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ABSTRACT The present investigation has been carried out in Govindgarh Lake located in Rewa district, Madhya 
Pradesh. Primary productivity and physico-chemical parameters were estimated from July 2011 to June 2012. 

Gross primary production values ranged between 450 to 3950 mg C/m3/d, Net primary production ranged between 275 to 3200 mg 
C/m3/d, and Community respiration ranged from100 to 1000 mg C/m3/d. GPP, NPP and CR was higher in summer season due to fa-
vourable water temperature leading towards higher photosynthetic activity as well as metabolic rate. The primary productivity was 
influenced by various physico-chemical factors.
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Introduction- 
Primary production is the most important biological phenom-
enon in nature on which the entire diverse array of life de-
pends, either directly or indirectly.  Primary productivity can 
be defined as the weight of new organic matter created through 
carbon assimilation by plants or the energy it represents. Pri-
mary productivity is the rate at which the sun’s radiant energy 
is stored by photosynthetic and chemosynthetic activities of 
producers (Phytoplankton, algae and macrophytes in water) in 
the form of organic substances (Odum, 1971). Productivity is 
defined as the rate at which inorganic carbon is converted into 
on organic form (APHA, 1985). This aspect of primary produc-
tion and limno-chemistry of tropical Indian reservoirs have 
been well documented (Kannan and Jobs, 1980; Unni and Patil, 
1995 and Ramakrishniah and Das, 1998 etc). Several workers 
have been studied lentic ecosystem in India with reference to 
physico-chemical status and primary productivity. Singh and 
Sharma (2012) research on Ecological Productivity studies of 
the Macrophytes in Kharungpat Lake, Manipur Northeast India. 
Mohapatra and Patra (2012) studies on primary productivity 
of Bay of Bengal at Puri Sea-Shore in Orissa. No study has been 
carried out with reference to primary productivity on this lake. 
In the present investigation an attempt has been made to study 
physico-chemical parameters and primary productivity of Go-
vindgarh Lake. This study may help in optimum utilization and 
sustainable management of this Lake. 

Material and Method- 
The study was carried out for a period from July 2011 to June 
2012 at monthly intervals. For the purpose of the present inves-
tigation, the lake was marked into four stations. Water sample 
were collected from a selected station during morning time (7 
to 9 am), in the first week of every month. The analysis of phys-
ico-chemical characteristics of water were done as per standard 
methods given by APHA (1985), Trivedi and Goel (1987), and 
Adoni (1985). Temperature, pH and conductivity were noted us-

ing Water analyser kit on the spot. Transparency was measured 
by secchi disc. The phytoplankton primary productivity was es-
timated using light and dark bottle method of Gaarder and Gran 
(1917). 

Result and Discussion- 
The results of the present study have been presented in Table 1 
and 2. The gross primary production ranged from 450 to 3950 
mg C/m3/d). Three peaks were observed for GPP and NPP in 
July 2011, October 2011 and March 2012. The Net primary pro-
duction ranged from 275 to 3200 mg C/m3/d. the lower value of 
GPP and NPP were recorded in November 2011. GPP and NPP 
gradually increased from November 2011 to March 2012 and 
decline after April 2012 to June 2012. As far as the seasonal var-
iation in primary productivity is concerned, it was found that 
winter was least productive and summer was most productive 
season of the year. (Table 1). The community respiration ranged 
from 100 to 1000 mg C/m3/d. The minimum seasonal values of 
community respiration were recorded during winter and maxi-
mum in the rainy season. Highest value of productivity found in 
March during summer season (Fig 1, 2, 3 & 4).

Several workers reported that primary productivity in temper-
ate water is typically bimodal (Nassar and Dutta Munshi, 1975 
etc). Hanifa and Pandian (1978) reported a higher production 
rate during summer than during winter in several tropical fresh 
water ponds. The situation in Govindgarh Lake is typical of the 
tropical water as the summer values was more only 2-3 times 
higher as compared to winter values.  Shukla and Pawar (2001); 
Sultan et al., (2003); Koli and Ranga, (2011) also found same 
result. Probably, during summer the Temperature raised, which 
enhance the release of nutrients from sediment through bacte-
rial decomposition. Sultan et al., (2003) reported that tempera-
ture, solar radiation and available nutrients may be important 
limiting factors for primary production and contributing to sea-
sonal variation in any aquatic ecosystem.

Table 1. Monthly Variation in primary Productivity (mg C/m3/day) of four stations at Govindgarh Lake during July 2011 to June 2012

Months
Station A Station B Station C Station D
GPP 
(mg C/
m3/d)

NPP 
 (mg C/
m3/d)

CR 
(mg C/
m3/d)

GPP 
(mg C/
m3/d)

NPP 
(mg C/
m3/d)

CR 
(mg C/
m3/d)

GPP 
(mg C/
m3/d)

NPP 
(mg C/
m3/d)

CR 
(mg C/
m3/d)

GPP 
(mg C/
m3/d)

NPP 
(mg C/
m3/d)

CR 
(mg C/
m3/d)

July 3400 2600 800 3160 2300 860 3321 2550 771 3500 2550 1000

Aug. 1300 900 400 1150 875 275 1350 950 400 1200 950 300

Sept. 1160 950 210 1050 900 150 1200 1050 150 1350 1050 225

Oct. 2900 1900 1000 2450 1725 725 2640 1800 840 2700 1800 850

Nov. 650 480 170 450 275 175 700 450 250 750 450 250

Dec. 950 725 225 750 525 225 1000 800 200 1100 800 125

Jan. 850 625 225 800 600 200 800 675 125 950 675 200
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Feb. 1300 1100 200 800 650 150 1250 1050 200 1300 1050 175

Mar. 3950 3150 800 3250 2900 350 3550 3200 350 3600 3200 625

Apr. 1900 1550 350 1600 1500 100 1750 1475 275 2000 1475 375

May 1800 1550 250 1700 1475 225 1900 1600 300 1750 1600 200

Jun. 1800 1500 300 1550 1325 225 1700 1475 225 1900 1475 250

Seasonal Variation

Rainy 2190 1587.5 602.5 1952.5 1450 502.5 2127.75 1587.5 540.25 2187.5 1593.75 593.75

Winter 937.5 732.5 205 700 512.5 187.5 937.5 743.75 193.75 1025 837.5 187.5

Summer 2362.5 1937.5 425 2025 1800 225 2225 1937.5 287.5 2312.5 1950 362.5

Table 2. Mean value of Physico-chemical features of the lake during July 2011 to June 2012

Months Parameters

  Air temp Water 
temp

Transpar-
ency

Conduc-
tivity pH Free 

CO2
DO Total 

Alkalinity Chloride Ca hard-
ness Mg++ Total 

hardness TDS

July 28.25 29 21.02 195.94 8.09 2.5 6.13 91.25 24.23 96.63 7.58 125.88 87.75

Aug. 28.5 28 16.92 197.5 8.06 4.5 8.03 88.73 29.14 68.89 6.22 111.32 92.06

Sept. 29.25 29 35.27 120.74 8.23 3.5 7.45 104.13 32.22 48.82 8.51 87.29 58.83

Oct. 28 28.5 71.09 176.35 8.26 2 6.18 115.84 33.12 85.21 8.58 102.26 75.14

Nov. 25.5 27 88.23 227.71 7.88 3.5 7.03 127.91 37.53 85.05 7.39 115.94 92.47

Dec. 22.75 20 92.57 260.3 8.47 4.5 9.65 145.23 31.37 118.76 6.58 130.42 96.96

Jan. 15.63 17 65.85 276.14 8.25 5 8.5 131.33 35.31 183.68 4.95 201.42 92.56

Feb. 22.38 23.62 50.55 285.77 8.09 3 8.98 126.81 35.39 146.31 8.33 175.83 95.76

Mar. 23.25 23.37 32.57 376.82 8.01 5.5 8.58 132.14 50.86 120.75 8.93 157.83 126.18

Apr. 26.63 22.17 25.57 378.77 8.5 3.5 8.58 115.72 45.59 182.53 10.82 191.13 124.08

May 27.63 28.5 33.09 391.11 8.39 3.5 6.79 144.55 42.24 176.76 16.8 192.83 124.11

Jun. 33.87 33.12 36.07 336 8.27 1 6.95 156.37 52.69 128.62 14.3 177.88 121.81

Seasonal Variation

Rainy 28.5 28.62 36.45 172.63 8.16 3.12 6.94 99.98 29.67 74.88 7.72 106.68 78.44

Winter 21.57 21.9 74.3 262.48 8.17 4 8.54 132.82 34.9 133.45 6.81 155.9 94.43

Summer 27.84 26.79 31.83 370.68 8.29 3.37 7.72 137.95 47.84 152.16 12.7 179.91 124.04

Fig. 1 Monthly Variation in primary Productivity (Station A) Fig. 2   Monthly Variation in primary Productivity (Station 
B)
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Fig. 3 Monthly Variation in primary Productivity (Station C)

Fig. 4 Monthly Variation in primary Productivity (Station D)

The nature of water remained alkaline throughout the study pe-
riod. The pH ranged from 7.88 to 8.5. pH value is very important 
for plankton growth (Chisty, 2002). According to Umavathi et 
al., (2007), pH ranged of 5 to 8.5 is best for plankton growth 
but harmful when more than 8.8. Dissolved oxygen is regarded 
as one of the best indicator to assess the health of a water body 
(Edmondson, 1961). It varied from 6.13 to 9.65 mg/l. accord-
ing to Banerjea (1967) and Tarzwell (1957) the lake is produc-
tive for fish culture when DO concentration was above 5 mg/l 
throughout the year.

High temperature also decreases oxygen holding capacity of wa-
ter and low temperature in winter contributed rise in DO. The 
concentration of free carbon dioxide recorded in the reservoir 
water ranged between 1 to 5.5 mg/l. Total alkalinity ranged be-
tween 88.73 to 156.37 mg/l.  Natural water containing 40 mg/l 
or more of total alkalinity is considered as more productive 
(Moyle 1946). Minimum content was noted during monsoon 
presumably due to dilution. 

Chloride occurs naturally in all types of water due to its high 
solubility, and is one of the major inorganic anion in water and 
waste water. Its concentrations in freshwater is generally taken 
as an indicator of sewage pollution (Wetzel, 1966; Trivedi and 
Goel, 1986 etc). Chloride found to be high during the summer 
season, whereas it was low during the monsoon season. This 
may be assigned to the continuous evaporation of water dur-
ing summer and pre monsoon season. The hardness of water is 
mainly due to the calcium and magnesium salts present in the 
water. Total hardness ranged from 87.29 to 201.42 mg/l. and 
values were higher during summer. These high values may be 
due to the addition of calcium and magnesium salts from de-
tergents, which were used for bathing and washing by the lo-
cal people. The increase in hardness can be attributed to the 
decrease in the rate of evaporation at high temperature (Kaur 
et al., 1996). Seasonal values of calcium hardness were lowest 
during rainy season in Govindgarh Lake. During the course of 
investigation it was observed that the magnesium content of 
water was minimum in winter season while its maximum value 
during summer season. Magnesium is absolutely essential for 
chlorophyll bearing algae and plants. 

Thus it can be inferred that the present lake is more productive 
and the primary productivity was influenced by various phys-
ico-chemical factors. Productivity was also found to be influ-
enced by seasonal variation and was highest in summer season, 
because the rate of photosynthesis was peak in summer period 
due to high water temperature.  The result of physico-chemical 
parameters and tropic status of the lake indicates its eutrophic 
nature.


