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ABSTRACT 
Primary productivity gives information related to the amount of energy available to support bioactivities of 

system. The present study has been carried out to study the seasonal variation in primary productivity of the 

Kambe Lake of Bhiwandi city, Maharashtra. The primary productivity was determined by using standard ‘Light 

and Dark bottle’ method of Gardener and Gran (1927) [1], in every month for a period of one year (February 

2015 to January 2016). The GPP was 0.3115 gC/m3 /hr during Post-Monsoon season which was low, whereas 

GPP increased during Monsoon season. The NPP varied between 0.17928 gC/m3 /hr to 0.28315 gC/m3 /hr, the 

maximum value was observed during Pre-Monsoon season and the minimum value was observed during Post-

Monsoon season of the study period. The respiration values varied between 0.22652 gC/m3 /hr to 0.45951 

gC/m3 /hr with maximum value in Post-Monsoon season and minimum value in Pre-Monsoon season. 
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I. INTRODUCTION 

The fixation of sunlight by plants and other 

autotrophic organisms initiates the flow of energy 

through an ecosystem. The rate at which this energy 
accumulates is called primary productivity. 

According to Odum and Barrett [2] the primary 

productivity of an ecosystem is the rate at which 

radiant energy is converted to organic substances by 

the photosynthetic and chemosynthetic activity of 

the producer organisms [3]. The chlorophyll bearing 

aquatic plants serve as primary producers in an 

aquatic food chain and thus act as keystone species 

in the ecosystem [4]. And plants being the producers, 

they use some of this energy themselves, however 

the total energy accumulated is gross primary 

production which is not available for the food web. 
Estimation of primary productivity is essential to 

understand food chain and food web [5], water 

quality [6] and pollution study [7][3]
. Primary 

productivity has been used as potential index of 

productivity for many diverse ecosystems of the 

world (Wetzel, 1966). Primary productivity of a 

particular water body gives quantitative information 

about the amount of energy available to support 

bioactivity of the system [4]. 

It helps to understand the tropic status and to assess 

the fish production potential of aquatic ecosystem of 
a reservoir. It is necessary to determine the primary 

production to estimate the total biological activity of 

any water body. To understand both water quality 

and fisheries it is essential to study the primary 

production of lakes and reservoirs. Primary 

production is influenced by biotic as well as abiotic 

factors. Enrichment of nutrient and dry matter in the 

reservoir affects diversity of plankton and physico-

chemical characters of water [8][9]. 

The aquatic resources have been till date the 

potential source of organic production for the entire 

living organisms. Many ecologists of the world have 

laid emphasis on the importance of the primary 

productivity as an important functional attribute of 
the biosphere because of the controlling effects on 

the rate of multiplication and growth of the living 

organisms of the ecosystem 
[10][3]

. 

Several environmental biologist and 

ecologists from across the globe have laid emphasis 

on the role and significance of the primary 

productivity as a vital functional attribute of the 

biosphere (Westlake, 1963). Studies on Primary 

productivity of many aquatic ecosystems have been 

reported by earlier workers from world Synudeen 

Sahib, S. (2002), Srivastava N, Agrawal M and 
Tyagi A (2003), Hujare, M.S. and Mule, M.B. 

(2007), Kudari V.A., R.D. Kanamadi and G.G. 

Kadadevaru (2004), Joseph K, Shanthi K (2010), 

Vasanthkumar B, Kumar KV (2011), Vandana.S. 

Yogesh.W.(2015), Odum et al., (1971), Roy et al. 

(2011), Koli and Ranga (2011), Patil (2012), 

Sontakke and Mokashe (2014), Rathod et al. (2016), 

Parmar Shashi and Vishal Sharma (2018), Ranjan 

and Prakash (2019), Ranjan and Kushwaha (2020) 
[12, 13, 14, 15, 16, 17, 18, 19, 3, 9, 20, 4, 21]. The present study has 

been undertaken to analyse the seasonal variations in 
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Primary productivity in freshwater lake Kambe, 

Bhiwandi, Dist. Thane, Maharashtra. 

 

II. MATERIALS AND METHODS 
2.1 Study area: - Kambe lake (latitude 19.313319’N 

and longitude 73.039003’E) is located in Kambe 

village of Bhiwandi city. The lake is used for 

irrigation and aquaculture purposes. The time of 

exposure (incubation period) in the present study 

was for the period of 2 hours. The dissolved oxygen 

is estimated by initial bottle and light and dark bottle 

method of Winkler [6][2]
. Initial dissolved oxygen 

values were recorded from each site by Winkler 

method. Light and Dark Bottles were submerged for 

three hours, after which they were withdrawn and 
the final dissolved oxygen in each was measured on 

spot. The oxygen production values were converted 

into its carbon equivalents using a factor of 0.375 [4]
. 

The observed Gross Primary Productivity (GPP), 

Net Primary Productivity (NPP) and Community 

Respiration (CR) in mg/l/hr were converted into 

gC/m3 /hr by multiplying these values with a factor 

of 0.375 as Studies suggested by Benton AH [11] et 

al. The Gross Primary Productivity (GPP), Net 

Primary Productivity (NPP) and Community 

Respiration (CR) were estimated by using following 
formulae of [10][3]. 

Net production efficiency (NPE): (%) = NPP/GPP × 

100  

GPP Respiration (% of GPP): % = CR/GPP × 100  

  

 
Fig. 1: Satellite location of Kambe Lake, 

Bhiwandi, Dist. Thane, Maharashtra, India. 

 

III. RESULT 
In the present study, primary productivity 

of Kambe Lake has been calculated. Seasonal record 

of primary productivity recorded as Gross primary 

productivity, Net primary productivity, Community 

respiration, from Kambe Lake during February 2015 

to January 2016 is depicted in Table 1.  

 

 

Table 1: Seasonal record of Primary Productivity 

of Kambe Lake during February 2015 to January 

2016. 

Parameters Pre-

Monsoon 

Monsoon Post-

Monsoon 

GPP 0.50967 0.52807 0.3115 

NPP 0.28315 0.24541 0.17928 

CR 0.22652 0.28313 0.45951 

 

Abbreviation: GPP = Gross Primary Productivity, 

NPP= Net Primary Productivity, CR= Community 

Respiration 
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Fig. 2: Seasonal variation in GPP, NPP and CR in 

Kambe Lake. 

 

3.1 Gross Primary Productivity (gC/m3 /hr): 
Seasonal record of GPP in Kambe Lake showed 

lower value in Post-Monsoon season (0.3115 gC/m3 

/hr) and higher value in Monsoon season (0.52807 

gC/m3 /hr).  

3.2 Net Primary Productivity (gC/m3 /hr): 
Seasonal record at Kambe Lake was minimum in 

Post-Monsoon season (0.17928 gC/m3 /hr) and 

higher in Pre-Monsoon season (0.28315 gC/m3 /hr).  

3.3 Community Respiration (gC/m3 /hr): 
Seasonal record at Kambe Lake showed minimum 

CR value in Pre-Monsoon season (0.22652 gC/m3 

/hr) and maximum value in Post-Monsoon season 

(0.45951 gC/m3 /hr).  

 

IV. DISCUSSION 
Seasonal study of GPP indicated that there 

is a decline from Monsoon to Post-Monsoon season. 

Primary productivity of any aquatic ecosystem 

mostly depends upon nutrient input, algae, 

macrophytes, green bacteria and temperature [22]. 

Seasonal record of GPP in Kambe Lake showed 

lower in Post-Monsoon season (0.3115 gC/m3 /hr) 

and higher in Monsoon season (0.52807 gC/m3 /hr). 

Minimum average temperature of 25.6°C was 
reported during Post-Monsoon season and 

comparatively GPP (0.3115 gC/m3 /hr) was also 

recorded during Post-Monsoon season.  The highest 

rate of Primary productivity (0.52807 gC/m3 /hr) 
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was observed in Monsoon season along with the 

temperature (26.75°C) which may be due to 

phytoplankton diversity as rain helped in 

accumulation of organic matter from decomposed 

macrophyte vegetation and also due to high velocity 

of wind there is a continuous mixing of bottom and 

surface water, the sediments brought up and mix 

with the photic zone which ultimately increases the 
production [23]. Whereas low Primary productivity in 

Post-Monsoon season may be due to low light 

intensity, temperature and reduced phytoplankton [24, 

25, 3]. 

Seasonal record of NPP of Kambe Lake 

was minimum in Post-Monsoon season (0.17928 

gC/m3 /hr) and higher in Pre-Monsoon season 

(0.28315 gC/m3 /hr). NPP value of 0.23 gC/m3/hr 

during summer season of 2009-10 reported in the 

Nagaram tank of Warangal district of Andhra 

Pradesh [26] and also in Morawane dam the NPP 
value 0.042 gC/m3 of Vashishthi river in the year 

2015 [22] were observed. Ugeshkumari (2017) [27] 

reported the NPP of Lake Chole and Lake 

Bhoirwadi, maximum during summer i.e., Pre-

Monsoon and minimum during winter i.e., Post-

Monsoon. Paul et al. (2006) [28] also reported the 

same trend for NPP. Similar thought was earlier 

resonated by Maheshwari et al. (2015) [29]. The 

maximum productivity during Pre-Monsoon season 

may be due to bright sunshine, high temperature, 

high phytoplankton density and algal bloom as per 

the opinion of Mitsch et al. (1993) [24]. The winter 
minima primary productivity may be attributed to 

dull sunlight, low phytoplankton density, decreased 

DO, and chlorophyll a [22]. 

The CR in the present study was found to 

be maximum during Post-Monsoon season, this is in 

accordance with Ugeshkumari (2017) [27]. The CR 

maxima during winter in both lakes probably 

indicates that the amount of food or organic matter 

consumed for respiration was high. 

 

V. CONCLUSION 
The productivity of any water body mainly 

depends on the presence of nutrients. Based on the 

result it can be concluded that the lake Kambe is 

mesotrophic in nature and can be used for 

aquaculture.  
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