found highest at
S1 and S2(both with a 0.28mgC/L/hour) and lowest value were
found at S6(0.09mgC/L/hour). The highest value of CR were
found atS6 and S10 (0.50mgC/L/hour); lowest value were found
atS1 and S2 (0.45mgC/L/hour). The fluctuations of NPP/CR
and NPP/GPPratios at the ten sampling stations of Kaliani and
Dhansiri are shown in the figure-3.

The NPP/CR ratios were found highest at S1 (0.63mgC/L/hour)
and lowest at S6 (0.17mgC/L/hour). The NPP/GPP ratios were
found highest at S1(0.39mgC/L/hour) and lowest at
S6(0.15mgC/L/hour).The mean annual NPP% of GPP were
found highest at S5(33.8%) and lowest at S6(14.8%). The CR%
of GPP were highest at S6 (85.1%) and lowest at S1 (61.4%).
According to Ketchenet al.'® for a healthy aquatic ecosystem,
respiration needs 5-10% of the gross primary production. At the
point of effluent discharge (S6), there were found the lowest
NPP/GPP(0.15mgC/L/hour), NPP/CR (0.17) and NPP% of GPP
(14.8%). The highest CR% of GPP (85.1%) was found at S6
which indicated unhealthy ecosystem. The correlation between
productivity and physicochemical parameters are shown in the
figure-4.
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Figure-2
Mean annual productivity at different sampling stations of Kaliani and Dhansiri rivers

International Science Congress Association



International Research Journal of Biological Sciences

ISSN 2278-3202

Vol. 3(12), 62-66, December (2014)

Int. Res. J. Biological Sci.

=}

[\S)
1
\\

|FI»

N

\

0.7 «
e em
067" E = =
o EE——
= 0.5 + B [ | | ] |
8 - -
E BB E BB =B 8
= : — B N N = B 8 B = NPP/CR
S — R —— . —— . . .

!

o
= |
A
.
=
.
> |
|
|
|

Sampling stations

—_
()

Figure-3
Mean annual NPP/CR and NPP/GPP at different sampling stations of Kaliani and Dhansiri rivers
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Figure-4
Showing the Pearson correlation between productivity and physicochemical parameters

The positive correlations of GPP have been observed with the
DO0(0.99), pH(0.94) and velocity (0.54). Negative correlations
have been found with other parameters.Cloern'’ viewed that
turbidity of water affect the primary productivity as it prevents
photosynthetic activity.

Conclusion

Thus the GPP were recorded highest in pre monsoon and lowest
in monsoon season; the NPP were found maximum in post
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monsoon and minimum in monsoon, while the CR were found
highest in pre monsoon and lowest in winter season. At the
point of effluent discharge (S6)the observed values of GPP,
NPP and CR indicated the severe effect of petroleum effluent
discharged from NRL. The lower values of CR, higher values of
GPP and NPP at the upstream of Kaliani indicated relatively
healthier ecosystem. At the downstream of the point of effluent
discharge there were observed recovery from pollution impacts
with increasing values of NPP/GPP, NPP/CR and decreasing
values of CR. The proper effluent treatment plant is of immense
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importance to conserve the health of the two rivers —Kaliani and
Dhansiri.
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