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Abstract 

The present study was carried out to determine the physicochemical characteristics of soil in Sola and Gota lakes of 

Ahmadabad –Gujarat, for period of two years during 2009-2010. The minimum and maximum values of pH varied 

from 6.2 to 8.4 respectively .variation in EC 1.98 to 1.1 moh. Moisture content 15.25% to 39.0 % and Water holding 

capacity (WHC) 37.0 to53.0 % were in good amounts in soils. Concentrations of nutrients viz. Total Nitrogen (5.0 to 

1.0 ppm), Total phosphorus ranged Between 0.77 to 3.3 µg/g, total Organic Carbon varied from 0.37 % to 1.98 % 

and total organic Matter Varied from 0.56% to 11.6% respectively in all two lakes.  
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Introduction                                                                                  
Ahmadabad is unique in the whole of India in matter of 

environmental neatness and flourishing conditions and 

it is superior to other cities in the excellence of its 

monuments. Ahmadabad Urban development Authority 

(AUDA) carried out a survey of 645 lakes and 

identified 22 lakes which have been severely degraded. 

AUDA proposes to undertake works for revival, 

development of catchments area and beautification of 

lakes under the present project. Of these, 2 lakes were 

studied which are Gota lake is located at north-east of 

Gota village. Its total storage capacity is 20.0crore 

liters and surface area 667 M. Sola Lake is located at 

Sola village. Its total storage capacity is 24.6crore liters 

and Lake Circumference is 1364 M. looking to high 

population pressure in the city; all the lakes are under 

threat of pollution. Pollution is one of the most burning 

problems before mankind. It causes damages to the 

human being on the hand and his property (forest land, 

crop, animals, Industrial Area etc.) the Pollution is an 

undesirable change in the physical in the physical, 

chemical or biological characteristic of air, water and 

soil that have harmful effect on the life or create a 

potential health hazard of any living organisms. Soil is 

derived from the Latin word “Solum” which means 

earthly material in which plant growth takes place. Soil 

is a natural body consisting of layers (soil horizons) of 

mineral constituents of variable thicknesses, which 

differ from the parent materials in their morphological, 

physical, chemical, and mineralogical characteristics.  
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It is composed of particles of broken rock that have 

been altered by chemical and environmental processes 

that include weathering and erosion. Soil is essential 

for survival of the living world, especially for human 

population. Soil is a dynamic medium made up of 

minerals, organic matter, water, air and living creatures 

including bacteria and earthworms. It was formed and 

is forever changing due to physical factors; the parent 

material, time, the climate, the organisms present (Anu, 

Upadhyaya S.K, and Bajipai Avinash-2010). The 

contamination of soil, sediment resource and biota by 

heavy metals is one of the Major concerns especially in 

many industrialized countries because of their toxicity 

persistence and bioaccumulation (Iken et al., 2003). 

The aim of the present study is to determine the spatial 

and temporal distribution of physical variables (EC) 

chemical variables (pH, E.C, Moisture contain, water 

Holding Capacity, Total nitrogen, Total phosphorus, 

total organic carbon and total organic matter) in 

addition to Soil and sediment of Gota and Sola lakes 

during January-2009 to December-2010 of drought 

period to assess the environmental status of the Soil-

sediment of Chandlodia and Gota Lakes, Ahmadabad. 
 

Material and Methods 
Physico-Chemical analysis of Soil  

The present study was done during drought period 

(Summer ,Monsoon and Winter 2009 to2010) ,Bottom 

sediment were collected by means of a tubular sampler 

of the scoop  type that allowed taking about 15cm deep 

samples. Samples were air-dried, cursed, sieved 2.0mm 

sieves (State Chemistry Laboratory, Method 004, July 

1986) stored in plastic containers. The soil and 

sediment sample collected were during Seasonal of 
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drought period. Different point was selected along 

locality 1.Sola Lake and locality 2.Gota lake, 

Ahmadabad. 

pH: The pH of above suspension is determined using a 

calomel electrode and digital pH meter (State 

Chemistry Laboratory, Method 004, July 1986). 

Electrical conductivity: This taste is used to estimate 

the concentration of soluble salts in the soil. 

Measurement dip cell and direct reading meter (State 

Chemistry Laboratory, Method 004, July 1986). 

Moisture content and water holding capacity: 
Moisture content and water holding capacity was 

computed following Saxena (1989). 

Total organic matter and Total organic carbon 

(TOC): Soil samples were collected from two lakes 

(Gota and Sola). Samples were collected in this month 

January-2009 to December -2010 following were 

analyzed using standard methods given by APHA, 

1998. 

Total phosphorus and Total nitrogen: Content of 

sediment samples were estimated by the methods of El 

Wakeel and Riley (1956) and Rochford (1951) and 

using standard methods given by APHA, 1998. 

Results and Discussion 
The selected physico-chemical properties which can be 

used as the indicator of the soil are 

Presented in table 1 to 8. 

The  physical   and chemical  characteristics of the 

Gota and Sola lake soil  parameters are considered as 

the most important principles in the identification of 

the nature, quality and type of the water (fresh, 

brackish or saline) for any aquatic ecosystem (Abdo, 

2005). 

The study area is generally alkaline in nature with pH 

ranging from lowest concentration 6.2 in Summer-2010 

and highest concentration 8.4 in Monsoon-2010 at 

locality-2, Fig-1.          

EC is an indirect measure of ionic strength and 

mineralization of natural water .EC of pure water is 

0.05µs/cm (Hem, 1991) EC highest Range from 

1.98moh Winter-2009 locality-1 and lowest range from 

1.1 moh in winter-2010 at locality no-2 given Fig.2 

Water holding capacity (WHC) and moisture 

content at locality 1 winter-2009 and locality 2 

Monson-2010 was highest among others 37 to 53% and 

Moisture content 15.25 to39.0 %  during Summer 2009 

and 2010  at locality no. 2 respectively. This can be 

attributed to the presence of high amount of sewage 

sludge dumped by nearby sewage treatment plant 

which holds good amount of water during rainy season. 

These two properties of the soil were higher as 

compared to other dumpsite soils possible due to the 

presence of more clay texture in the soil (Fig-3 andFig-

4). 

Total nitrogen values varied from 5.0 ppm winter-

2010 at locality no.2 and 1.0 ppm winter 2009 at 

locality no-1 respectively. Another possible way of 

nitrate entry is through oxidation of ammonia form of 

nitrogen to nitrite and then consequently to nitrate 

(Rajasegar, 2003). The low values recorded during 

non-monsoon period may be Due to utilization by 

phytoplankton as evidenced by high photosynthetic 

activity and the dominance of water having negligible 

amount of nitrate (Das et al., 1997). The higher value 

of nitrite recorded during winter season may be due to 

various reasons including variation in phytoplankton 

excretion, oxidation of ammonia and reduction of 

nitrate and by recycling of nitrogen and bacterial 

decomposition of planktonic detritus present in the 

environment (Govindasamy et al., 2000) given by Fig-

5. 

The high concentration of Total phosphorus observed 

during 2009 to 2010 at locality-1and 2 lowest 

concentration of phosphorus observed summer and 

winter 2010 (3.3 to 0.77μg/g) Further, regeneration and 

release of total phosphorus from bottom mud into the 

water column by turbulence and mixing also 

contributed to the higher values during monsoon 

(Chandran and Ramamoorthy, 1984). In the present 

study, influx of nutrients from hinterland appears to be 

negligible, apparently due to higher rainfall and 

numerous water harvesting structures in lakes which 

stop even meager land runoff. Hence, the increase of 

nutrients during summer might be due to influx from 

neritic waters as inferred by Mishra et al. (1993) and 

Ragothaman and Jaiswal (1995) given Fig-6. 

The High Concentration of Total organic carbon 

(TOC) Observed during winter 2010 (1.98%) and 

lowest concentration of winter 2009 (0.37%) in locality 

no-1 and 2 (Fig-7). The distribution of total organic 

carbon closely followed the Distribution of sediment 

type i.e., sediment low in clay content was low in total 

organic carbon and as the clay content increased, the 

total organic carbon content also increased which as 

reported by Reddy and Hariharan (1986). In the present 

study the total organic carbon value was low during 

monsoon and high during summer season. An abundant 

supply of organic matter in the water column, relatively 

rapid rate of Accumulation of fine grained inorganic 

matter and low O2 content of the water immediately 

above the bottom sediments would favor high organic 

matter in the bottom sediments (Sverdrup et al., 1942). 

The organic carbon in lake sediments is derived from 

primary production within the aquatic ecosystem 

(autochthonous sources) and also from terrestrial biota 
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(allochthonous sources) by transport of leached and 

eroded material into the lake (Likens, 1972). 

The High Concentration of Total organic matter 

observed during summer 2009 (11.6%) and lowest 

concentration of observed summer 2010 (0.56%) in 

locality-2 given Fig-8. 

Conclusion 
From previous discussion mentioned we can conclude 

that, the sediment quality Physico-chemical parameters 

were slightly increased especially EC and pH during 

drought period. The order of detected total phosphorus 

,total organic matter, total organic carbon and total 

nitrogen in Soil and sediment were arranged from high 

to low concentrations as follows: > Water Holding 

Capacity>Moisture contain> Total organic matter 

>pH>total Nitrogen>Total phosphorus > Organic 

carbon and E.C  respectively. The present baseline 

information of the physicochemical Characteristics of 

soil would form a useful tool for further ecological 

assessment and monitoring of these Lakes ecosystems 

of Sola and Gota lakes. 
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Fig. 1: Analysis of pH in Soil of various lakes during the year 2009-2010 

 
Fig. 2: Analysis of E.C (Moh) in Soil of various lakes during the year 2009-2010 

 
Fig. 3: Analysis of WHC (%) in Soil of various lakes during the year 2009-2010 
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Fig. 4: Analysis of Moisture content (%) in Soil of various lakes during the year 2009-2010 

 
Fig. 5: Analysis of Total nitrogen (ppm) in Soil of various lakes during the year 2009-2010 

 
Fig. 6: Analysis of Total lakes phosphorus (μg/g) in Soil of various during the year 2009-2010 
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Fig. 7: Analysis of Total organic carbon (TOC) (%) in Soil of various lakes during the year 2009-2010 

 
Fig. 8: Analysis of Total organic matter (%) in Soil of various lakes during the year 2009-2010 
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