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Materials and Methods 2 l 

2.4 Methods 

2.4.1 Physical Conditions of Water 

Water Temperature 

A centigrade thermometer with the range of O to 120°c was used to note water 

temperature .The temperature of water was recorded by dipping the thermometer at 

the depth of 10 cm meter below from the surface of water. 

Transparency of Water 

Measurement of limit of visibility i.e. penetration of light in water was done by 

Secchi disk. The Secchi disk was slowly lowered into the water on a graduated line 

and the depth at which it disappeared was noted. Then lifted the disk and noted the 

depth at which it reappeared was noted following Welch (1948). The average of 

these two readings was considered to be limit of visibility. The sinking of the disk 

was always viewed under a sunshade for considerable accuracy in results. The data 

thus obtained were expressed as Secchi disk depth in cm. 

Total Solids 

250 ml of water from each of five samples was taken in previously weighed five 

different properly labeled 250 ml beaker. The water samples were evaporated to 

dryness at 120°c in an oven and weighed again. The differences in weight are 

simply the total suspended solids in water (Kudesia, 1983). 

2.4.2 Chemical Conditions of Water 

The essential elements in the form of cations, anions or simple molecules in water 

were analyzed by instrumental methods. In some cases titrimetric methods as 

described by Boltz (1958), Chopra and Kanwar (1976), Winkler (1981), Kudeshia 

(1983), Welch (1948), APHA (1989), and Gautam (1990) were followed. 
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Biochemical Oxygen Demand (BODs) 

Two bottles A and B of 250ml capacity were taken and then the bottles were filled 

with sample water. The dissolved oxygen in bottle A was determined immediately 

by adding 1 ml of 48% MnSO4, l ml alkaline KI and 2 ml of cone. H2SO4 

followed by titration with 0.0125 N standard sodium thiosulphate. Then the bottle 

B was incubated at 20°C (room temperature) for 5 days. After 5 days, finaJly the 

dissolved oxygen was determined by the same method as described above. The 

value of BODs was obtained by subtracting final dissolved oxygen (DOr ) from 

initial dissolved oxygen (DOi) (Kudesia, 1983 ). 

Chemical Oxygen Demand (COD) 

50 ml of water was taken in a conical flask (A) and then l 00 ml of distilled water, 

25 ml of standard N/4 potassium dichromate solutions were added to it followed 

by the addition of 75 ml of cone. H2SO4 acid and 1 gm of silver sulphate. The 

mixture was refluxed for 2 hours. The condensate was cooled and washed down 

with distilled water. The content was transferred to 500 ml flask. The mixture was 

diluted with standard to about 300 ml with distilled water. The excess dichromate 

was titrated with standard N/10 ferrous ammonia sulphate using ferrion indicator. 

The blank (B) experiment was performed by taking 100 ml distilled water, 75 ml 

conc.I-IiSO4 acid and 1 gm of silver sulphate and 25 ml of N/4 potassium 

dichromate solution. It was refluxed for 2 hours and the excess dichromate was 

titrated with N/10 ferrous ammonia sulphate. The calculation of COD was done as 

follows (Kudesia, 1983) : 

When, 

COD= (A - B)C x 8 x 1 000mg/1 
ml. of sample taken 

A= Volume in ml ofN/10 ferrous ammonia sulphate used with sample 

B = Volume in ml of ferrous ammonium sulphate used with distilled water 

C = Normality of ferrous ammonium sulphate 
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Oxidation Reduction Potential (Eh) 

The oxidation-reduction potential of water was calculated from the pH, partial 

pressure of oxygen (pO2) dissolve in water and normal oxidation potential (Eo) 

through Voznaya (1981); Walters (1981), Gautam (1990) and Mukherjee (1996) 

by the following equation: 

Eh=E0 -0.058ph+ 0.0145 log pO2 

The resultant data is expressed in millivolt (mv.). 

Oxidation Reduction Index (rH2) 

For the characterization of oxidation-reduction conditions of the beel water, 

oxidation-reduction index was calculated the following method of Gautam ( 1990) 

and Mukhetjee ( 1996): 

Eh 
rH2 =--+2pH 

0.029 

Total Hardness 

50 ml of sample water pre-treated with ammonia buffer solution was titrated 

against EDTA solution using erichrome black-T as an indicator. The resultant data 

was expressed in mg/I (Mishra et al. 1992). 

Chloride (Cr) 

Chloride was determined by using the 'Argentometric method'. Chloride ions of 

sample water react with AgNO3 producing white precipitates of silver chloride 

(AgCI) and at the end point the free silver ions reacts with cone. K2Cr2O7 ions to 

give reddish-brown colour of silver chromate. To 50 ml of sample water, 2 ml of 

K2Cr2O7 solution was added and titrated with 0.02N AgNO3 solution. The end 

point of titration is red-tinge colour (persistent) (APHA, 1989). 

Ammonia 

40 ml of water was taken into a 50 ml volumetric flask and then 1.0 ml of 

Nessler's reagent was added to it and made up to the mark with distilled water. 

The solution was stirred and allowed to stand for 10 minutes when the solution 
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Table 3.2 
Fertilizer Use Pattern in three Villages around the Posna Beel on the basis of 

the Farmers Response to Questionnaire 
Villages Fertilizer Applied 

HYV Boro Urea MP TSP NH4C\ Gypsum Cowdung Ash 
Area (Acre) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) 

Posna 87.95 I 0, 133.5 1202.5 3740.0 1356.5 59 180 0 

Sheroil 42.11 4276.5 457.5 1703.5 1003.5 32 320 1000 

Kaluha 14.71 1962 263 709 193.75 30.5 0 700 

Total 144.71 16,372 1,923 6,152.5 2,553.75 121.5 500 1,700 

Average Use/ Acre 113.14 13.29 42.52 17.65 0.84 3.45 11.75 

Bangladesh Standard 87.0 32.39 50.20 - 1.12 - -
(AEZ-9) 

AEZ-9: Brahmaputra Alluvial Soil (BARC, 1997) 

Basudin and Furadan were mainly used in the HYV Field around the Posna heel 

(Table 3.3). Chemically, both of these pesticides were organophosphate types, 

which contain diazinon. However, a little amount of liquid malathion was also 

used in the project area, which was under carbamate group pesticides, containing 

carbofuran. 

Table 3.3 
Pesticide Use Pattern in three villages around the Posna Beel 

Villages HYV Boro Pesticide Applied 
Land (Acre) Dimecron Diazinon Basudin Furadan Carbary! Malathion Linuron 

(Kg) (Kg) (Kg) (Kg) (Kg) (ml) (ml) 

Posna 27.92 0 0 45.65 0 0 500 250 

Sheroil 9.64 0 0 13.25 6.5 0 0 0 

Kaluha 0.75 0 0 0 I 0 250 0 

Total 38.31 0 0 58.9 7.5 0 750 250 

Average 0 0 1.54 0.20 0 19.58 6.53 
Use/Acre 

Among the three villages, the farmers of Posna Village used more 

pesticides in the HYV Boro fields. They have applied 45.65 Kg Basudin in 27.92 

acre land with an average 1.64 Kg per acre. However, the farmers of Kaluha 

village have used pesticide only in 0.75 acre of 14.71 acre HYV Boro land (Table 

3.3). Most of the farmers have purchased their pesticides from nearby Pouzan 

Bazar (public market place). 
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Plate-3: Cyanophyceae 
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I . Anabaena variabilis 2. Anabaena anomala 3. Anabaena spherica 4. Aphanothece 
microscopia 5. Aphanothece naegelli 6. Gloeocapsa luteo fusca 7. Aphanocapsa 
montana 8. Anabaenopsis circularis 9. Microcystis robusta fusca 10. Microcystis jlos
aqua I I (a-b). Aphanocapsa biformis I 2. Gloeocapsa stegophila I 3(a-c). Gloeocapsa sp. 
I 4. Microcystis viridis I 5. Nostoc carneum I 6. Choleochaete scutata I 7. 
Cylindrospermum indicum. I 8. Merismopedia punctata 19. Merismopedia elegans 20. 
Lyngbya hieronymusii 21. Lyngbya sp. 22. Lyngbya truncicola 23. Oscil/atoria princeps 
24. Oscillatoria sp. 25. Oscil/atoria tenuis 26. Rivularia aquatica 27. Rivularia varia 


































































