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The present research work has its focus on how the seasonal changes in the certain 
physico-chemical parameters bring out changes in the growth of phytoplankton 
present in the water. The special focus is on Godavari River water this work paves the 
way for necessary point to focus on the good and bad effects of changes in physico-
chemical parameters on river ecosystem. It also gives us foresight about ecological 
condition of the water and therefore, they may be used as water quality indicator. The 
work also tries to shows that how seasonal as well as human activities affect the 
growth of phytoplankton and ultimately affect the overall water quality. For this 
research work, two sites have been selected namely, Gangapur dam and Odha village 
near Nashik. The samples were collected at regular time interval from these sites so 
that more accurate and precise results can be drawn. During the study period it has 
been noticed that, significant changes were seen in the growth of phytoplanktons in 
the Godavari river water. The major factor which caused the variation in the growth 
of them is seasonal change. Beside this, human activities like effluents released from 
various industries in Nashik city, agriculture activities along the bank of Godavari 
river from Gangapur dam area till the last point i.e. Odha village  and sewage 
treatment plants’ water also affected the growth of phytoplanktons. The changes were 
noticed in the Godavari river water quality during the selected time period, due to the 
growth of phytoplanktons. The growth of phytoplankton was high in the month of 
May as compare to in the month of July, August. It was significantly reduced when 
the monsoon started.  
KEYWORDS: Godavari River, Phytoplanktons, Physico-chemical parameters, 
Human activities. 
Introduction: 
Water, being the one of the essential elements on the planet earth. Life flourishes in, 
around and on water. In India, rivers played vital load in overall development, 
whether it is industrialization or urbanization. The present research has its focus on 
such a river, Godavari, which has been greatly affected by human actions.It originates 
in the Sahyadri hills, in Maharashtra state at Triyambakeshwar near Nashik and it 
empties into the Bay of Bengal through two mouths. In Nashik district Godavari is an 
important river. Industrialization as well as development of Nashik city happened due 
to its presence. The water of the Godavari is utilized for irrigation, domestic purposes 
as well as industrial use. Since last few decades or so Godavari has been experiencing 
pollution problem. Physico-chemical analysis of water is considered as an important 
method to assess the quality of water. So the water can be utilized in better way for 
various purposes like drinking, fisheries, irrigation and industrial use. Physico- 
chemical analysis is also beneficial in understanding the complex processes such as 
interaction between the environmental and biological processes in the water. 

Abstract 
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Plankton occurs in all waters whether it is natural or artificial like ponds, tanks, 
reservoirs, irrigation cannels, etc.The three elements which are responsible for 
production of phytoplankton are nitrogen, phosphate and silicates. As we know there 
is inverse relation between phytoplankton and zooplankton in an aquatic environment 
because the zooplankton feed on the phytoplankton. Thus concentration of 
phytoplankton can be directly correlated with fishery potentiality of an aquatic 
ecosystem.  

The planktonic study is a very useful tool for the assessment of water quality 
in any type of water body and also contributes to an understanding of the basic nature 
and general economy of the river. The human’s interference on these water bodies due 
to rapid cutting of surrounding vegetation, disposal of sewage and industrial waste 
water, use for defecation, cultural activities and agriculture chemicals resulted 
insubstantial increase inthe quantity of nutrients and organic input into a water body 
(Patil. et.al. 2011, Patil and Ghorade, 2012). 
Material and Methods: 

The samples have been collected from the two chosen sites for this research 
study. (Figure 1 Reference Image source: Google Earth).  

Figure 1: Sites: Gangapur Dam, Nashik and Odha Village 
 The reason behind selecting these two sites was:AttheGangapur dam the water 
is stored for various human activities so the water is not contaminated or polluted to a 
great extent whereas at Odha village it comes after being utilized by people for 
various purposes and because of which the water quality changes can be significantly 
noticed. So the results will be more precise as compare to the other sites. 

The samples were collected from the designated sites by using 125 mesh size 
plankton net. The sample is concentrated up to100ml  by filtering 10 liters of 
water.After adding 10ml Lugol’s Iodine solution, Phytoplanktons are kept in 
sedimentation columns. The qualitative and quantitative analysis of phytoplanktons 
was done by using drop count method (Welch, 1952). Identification of 
Phytoplanktons was made by standard methods (Adoni, 1985, Philipose, 1959 and 
Prescott, 1970).For qualitative analysis a compound microscope was used. Standard 
key and other literature was used for identification of different species (Auti et al 
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2003), Patil et al 2008). The sampling was done between 11 am to 1pm for the period 
May 2017 to September 2017. 

 
Results and Discussion: 
 The results analysis of water samples is shown in the table 1. The atmospheric 
temperature varied between 270C to 390C. The minimum temperature was recorded in 
the month of September and it was 270C at Odha. The maximum temperature was 
recorded in the month of May and it was 390C at Odha. As compare to the 
atmospheric temperature, the water temperature was low by 40C to 70C at the 
designated sites. The range of inner temperature was from 210C to 300C.  

Dissolved oxygen (DO) is an important parameters in checking water quality. 
The higher level of DO plays decisive role in the health of the river; hence higher 
weightage is given to DO. At the selected sites DO values ranged from 6.6 to 8.3 
mg/l. Consistent high level of DO level was noted at Gangapur dam whereas it was 
consistently low at Odha throughout the selected period. The maximum dissolved 
oxygen in rainy season may be due to low atmospheric temperature whereas it was 
low in the summer months due to high metabolic rate of organisms. Same findings 
were noted by Munawar (1970).The higher values of WQI indicated that the water is 
free of any impurities and is in good condition to support the biotic communities 
Mahesh Kumar et al. (2012). 

pH is another important chemical parameter to test water quality, observed by 
various researchers. The reason behind it is that the most of the aquatic organisms are 
adapted to an average pH and do not withstand sudden changes in it. But, the 
tolerance to pH differs from from species to species. The suitable range is between 7.2 
to 8.6Klein (1973) Subbamma, et al. (1992). The range at the designated sites was 
from 6.1 to 7.9. The maximum pH recorded in the month of September at Gangapur 
dam which was 7.9 whereas it was minimum i.e. 6.1 in the month of June at Odha 
village. During the research period the pH values were alkaline at Gangapur dam but 
it was continuously below 7.2 at Odha. Only in the month of August it was found 7.2. 

Total dissolved solids (TDS) is another parameter to check the quality of 
water. At the selected sites the range of TDS of water was from 103 to 250mg/l 
during the study period. TDS was noted low in summer season while it was high in 
rainy season due to runoff of solids from surface. Similar observations were made 
regarding TDS by Ugale et al. (2005)  

Biological oxygen demand (BOD) is another parameter to check the degree of 
contamination. The BOD values ranged from 2.45 to 6.20 mg/l. Minimum 
biochemical oxygen demand 2.45mg/l was recorded in May and maximum 6.20 mg/l 
was recorded in September. Various analysis related to BOD have shown that BOD 
values are more during monsoon than summer. Patki (2002) has also observed similar 
trends. 

Chemical oxygen demand (COD) test determines the oxygen required for 
chemical oxidation of organic matter with the help of strong chemical oxidant. COD 
values ranged from 5.40 to 8.35 mg/l. In the month of September COD was recorded 
minimum and it was 5.40 mg/l while maximum 8.35 mg/l COD was recorded in the 
month of May. Seasonal analysis revels that maximum values of COD were noted in 
summer and minimum in rainy. 

The negative relationships are observed among outer temperature, inner water 
temperature, BOD and phytoplankton. Whereas positive relationships were observed 
among DO, PH, TDS and phytoplankton. Seasonal variation is greatly caused by the 
interaction between various physical, chemical and biological factors and thus affects 
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the growth of phytoplankton Jasim S. Salman et al. (2013).  Table - 1 shows 
fluctuation in the values of the selected parameters for the study. 

 
Conclusion: 

This research work’s main emphasis is on how the variation in the certain 
physico-chemical parameters affects the growth of phytoplankton present in the 
Godavari River water.We can observe that the distribution of phytoplankton and their 
variation in different parts of a water body selected for study can be affected by the 
physico-chemical parameters of water (Yeragi et al, 2003). Change in the 
environmental condition is one of the main factors in the growth of the 
phytoplanktons. Phytoplanktons’ study provides us with appropriate and suitable 
point of focus for research on how the mechanism of eutrophication and its adverse 
effects on an aquatic ecosystem.It has also been noticed that Phytoplanktons are 
temperature dependent, especially in the summer season. 

The study showed the presence of blue-green algae in the summer months at 
both the sites.This shows that temperature stimulated the growth of blue -green algae. 
Generally, it is observed that, the higher the temperature and organic matter and low 
dissolved oxygen, the higher the growth of blue-green algae. So, blue-green algae 
were found to be in abundance in summer months at both the sites.  Cyanophyceae is 
the significant group having highest density during the month of May, June and 
earlier half of July (Pandey et al, 1993).Cynophyceae and Chlorohyceae also thrived 
in warm water with high pH and Dissolved Oxygen. The high temperature, stagnation 
of water and high alkaline condition of water act as stimulating factor in the growth of 
blue green algae (Pandey et al, 1993). 
Phytoplanktons are an important component of aquatic flora. They serve as food for 
many aquatic animals and play a key role in maintaining proper equilibrium between 
abiotic and biotic components of the aquatic ecosystem.   The seasonal fluctuation of 
phytoplankton has been given in the table-2. 
 Table -1:  Monthly variation in Physico-chemical parameters of water samples 
from Godavari River at the selected sites (May 2017 - September 2017). 
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S1= Gangapur dam  S2= Odha Village 
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Table 2: Seasonal Variation in Phytoplankton’s (org. /lit.) at selected sites of Godavari 
River (May 2017 - September 2017) 
Phytoplankton’s Gangapur dam Odha Village 
Months - 2017 Ma

y 
Jun
e 

Jul
y 

Augus
t 

Sep
t 

Ma
y 

Jun
e 

Jul
y 

Augus
t 

Sep
t 

Chlorophyceae 65 61 51 47 41 72 67 61 56 47 
Bacillariophycea
e 

57 56 51 43 41 59 53 49 47 44 

Cyanophyceae 41 35 31 27 23 43 37 31 29 24 
Total 163 152 133 117 105 174 157 141 132 115 

 
Graph- 1 Variation in Phytoplankton’s population at the selected sites of Godavari 
River  

(May 2017 - September 2017). 
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