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Abstract
The quantity of energy available to sustain the biological activity of 
aquatic habitats is correlated with primary productivity. The goal of the 
current study is to evaluate Lonar Lake’s productivity level. As recom-
mended by APHA (1991) and Trivedy and Goel (1987), it was ascer-
tained using monthly Light and Dark bottle tests with the ¹⁴C method, 
carried out during study period (April 2009 to March 2010). Between 
January and June, productivity rose, but between July and December, it 
fell once more. The months of May and June had the greatest productiv-
ity figures.
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Introduction
The rate at which producers (phytoplankton, 

algae, and microphytes in water) are store solar 
radiation through photosynthetic and chemosynthetic 
processes in the form of organic materials is known 

as primary productivity. Odum (1971). Any aquatic 
body’s physicochemical state and potential for fishery 
resources are directly correlated with its biological 
production. Studies of primary production are 
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crucial for comprehending how pollution affects 
the effectiveness of systems. When physicochemical 
conditions are favorable, elevated production levels 
occur in the both natural and cultural environments. 
Sultan and associates (2003).  

The net primary productivity of phytoplankton 
may represent account for 50% of the total biosphere 
(Behrenfeld et al., 2006), acting as the base energy 
transfer in the food web of environments. Recent 
research on phytoplankton primary productivity 
has focused on tropical, subtropical, and temperate 
water bodies. Earlier research indicates the main 
primary productivity of phytoplankton is affected by 
inorganic turbidity, the joint effect of heavy metals 
and nutrients, along with the location and depth of 
the monitoring site (Schagerl and Oduor, 2003; Jia 
et al., 2020; Westernhagen et al., 2010). Nonetheless, 
there are quite limited investigations regarding the 
primary productivity of phytoplankton in cold and 
dry areas. Its prevalence among various species and 
ecosystems has intrigued successive generations of 
biologists and sparked numerous efforts to offer a 
universal clarification, frequently necessitating novel 
perspectives on biological systems (López-Urrutia et 
al., 2006). Recent findings suggest that this metabolic 
principle influencing individual organisms is also 
rapplicable to overall ecosystem traits, such as predator–
prey ratios (Hatton et al., 2015) and productivity in 
esturies (Nidzieko, 2018), implying a wider relevance 
and that ecosystems in certain respects, self regulate to 
operate as super organisms.
Materials and Methods
The samples were gathered each month from the chosen 
3 locations between from April- 2009 and March 2011. 
The productivity of the lake was assessed using the 
Light and Dark bottle experiments along with 14C 
method proposed by APHA (1991), Trivedy and Goel 
(1887), Walker, (1975), Nair, (1970). In this method, 
the sample was enclosed in a bottle and suspended 
at under water for 5-6 hrs. After that the dissolved 
oxygen concentration was estimated from the bottles 
by Wrinklers method and observations were recorded. 
It was expected that the oxygen concentration would 
be increased in the light bottle due to photosynthesis, 
while it would be decline in the dark bottle due to 
the consumption of oxygen. Other process, oxygen 
consumption like photorespiration were absent, 
then difference in oxygen content of the light and 
initial bottle was Net photosynthesis or productivity. 
The initial bottle and the dark bottle differed in total 
photosynthesis or total Primary Productivity.

GPP, NPP, and community respiration were the 
main metrics of productivity measures. Productivity 
was assessed based on the assumption that one atom 
is absorbed for each molecule of oxygen (32g) emitted 
for each molecule of carbon (12g) captured (APHA, 
1991). The duration of the experiment was six hours, 
ranging  from 9:00 am to 3:30 pm. The factor 0.375 
(12/32) was utilized hourly to change the DO values 
to g C/m3/h. The productivity values per day were 
then calculated by multiplying the hourly values by 12 
(Nair, 1970).
Result and Discussion
Venugopalan, (1969) studied on the main production 
of the estuarine and nearshore waters of Porto Novo 
and reported that productivity rates of 35.5 and 45.99 
mg C/m3/hr. Krishnamurthy et al., (1973) have studied 
the environmental features of the estuarine system 
and observed that the average gross production rate 
of the Pichavaram has been 7.56 g C/m3/day with a 
net average rate of 6.29 g C/m3/day. Walker (1975) 
studied on seasonal phytoplankton patterns in saline 
lakes of central Washington and observed that the 
1,622 mg cm-2 day-1 with minimal 650 on October 
and maximal 2919 on September this estimate was 
sufficiently reliable to show that Soap Lake is highly 
productive. Mohamed, et al., (1976) studied on 
primary productivity of lake Manzalah, Egypt using 
C14 technique and observed the mean productivity 
182.5 mg C/m3/h, with standard deviation ± 98.70 
indicating this lake is a highly productive lake. Nair, 
et al., (1983) studied on main productivity in tropical 
wetlands of the southern coast of India and reveled 
that annual average net production has been 84.28 
mg C/m3/hr and gross production 152.33 mg C/m3/
hr and also stated that the backwater has proven to 
be the most fruitful during the monsoon season and 
least productive in the post- monsoon season. Usha, 
et.al., (2006) have studied on freshwater lakes- a 
potential source of aquaculture activities of Perumal 
Lake, Cuddalore, Tamilnadu and observed that the 
net productivity (NP) values ranged from 140 to 
10225 mg/O2/m2/day and gross productivity values 
ranged from 1100 to 12440. Meera and Nandan, 
(2010) has worked on primary productivity of 
Valanthkad Backwater in Kerala and observed that the 
maximum gross production was observed 3 g C/m3/
day during November. Koli and Ranga, (2011) studied 
the primary productivity of Ana Sagar Lake, Ajmer 
(RJ), India and reveled that Community respiration 
varied between 0.26 and 3.6 g C/m2/day, while NPP 
varied from 0.72 to 4.99 g C/m2/day, GPP values 
varied between 1.93 and 6.24 g C/m2/day. This study 
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examined GPP, NPP, and Community respiration. The 
Gross Primary Productivity (GPP) varies between 
0.684 and 2.110 g C/m3/day at station A. The Gross 
Primary Productivity values are presented in Table 01 
and depicted in Fig. 01. The Net Primary Productivity 
(NPP) varies between 0.272 and 1.950 g C/m3/day 
at station-A. The Net Primary Productivity values 

are presented in Table 01 and shown in Fig. 01. The 
Community Respiration (CR) varies from 0.160 to 
0.618 g C/m3/day at station-A. The Community 
Respiration values are presented in Table 01 and 
depicted in Fig. 1. Productivity rose from January to 
June but then declines again by December.

Table 1:  Monthly Variation of GPP, NPP and CR g C/m2/day

Months GPP (g C/m2/day) NPP (g C/m2/day) CR (g C/m2/day)
April 1.623 1.296 0.321
May 2.110 1.950 0.160
June 1.462 1.053 0.404
July 0.825 0.548 0.272

August 0.825 0.412 0.412
September 0.684 0.272 0.412
October 0.825 0.548 0.272

November 0.754 0.478 0.272
December 0.961 0.342 0.618
January 0.754 0.272 0.478

February 1.296 0.809 0.487
March 1.623 1.379 0.243
Mean 1.145 0.779 0.362

Fig. 1: Monthly Variation of Gross Primary Productivity (GPP) g C/m2/day
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Table No. 2: Principal Component Analysis GPP, NPP and CR g C/m2/day

PC 1 PC 2 PC 3
1 0.7036 0.036639 -0.0022001
2 1.5287 -0.062943 0.00139
3 0.4077 0.10224 -0.0017621
4 -0.37402 -0.15685 -0.00076777
5 -0.49021 -3.0664E-05 0.0010739
6 -0.68737 -0.024703 0.0017739
7 -0.37402 -0.15685 -0.00076777
8 -0.47293 -0.16943 -0.00012827
9 -0.47471 0.25608 0.00026334

10 -0.64832 0.063184 -0.00082137
11 0.10779 0.1657 0.00099293
12 0.77377 -0.053024 0.00095325

Fig. 2. Principal Component Analysis Plot

A: Loadings Plot B: Scatter Plot
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