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ABSTRACT:

KEYWORDS

In the present investigation was 
undertaken to study of the physic-
chemical parameters with relation 
t o  t h e  p h y t o p l a n k t o n  a n d  
zooplankton composit ion of  
Dhanegaon reservoir water. The 
physic-chemical parameters of 
Dhanegaon reservoir were found 
favorable range for the growth of 
t h e  p h y t o p l a n k t o n  a n d  
z o o p l a n k t o n .  T h e  p r e s e n t  
investigation the three spots were 
selected for the study and named as 
Spot A, B and C respectively. The 
study carried out the one year 
during the June- 2003 to May-
2004.The dominant trend of 
phytoplankton in the present 
investigation was Chlorophyceae > 
Bacillariop[hyceae > Cynophyceae > 
Euglenophyceae. The total conunt 
of phytoploankton was 675 to 786 
number/lit at Spot A, 550 to 824 
number/lit at Spot B and 643 to 693 
number/lit at Spot C. The dominant 
trend in the zooplankton was 
Rotifera > Cladocera > Copepoda > 

Ostracoda.and total count of zooplankton was 62 to 84 number/lit at Spot A, 86 to 122 number/lit at 
Spot B and 75 to 104 number/lit at Spot C .

Phytoplankton, Zooplankton, Physico-chemical parameters, Dhanegaon reservoir.
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DENSITY OF ZOOPLANKTON AND PHYTOPLANKTON IN RELATION 
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INTRODUCTION: 

MATERIALS AND METHODS

RESULTS AND DISCUSSION

The Dhanegaon reservoir is large sized reservoir constructed on the Manjara river. It is 60 km 

away from Latur District. It is situated in Taluka Kallamb, Dist. Osmanabad. The Latur M.I.D.C. is getting 

water supply from it. But recently i.e. from 13th May 2005 it is supplying the drinking water to Latur 

district. This scheme is inaugurated by the Chief Minister of Maharashtra Mr. Vilasraoji Deshmukh. 

Dhanegaon reservoir is constructed in 1980 on Manjara River, near village Dhanegaon. Reservoir is 

constructed particularly for irrigation purpose. The catchments area is about 2371 sq. kms. More than 79 

villages from Beed, Osmanabad and Latur district have been benefited from this project. Besides its use 

in industrial, agricultural and fishery purposes, it is also the source of drinking water for entire Latur 

city.The study of biological parameters i. e. plankton is important component of reservoirs. The study of 

plankton gives their number, kinds and occurrence in a reservoir. The planktons are of two types 

phytoplankton and zooplankton. They serve as food for many aquatic animals especially fishes and play 

key role in maintaining proper equilibrium between abiotic and biotic components of the reservoir. 

Plankton encounterd in the reservoir reflect the average ecological condition and therefore, they may be 

used as indicator of water quality. Hence the studies of plankton are taken for investigation as the 

growths of fishes are totally depends on availability of plankton population. 

Monthly sampling was conducted around two year of study from three different spots A, B and C 

respectively during the June 2003 to May 2004. The collections of samples were done from subsurface. 

For collection of large water (one liter) was sieved through plankton net. A simple type of plankton net 

was used. The separate sample was collected for phytoplankton and zooplankton. Collection of 

phytoplankton concentration was made and preserved in 4% formation solution. The qualitative and 

quantitative analysis of phytoplankton was done with the help of sedwik rafter cell and identification 

was done by referring standard text Adoni et.al (1985).  The zooplankton samples were collected 

with the help of plankton net made up to bolting silk No. 20 (Mesh 75mm) and preserved in 4% formalin 

and counting was done with the help of Sedgwick rafter cell counting chamber and zooplankton 

identified following the keys provided by Edmondson (1959). Michael (1968), Adoni (1985) Dhanapathi 

(2000).          

The phytoplankton community, chlorophyceae ranges between 120 to 245number/lit at spot A, 

130 to 310 number/lit at spot B and 200 to 345 number/lit at sopt C. The cynophyceae ranges between 

150 to 215 number/lit at spot A, 135 to 185 number/lit at spot B and 108 to 160 number/lit at sopt C. The 

bacillariophyceae ranges between 245 to 295 number/lit at spot A, 170 to 285 number/lit at spot B and 

215 to 2600 number/lit at sopt C. The euglenophyceae ranges between 85 to 143 number/lit at spot A, 

55 to 122 number/lit at spot B and 60 to160 number/lit at sopt C. The monthly variation of 

phytoplankton is represented in table no. 1, 2, 3 and graphically represented in fig no. 1, 2, 3 respectively. 

The physic-chemical parameters of Dhanegaon reservoir are represented in table no.7.

The zooplankton community, rotifera ranges between 12 to 29 number/lit at spot A, 25 to 48 

number/lit at spot B and 16 to 41 number/lit at sopt C. The cladocera ranges between 14 to 25 

number/lit at spot A, 22 to 38 number/lit at spot B and 12 to 30 number/lit at sopt C. The copepoda 

DENSITY OF ZOOPLANKTON AND PHYTOPLANKTON IN RELATION TO PHYSICO-CHEMICAL PARMETERS ......
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ranges between 09 to 18 number/lit at spot A, 14 to 24 number/lit at spot B and 12 to 28 number/lit at 

sopt C. The ostracoda ranges between 08 to 14 number/lit at spot A, 08 to 22 number/lit at spot B and1 6 

to24 number/lit at sopt C. The monthly variation of zooplankton is represented in table no. 4, 5, 6 and 

graphically represented in fig no. 4, 5, 6 respectively. The phytoplankton population in Dhaegaon 

reservoir water was composed of four major groups namely Bacillariophyceae (33.72%) Chlorophyceae 

(30.15%), Cynophyceae, (22.15%) and euglenophyceae (13.96%). The present investigation 

Bacillariophyceae was the dominant group at three spots of the Dhanegaon reservoir. The count of the 

phytoplankton and quality of an aquatic ecosystem is dependent on the physical and chemical qualities 

of water also on biological diversity of the system. The peak of the phytoplankton density in Dhanegaon 

reservoir water recorded in November and December months. Similar observations were also recorded 

by Nazeen (1980) and Krishnan et.al (1999). In the present investigation phytoplankton density was 

recorded during the winter season may be dur to higher amount of dissolved oxygen in winter season. 

The similar results were made by Vanketeshwarlu (1969). Traphiti and Pandey (1989) reported that the 

maximum phytoplankton population in winter season. The high value of pH and presence of nutrients in 

the form of nitrate and phosphorous is an important factor controlling the occurrence and abundance of 

phytoplankton.

The zooplankton population in Dhaegaon reservoir water was composed of four major groups 

namely Rotifera (32.50%) Cladocera (26.77%), Copepoda, (19.58%) and Ostracoda (16.97%). The 

present investigation Rotifera was the dominant group at three spots of the Dhanegaon reservoir. The 

peak of the zooplankton density in Dhanegaon reservoir water recorded in April and May months. Rotifer 

richness and its biodiversity were found to be maximum in summer in Dhanegaon reservoir indicating 

the influence of temperature which was supported by direct relation between summer temperature and 

Rotifera population. This observation is in concurrence with work of Kaushik and Sharma (1994) and 

Singh (2000) who have studied Zooplankton population in Malsya Sarovar Gwalior and in tropical lake 

respectively.

The maximum population of cladocera in summer may be attributed to favourable temperature 

and availability of food in the form of bacteria, nanoplankton and suspended detritus. While in monsoon 

the factors like water temperature, DO and Turbidity play an important role in controlling the diversity 

and density of cladocera (Edmondson, 1965; Baker 1979). The copepod population in Dhaengaon 

reservoir is due to richness of organic matter. Similar observations were also made by Somani and 

Pejaver (2004) in Lake Masunda.

In conclusion, the phytoplankton bacillariophyceae and zooplankton rotifera appeared to be 

most dominating community throughout the study period. Overall Zooplankton and phytoplankton 

population fauna of the reservoir was much more diversified indicating the Dhanegaon reservoir as 

nutrient rich water body which is useful for the fish culture. It may be undergo the state of 

eutrophication, if not managed properly.

1.Adoni, A.D. (1985), work book of Liminology, Indian Mab. Committe, Department of 

Environment, Govt.of India, Prathiba Publishers, Sagar.

2.Baker S.L. (1979) Specific status of Keratella cochlearis (Gosse) and K. Ahlastrar (Rotifera : 
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Table No. 1 Composition of Phytoplankton density in Dhanegaon reservoir of Spot A 

(Numbers/liter)

Phytoplankto
n 

 
Chlorophycea
e 

 
Cynophycea
e  

 
Bacillariophyce
ae 

 
Euglenophyce
ae 

Total 
Phytoplankto
n Months  

June-2003 120 160 290 105 675 

July 145 170 280 110 705 

August 135 160 295 112 702 

September 140 150 285 103 678 

October 240 190 260 137 827 

November 245 205 265 143 858 

December 237 215 257 140 849 

January 2004 228 180 248 130 786 

February 180 215 250 90 735 

March 160 210 260 87 717 

April 170 210 265 88 733 

May 200 205 245 85 735 

Total 2200 2270 3200 1330 9000 

Total Mean 183.33 189.16 266.66 110.83 750 

Percentage 24.44 25.22 35.55 14.77 100 
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Table No.  2 Composition of Phytoplankton density in Dhanegaon reservoir of Spot B 

(Numbers/liter)

Table No. 3 Composition of Phytoplankton density in Dhanegaon reservoir of Spot C 

(Numbers/liter)

Phytoplankton Chlorophyceae Cynophyceae Bacillariophyceae Euglenophyceae Total 
Phytoplankton Months  

Jun-03 130 140 280 80 630 

July 145 135 285 85 650 

August 130 145 277 75 627 

September 135 140 268 80 623 

October 300 157 238 118 813 

November 290 160 240 120 810 

December 310 150 242 122 824 

Jan-04 280 163 230 110 783 

Feburary 140 170 175 65 550 

March 130 180 180 60 550 

April 150 185 175 70 580 

May 180 145 170 55 550 

Total 2320 1870 2760 1040 7990 

Total Mean 193.33 155.83 230 86.66 665.83 

Percentage 29.03 23.4 34.54 13.01 100 

 

Phytoplankto
n 

Chlorophycea
e 

Cynophycea
e 

Bacillariophyce
ae 

Euglenophyce
ae 

Total 
Phytoplankto

n Months  

Jun-03 200 108 245 90 643 

July 220 115 255 95 685 

August 218 120 260 95 693 

September 212 117 260 100 689 

October 340 135 215 150 840 

November 337 139 219 155 850 

December 345 134 216 160 855 

Jan-04 328 142 220 155 845 

Feburary 290 150 235 90 765 

March 300 160 238 72 770 

April 295 152 237 60 744 

May 295 158 240 68 761 

Total 3380 1630 2840 1290 9140 

Total Mean 281.66 135.83 236.66 107.5 761.65 

Percentage 36.98 17.83 31.07 14.11 100 
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Table No. 4 Composition of zooplankton density in Dhanegaon reservoir of Spot A 

(Numbers/liter)

Table No. 5 Composition of zooplankton density in Dhanegaon reservoir of Spot B (Numbers/liter)

Zooplankton Rotifera Cladocera Copepoda Ostracoda Total Zooplankton 

Months  

Jun-03 12 21 16 14 63 

July 15 22 16 10 63 

August 13 22 20 14 69 

September 15 25 18 12 70 

October 20 18 14 10 62 

November 22 16 18 8 64 

December 24 22 16 8 70 

Jan-04 29 24 17 14 84 

Feburary 22 16 10 8 56 

March 24 14 12 9 59 

April 26 16 9 8 59 

May 28 18 14 10 70 

Total 250 235 180 125 789 

Total Mean 20.83 19.58 15 10.41 65.75 

Percentage 31.68 29.78 22.81 15.84 100 

 

Zooplankton Rotifera Cladocera Copepoda Ostracoda Total 
Zooplankton Months  

Jun-03 25 32 15 18 90 

July 25 34 18 20 97 

August 30 31 18 22 101 

September 40 38 24 20 122 

October 32 30 16 12 90 

November 35 32 18 10 95 

December 40 29 17 19 105 

Jan-04 35 34 19 14 102 

February 42 22 14 8 86 

March 44 28 16 10 98 

April 46 25 17 12 100 

May 48 30 18 10 106 

Total 442 365 210 175 1192 

Total Mean 36.83 30.41 17.5 14.58 49.66 

Percentage 37.08 30.62 17.61 14.68 100 
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Table No. 6 Composition of zooplankton density in Dhanegaon reservoir of Spot C (Numbers/liter)

Fig No. 1 showing the phytoplankton density of Spot A (Numbers/liter)

Zooplankton Rotifera Cladocera Copepoda Ostracoda Total 
Zooplankton Months  

Jun-03 21 27 24 22 94 

July 22 30 26 24 102 

August 16 26 22 20 84 

September 26 26 28 24 104 

October 26 14 14 22 76 

November 26 16 16 20 78 

December 30 18 17 19 84 

Jan-04 28 22 18 24 92 

February 36 12 12 18 78 

March 38 18 14 16 86 

April 35 10 14 16 75 

May 41 20 15 20 96 

Total 345 239 220 245 1049 

Total Mean 28.75 19.91 18.33 20.41 87.41 

Percentage 32.88 22.78 23.35 23.35 100 
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Fig No. 2 showing the phytoplankton density of Spot B (Numbers/liter)

Fig No. 3 showing the phytoplankton density of Spot C (Numbers/liter)

Fig No. 4 showing the zooplankton density of Spot A (Numbers/liter)
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Fig No. 5 showing the zooplankton density of Spot B (Numbers/liter)

Fig No. 6 showing the zooplankton density of Spot C (Numbers/liter)

Table No. 7 Range of physic-chemical parameters of Dhanegaon reservoir. 

Sr. No. Parameters Range 
1 Taste   Acceptable 
2 Turbidity (NTU)  74-135 (cms) 
3 Water  temperature 20.1 - 30.8 ( oC ) 
4 pH   7.0-8.6 
5 Conductivity (mhoms)  221-313 
6 Free Co2  (mg/l)   1.2-4.6 

7 Total  alkalinity  (mg/l) 97-147 
8 Chloride (mg/l)     9.94-36.92 
9 Total  hardness (mg/l) 75-126 
10 Calcium hardness(mg/l) 40-93 
11 Magnesium hardness (mg/l) 3.17-11.71 
12 TDS (mg/l) 100-415 
13 Sulphate (mg/l) 10-26 
14 Phospate (mg/l) 0.07-0.48 
15 BOD  (mg/l) 9.0-20.4 
16 COD  (mg/l) 3.36-12.96 
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