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Abstract 

Frequent variation in algal diversity with associated scum and unpleasant order is caused by changes in pH of the 

algal habitat. Among most important growth parameters; pH has a distinct role in the occurrence of microalgae in 

a specific habitat. The pH of different water bodies of the District Malakand were studied in detail and averages of 

these values were taken. These locations were studied for three types of water bodies. These were stagnant, 

running and waste water bodies.  The pH recorded for stagnant water ranged between 6.8-8.8, while that of 

running water was 7-8.7 and that of wastewater was 6.4-8.5. The different seasons affected the pH factor and 

were highest in summer season for all the three habitats. pH favors the growth of most of the algae in fresh water 

bodies.  pH was also one of the most promising factors which determined the better growth of these microalgae in 

stagnant water and warm temperature. Among most of the parameters studied for research locations pH has a 

great role in distribution of microalagae in these areas. Diverse habitat was observed in the research area with 

neutral pH. Spot with slight acidic or alkaline environment were found to be less diverse in algae. 
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Introduction 

Algal Taxonomy 

A lot of taxonomic work has done throughout the 

world to classify and categorize algae. The most 

promising work done is on the fresh water red algae 

of the world  (Kumano, 2002). A rich algal flora exists 

in Japan Ikoma et al. (1956) A hand book of British 

seaweeds was introduced by Newton (1931) while 

census of various freshwater bodies of new south 

Wales was presented by Playfair and Maiden (1917). 

Many marine algal species can be found in different 

marine habitat of France (Hoyt, 1920), similarly a 

systematic record of the algae from British freshwater 

bodies was presented by West and Fritsch (1927). An 

extensive work on the green algae of North America 

was done by Collins (1928), while (Smith, 1933, 1950) 

recorded the freshwater algae of United States. 

(Tiffany, 1934 and 1937) presented classified the 

collection of plankton algae and filamentous algae 

respectively from Lake Erie, USA. Catalogue of 

Illinois algae was developed by (Britton, 1944; Tiffany 

and Britton, 1952), while the marine algae of 

California was presented by Smith (1944) and that of 

Virginia was presented by Humm (1979).  

 

Research Areas  

The present research involved local bioprospecting of 

microalgae of freshwater bodies of District Malakand 

along its different localities. Bioprospecting of algae 

includes the collection; identification, nature of 

habitat and seasonality etc. The research study 

covering the following aquatic lines: the main river 

Swat enters district Malakand about 3 kilometers 

above Thana village (DCR, 1998). The summer is 

mildly hot while winter has sever occurrence which 

effect the geographical distribution of algae (Setchell, 

1920) All the principal villages of the sub division 

Swat Ranizai are irrigated by this river.  

 

Water bodies 

The southern part of the district Malakand i.e. Sama 

Ranizai is also irrigated by its branched canal called 

upper Swat canal with head works at Amandara. The 

upper Swat canal along with irrigating a large portion 

of the district Malakand and Mardan provides falls for 

two Hydro Electric Power Stations in district 

Malakand, situated in Jabban and Dargai respectively 

(DCR, 1998). The main streams in subdivision Swat 

Ranizai which, during rain flow and falls into river 

Swat are Thana stream, Dehri Alladand Stream, 

Batkhela stream (Khowar), Chorbal stream, Munkar 

stream (piran killi), Hindosar stream of Malakand 

Dargai Jabban stream and Warter Dobandi stream 

(DCR, 1998). Similarly there are main streams in sub 

division Sama Ranizai flow in the rainy seasons which 

joins together near Sakhakot and flow down toward 

Jalala where these are connected with Kalpani in 

district Mardan (DCR, 1998). 

 

Microalgae 

Algae are not only an essential component of marine 

ecosystem(Setchell, 1917), but also the inhabitants of 

fresh water, salty water and damp haunt. Biologically 

they may be looked as water loving, autotrophic 

organisms having no sterile layer of jacket cells 

around their reproductive organs and lacking true 

embryogenesis (Shameel, 2003). Algae are also the 

inhabitant of areal habitat (Brown et al., 1964) and 

marshy areas(Anderson, 1909). The algal flora was 

studied for their species composition and the 

important factors which determined the growth of 

these algae. 

 

Four factors which are most important for algal 

growth and were found to be more promising were 

studied in detail. A monthly analysis was done for 

these factors. These were temperature, pH, total 

ammonia and total phosphates. Details about the 

effect of pH on algal ecology has been presented in 

this paper. 

 

Material and methods 

Regular monthly algal samplings were made (January 

2012-January 2013) using the following methods.  

 

Planktonic Net 

Planktonic net is widely use to collect filamentous 

algae. in our study it was use for collection of thos 
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microalgae which were found in these filamentous 

colonies    

 

Hand Picking and Scratching  

The microalgae which is found attached to different 

stones and wooden bodies requires to be scratch from 

these bodies. The microalgae with larger size were 

scratched from these bodies with direct hand picking. 

And those which form a thin slippery layer were 

collected using sharp blade.  

 

Sample collection 

The sample of microalgae along with various 

materials in water, and taking water in bottles from 

the surface and at the depth of 2-3 meters below for 

the study of physico-chemical characteristics of water 

and identification of phytoplankton. Duplicate 

samples were also collected from each sampling spot 

at 10:00 am and 2:00 pm with a phytoplankton net of 

mesh size for the microalgae and estimation of 

different growth factors like pH, Temperature, 

ammonia and total phosphate. The following 

procedures were used to determine the physical and 

chemical parameters of the water. The pH of the 

water was determined at the time of collection by 

using PH-meter. The readings were further verified at 

PCSIR laboratory Peshawar. 

 

Results and discussion 

pH:  The negative logarithm of the hydrogen ion 

concentration 

pH is also one of the few major factors which 

determined the existence of microalgal species in a 

specific habitat. The pH of the present research area 

varied considerably with seasons and there was very 

little difference among the different locations of the 

studied area. The pH studies are divided into three 

parts on the basis of water bodies i.e. running water, 

stagnant water and waste water bodies. The running 

and stagnant water bodies showed slightly alkalinity 

in most part of the year the decrease in alkalinity to 

neutral pH was from warm to cold temperature. 

Similarly the waste water bodies were slightly acidic 

and were not favoring growth of most of the algae. 

Research Spots 

The pH of different water bodies of the present 

research areas were studied in detail and averages of 

these values were taken. All the research areas were 

studied for three types of water bodies. These were 

stagnant, running and waste water bodies. In the area 

of Thana the pH recorded for stagnant water ranged 

between 7.1-8.3, while that of running water was 7-8.1 

and that of wastewater was 6.4-8.5. The different 

seasons affected the pH factor and were highest in 

summer season for all the three habitats.  

Fig. 6. Monthly pH variation in research location of 

Thana. 

Fig. 7.  Monthly pH variation in research location of 

Batkhela. 

 

Apart from Thana, the next region studied was that of 

Batkhela. Here the pH of stagnant water was in the 

range of 7.2-8.8, while that of running water was 7.1 

and 8.2 and that of wastewater was 6.7-8.7. The area 

of Malakand was reported to have 7.1-8.1 for stagnant 
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water, 7.3-7.9 for running water and 6.5-8.1 for 

wastewater bodies. Similarly Dargai region has pH 

reported as 7.4-8.1 for stagnant water, 7.1-8.1 for 

running water and that of waste water was 6.7-8.3. 

Shergarh area has also a number of stagnant water, 

running water and wastewater bodies. The pHs for 

these water bodies were 6.8-8.2, 7-8.7 and 6.7-7.6 

respectively. The higher pH was recorded in summer 

seasons in all areas studied and the pH level 

decreased with decrease in temperature. 

Fig. 8.  Monthly pH variation in research location of 

Malakand. 

 

Running water 

The pH of running water ranged between 7.1 and 7.5 

which were suitable for microalgae growth and this 

could not be responsible for the less variation in 

running water. As already mention the less variety of 

microalgal species was due to the total ammonia, total 

phosphates and fast flow of water. 

Fig. 9.  Monthly pH variation in research location of 

Dargai. 

Stagnant water 

The stagnant water showed the pH ranged between 

7.3 and 8.9. the highest pH observed was during the 

summer season which was due to the dissolution of 

organic and inorganic nutrient in the water bodies 

which made the water body more alkaline (Leghari et 

al., 2001). This pH favors the growth of most of the 

algae in fresh water bodies. This could be concluded 

that along with other growth factors pH was also one 

of the most promising factors which determined the 

better growth of these microalgae in stagnant water in  

warm weather. 

 

Fig. 10. Monthly pH variation in research location of 

Shergarh. 

 

Wastewater 

The specific algae grown in waste water was also 

determined by the pH along with the excessive 

amount of total ammonia and total phosphates etc. 

the pH of these water bodies were changed very 

slightly with seasons.   

 

Conclusions 

The overall research aimed to find out the effects of 

pH on the growth of microalgae in different habitat of 

district Malakand. Most of the water bodies studied 

were of neutral pH and showed a rich diversity in 

microalgae. the pH of water was effected by municipal 

waste in wastewater and break down of various salts 

in summer season which greatly effeted the diversity 

of these algal species. A more extensive work is 
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needed I n the present research area including other 

growth factors. 
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