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ABSTRACT

Primary productivity can be defined as the rate at which the solar energy is stored by the photosynthetic activities
of primary producers. Primary productivity depends upon the photosynthetic activities of the autotrophic organisms which
are capable to transfer carbon dioxide into organic matter. It helps in measuring the ability of a water body to support a
biological phenomena on which the entire biodiversity is depended. Information on primary productivity of lotic ecosystem
of our county is till scanty. The present study deals with the study of the primary production of different sites of rivers
Saryu and Ganga in Saran digtrict, Bihar as the stretch remained unexplored. The light and dark bottle method of Gaarder
and Gran (1927) was used to determine the primary productivity of phytoplankton with the incubation of 4 hrs.
In situ. The values of Gross Primary Productivity, Net Primary Productivity, NP/GP ratio and Respiration values
parameters were higher in Ganga river than Saryu river. The present study would help in exploring the biodiversity of

freshwater ecosystems.
KEYWORDS: Lotic Water, Saryu River, Ganga River, Gross Primary Productivity, Net Primary Productivity
INTRODUCTION

Primary productivity can be defined as the rate/lsth the solar energy is stored by the photosyitttaetivities
of primary producers. According to Raymount (19¢8dductivity in a broader sense is a concept ofioig matter
synthesis potential which measures the abilityrofieea to support a biological population and sustdevel of growth
and respiration. Fixed carbon which is convertdd the organic material through photosynthesisseesased as total or
gross primary production. Net production is the amoof organic substances remaining in plant bodfesr respiratory
processes. The primary productivity of an aquaticsgstem is a quantitative index of the amountrafrgy available to
support bioactivities to the ecosystem. It has hessd as the potential index of productivity fornyaiverse ecosystems
of the world (Wetzel; 1966).Primary productivityp#ds upon the photosynthetic activities of th@tophic organisms
which are capable to transfer carbon dioxide imganic matter. Photosynthetic fixation of carbonyroacur in various
kinds of freshwater communities, i.e., macrophpteytoplankton and periphyton. Generally macrophgtimmunities are
more productive than phytoplankton communities urmenparable condition on unit area basis, wheiredeeper lakes,
ponds, oceans, deep and turbid rivers the macrepdmg confined to the littoral zone so their tqedduction will be

normally less than that of phytoplankton (Westlak®63) similar is the contribution of periphyton time lotic system.
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Nanoplankton and ultra plankton generally assimilauch more carbon per unit of biomass than netoplgnkton like
large diatoms or blue-green algae (Qasim et al741%han and Zutshi, 1979). Chemosynthesis of canmay be
significant in few rather specialized ecosystene likeromictic lake or reservoir (Culver and BruriskiP69) but may

probably be ignored in terms of large-scale orarai productivity estimates.

The importance of primary productivity studies im aquatic ecosystem is well recognized due to dtemgial
value for secondary productivity. Phytoplankton stitntes the major segments of a primary produnefréshwater
ecosystem. Phytoplankton occupies first trophielghytoplankton constitutes the significant prdjmor of food items of
fishes and plays a decisive role in organic prdduacin long, deep and turbid riverine ecosystemckens, 1975).
Primary productivity depends upon various abioticl diotic factors. Apart from light and temperatwarbon dioxide
concentration, the presence of certain metabadditailability of necessary minerals, age and coodi of cells, a

concentration of photopigments etc. influence pringroduction.

Gaarder and Gran (1927) were the first researdharseasure primary productivity in natural watedies using
light and dark bottles. Primary productivity of gbglankton has been given due attention in limniglaigstudies during
past decades and has been estimated by severaéraiofhe temperate systems of the world have beemsvely
investigated than that of tropics. Extensive inigagions have been conducted in marine environmamislakes that the
lotic environment Odum (1956, 1957) measured thmany productivity of thermal springs, Owen (1965ade such

studies on streams, Venugopalan (1967) on thergstna inshore waters at Porto Novo besides others.

In India primary productivity studies on the mariaeosystem by Prasad and Nair (1960), Hooghly Matla
estuarine system by Basu (1965), Cochin backwdtgrQasim et. al. (1969) is noteworthy. Such studiase been
extensively made on lentic freshwater bodies, reservoir, pond, lake, wetland etc. by various keos. Sreenivasan
(1963) made extensive studies on the limnologyamhes freshwater impoundments of Tamil Nadu. Nasar Muonshi
(1975) studied primary productivity in a freshwgpend at Bhagalpur (Bihar). Kanan and Job (1979evsich studies in
Sathiar reservoir while Saran and Adoni (1985) ag& lake (M.P.) & Sen et. al. (1992) in a Randhiatkhand) lake.
Other important contributions are of Shukla and #a{001), Sultan et. al. (2003), Kohli and Rarzfa1(), Patel et. al.
(2013) etc.

Information on primary productivity of lotic ecosgsm of our county is still scanty. Some of themb®
mentioned are of Sreenivasan et. al. (1979) on Kaixer, Bilgrami and Munshi (1979, 1985), Singh9g0, 1993) on
some stretches of river Ganga, Rajyalakshmi andn&sarup on river Godavari, Vasanth Kumar and Vikaymar
(2011) on Bheema river (Karnataka). The preserdysan the primary production of different sitesrofers Saryu and
Ganga in the district of Saran (Bihar) is importasthe stretch remained unexplored before theptrasudy.

MATERIAL AND METHODS
Study Area

Primary Productivity of lotic water of river Sary8ite A) and Ganga (Site B) at Saran, Bihar, Invdi& measured
for a period of 12 months from January to DecemB€&10 including winter, summer and rainy seasons.

Four sampling stations were selected and establighw each in river Saryu and Ganga respectiviety. the study, a
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stretch of river Saryu and Ganga were undertakdohaiere quite virgin as well as almost unaffedsgdurbanization and
anthropogenic activities to see the seasonal v@mi@n the physico-chemical properties of water.pMd Saran district is

shown in Figure 1. Photographs of Site A and Bhisi in Figure 2 & 3.
Method

The light and dark bottle method of Gaarder andnGi#£27) was used to determine the primary proditgtof
phytoplankton with the incubation of 4 hrs. insifwo BOD bottles of 300 ml. capacity were seleadédvhich one was
pointed with the black color representing the blacitle while the other represents the light botBeth bottles were
suspended in the water body at the same deptd filieh water of that depth. Both bottles were tigith the help of
bamboo poles. The initial concentration of oxygerttie water was estimated by filling one more kofthitial bottle)
from that depth. After the incubation of four haqulight and dark bottle were taken out and theiygen content was
determined with the help of Winkler's volumetric thed as described earlier. The dark bottle givesottygen used up in

respiration (by plankton, bacteria etc). While ligét bottle gives the amount of oxygen added dughtotosynthesis.
Calculation

Net Primary Productivity = [DL-DI)/h @ng/l/h

Gross Primary Productivity = [DL-DD]/h fng/l/h

Community Respiration = [DI-DD]/h éng/l/h

Where, DI = Dissolved oxygen in the initial bottrey/I.

DL= Dissolved oxygen in the light bottle mg/l.

DD = Dissolved oxygen in the Dark bottle mg/l.

h = Duration of exposure.

The values can be converted to carbon by multiglywth 0.375.
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Figure 1: Map of District Saran Showing Course of Rrer Saryu and Ganga

Figure 2: Site A of Saryu River
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Figure 3: Site B of Ganga River

RESULTS AND DISCUSSIONS

Results

The seasonal values of Gross Primary ProductiMgt, Primary Productivity, NP/GP ratio and Respoatvalues
are presented in Table 1. The values of above pesswere higher in Ganga river than Sarayu .rivee values of
Gross Primary Productivity varied between 0.031@ @r9585 mg c/fithr in Sarayu river while it varied between 0.390
and 0.0936 mg c/ffhr in Ganga river. Net Primary Productivity wastire lower range 0.0195 — 0.0465 mg #hmin
Sarayu river than Ganga river where it fluctuatexhf 0.0234 to 0.0702 mg cifir. Respiration value ranged between
0.0117 and 0.0156 in Sarayu river while it wastie higher range from 0.0078 to 0.0234 mg3fimin Ganga river.
NP/GP ratio was recorded highest 0.8750 in Ganga during the winter season and lowest of 0.6@0@inter (Sarayu)
and rainy (Ganga) river. A unimodal peak in théuga of GDP, NDP and Respiration were observedndusummer
while minimum during rainy seasons in both the rsv&Comparative Seasonal Variations in GPP, NPP, NP4GdP

Respiration at Site A & B during Jan- Dec 2010rssented in Figure 4.
DISCUSSIONS

The values of GDP, NPP and Community Respiratiorewecorded maximum 0.0585 mg &l to 0.0465 mg
c/m® hr and 0.0117 mg c/itir in river Sarayu while same values for river Gawere 0.09336 mg cfhr, the during
summer season. The minimum values of GPP, NPP &.Gvere 0.0312 mg c/itir, 0.0195 mg c/fthr, 0.0117 mg
c/m/hr, in river Sarayu while such values for rivern@a were recorded as 0.0390 mg¥#hm 0.0156 mg c/fthr during
rainy season. Maximum and minimum values of GPPP N&hd CR were also recorded by Ganapati (197 Ijvér
Godawari at Rajamundry, Sreenivasan (1979) in i@auvery and Singh (1993) in river Ganga at Samp@Harkhand)

during summer and rainy seasons respectively.
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Low Gross Productivity in rainy season may be latited to over caste sky, flooding, silting of theer and high
turbidity. The primary production was maximum innsuer which shows a direct relationship of lighteimgity and
temperature while with turbidity the relationshipasv inverse. Gross Primary Productivity showed aitiges
co-relationship with the phytoplankton density aredjative with turbidity. Nasar and Munshi (19754 &iddiqui et. al.

(1980) showed a positive co-relation with water genature.
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Figure 4: Comparative Seasonal Variations in GPP, RP, NP/GP and Resp. at Site A & During Jan- Dec 201

Table 1: Primary Productivity of River Saryu and Ganga(2010-11) in Mg C/M/Hr

Season Winter Summer Monsoon
Parameter | Saryu Site A | Ganga SiteB | Saryu SiteA | Ganga SiteB | Saryu SiteA | Ganga SiteB
GPP 0.039 0.0624 0.0585 0.0936 0.0312 0.039
NPP 0.0234 0.0546 0.0465 0.0702 0.0195 0.0234
NP/GP 0.6 0.875 0.8 0.75 0.625 0.6
Respiration 0.0156 0.0078 0.0117 0.0234 0.0117 0.0156

CONCLUSIONS

The values of Gross Primary Productivity, Net Pryn&roductivity, NP/GP ratio and Respiration values
parameters were higher in Ganga river than Saxgr.rSeasonal variations in above parameters wesereed in both the

sites. The study of primary productivity would héalp measuring the ability of a water body to suppuaiological

phenomena on which the entire biodiversity is depen

ACKNOWLEDGEMENTS

The Authors are thankful to JP University, Chammagroviding technical support. The Authors aredlsnkful

to a local community in supporting the researchlkwor

REFERENCES

1. Bilgrami, K.S. and Munshi J. SD.(1985): Ecology of River Ganges. Patna- Farakka. Impact of human activities.
The Allied Press Bhagalpur. 97p.

2. Bishop, J. E. (1973): Limnology of a small Malayan river Sungai Gombak. Dr. W. Junk, B.V. Publ. The Hague. P.

485.

3. Blum, J.L. (1956): The ecology of river algae. Bot. Rev. 22(5): 291-345.

NAAS Rating: 3.00- Articles can be sent to editor @ mpactjournals.us




Study on Primary Productivity in Lotic Water of River Saryu and Ganga 61
at Saran Didtrict, Bihar, India

10.

11.

12.

13.

Ganapati, SV. (1971): Organic production in seven types of aquatic systemin India. pp. 313-350. In: Trop. Ecal.
with an emphasis on organic productivity. (Eds. Golley & Golley) Univ. of Georgia, Athens, USA.

Gopal, B., Sharma, K.P. and Trivedi, RK. (1978): Sudies on ecology on primary production in Indian freshwater
ecosystem at primary producer level with emphasis on a macrophytes. In: Glimpses of ecology (Eds. Singh, J.S
and Gopal, B.) pp349-376.

Gupta, G. and Chakrapani, G.J. (2007): Temporal and spatial variation in water flow and sediment load in
Narmada river. Curr. ci., 92(5): 679-684.

Hellawell, J.M. (1986): Biological indicator of freshwater pollution and environmental management. Elsevier Sci.
Publ. Ltd., London. p546.

Lickens, G.E. (1975): Primary production of Inland aquatic ecosystem. Pp 185-202. In: Primary productivity of
the biosphere (Ed. Leith and Whittaker) Springer Verlag, Berlin, Heidelberg, New York.

Nasar, SA. K. and Munshi J. (1975): Sudies on primary production in a fresh water pond. Jap. J. Ecal. 15: 21-
25.

Ogogo A. U, Odigha O & Aya F. A, Ecological Restoration and Climate Change Mitigation Strategie Cross River
Sate, Nigeria, International Journal of Research in Applied, Natural and Social Sciences (IJRANSS), Volume 1,
Issue 1, June 2013, pp. 13-18

Nayar, P.V. R. (1965): Primary productivity in the Indian seas Bool. Cent. Mar. Fish. Res. Inst. 22: 1-52.

Patel, V., Shukla, SN. and Pandey, U. (2013): Sudies on primary productivity with special reference to their
physico-chemical status of Govindgarh lake, Rewa M.P. India. Int. J. Sci. Res. 2(11): 508-510.

Talling, J.F. (1975): Primary production of freshwater macrophytes. In: Photosynthesis and productivity in
different environments (Ed. Copper, J.P.) IBP 3, London, Cambridge Univ. Press.

Impact Factor(JCC): 3.8624 - This article can be downloaded from www.impactjournals.us







