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ABSTRACT 

The present study was conducted in order to know the role of various climate, 

geomorphological and man made practices in agricultural farming in Khandala and Phaltan 

Tahsil of Satara district in Maharashtra State. A simple random sampling technique was used 

for the selection of soil samples from various villages located in the study area .The total 20 

soil samples out of which 10 from villages of Phaltan Tahsil and 10 from villages of 

Khandala Tahsil were selected. Study shows that textural profile and water holding capacities 

of the all the soil samples were moderate and to certain extent needs change in croping 

pattern and irrigation practices. Chemical parameter analyzed such as pH, salt load (electrical 

conductivities), carbonate and bicarbonate were in few cases is alarming, which needs proper 

utilization of manures, control chemical fertilizers and reinvestigation in their farming 

practices.  
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 INTRODUCTION 

Environment consists of everything that surrounds us and supports human lives. The air 

which we breathe, the soil on which we stand water that every creature need, living and non 

living things influence human lives. In modern era in the eyes of the majority of peoples there 

is greediness for various earth resources than the need. In this context there is eternal search 

for improvement in the quality of life style and satisfying peoples growing needs which 

harmed to environment. There are three types of components of environment include 

physical, biological and social facets which are of interdisciplinary relevance. Environmental 

geological cycle deals with the inter relations of various earth processes, their consequences 

and various human activities. It includes coordinated and integrated studies and application of 

geology for betterment and preservation of environment through more cautious use of natural 
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resources as well as by ensuing safeguards against contamination of land, air and water. 

Environmental geology is thus a mission oriented and crisis solving discipline. 

Satara district is located in the western part of Maharashtra. It is bound by Pune district to 

the north, Solapur district to the east, Sangli district to the south and Ratnagiri district to the 

west. The district comprises of 11 tahsils namely Satara, Koregaon, Khatav, Karad, Patan, 

Wai, Jaoli, Mahabaleshwar, Khandala, Phaltan and Man. Physiographically Satara district 

can be broadly divided in four major units namely, Hills and ghats, Foothills zones, Plateaus 

and plains. Geology of district was included under the alluvium, Upper cretaceous to Eocene 

Deccan Trap (Basalt), while its hydrogeoloy falls under water bearing formation: Basalt- 

Weathered /Fractured / Jointed/ Vesicular/ massive/ under Phreatic and semi confined 

condition. The entire satara district falls in the drainage of thee major rivers, Nira, River in 

the entire northern part, Man river in the south-east and the Kishna river in the south. The 

entire river system has parallel to semi-dendrite drainage pattern and the drainage density is 

quite high in the district. Based on the geomorphic setting and drainage pattern, the district is 

divided into 50 watersheds. The subdued basin of the Nira river in Phaltan tahasil with the 

average height of about 1700 feet above mean sea level. The climate ranges from very heavy 

rainfall in Mahabaleshwar region, which has an average annual all of over 6000 mm to the 

driest in Man and Khandala tahasils where the average annual rainfall is about 500 mm. The 

temperature varies from minimum 11.6°C to 41°C. Satara district forms a part of the tropical 

monsoon land and therefore shows a significant seasonal variation in temperature as well as 

rainfall conditions. Man, Phaltan-South, Khandala-East and, Koregaon-East from satara 

district comes under drought prone zone where Bajara, Onion and Sugarcane were major 

grown crops. 

About 81% of Satara’s population is rural and majority of them are farmers and 

agriculture labourers which clearly indicates that, agriculture is the dominant activity in 

Satara district [Soil Review 2011]. Over 73 % of cropped area is cultivated under rained 

condition in the district; therefore, monsoon rain plays a critical role in the development of 

agriculture. Average annual rainfall in Khandala and Phaltan Tahasils is 451 mm and 277 

mm respectively. Soil is the region on the earth’s crust where geology and biology meet, the 

land surface which provides a home to plant, animal and microbial life. It consists of thin 

layer of organic and inorganic material that covers the earth’s rocky surface formed by 

weathering of bedrock. Soils of Satara district are categorized in to 5 types namely, Black (45 
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%), Red (5%), Alluvial (8 %), Sandy (12%) and Sandy loams (30%). nearly 73% of lands fall 

under moderately to fairly good for cultivation.  

Healthy soil is key component of sustainability. Soil fertility decline is considered as an 

important cause for low productivity of many soils [Sanchez, (1976),]. It has not received the 

same amount of research attention as soil erosion; probably because as soil fertility decline is 

less visible and less spectacular, and more difficult to assess. Assessing soil fertility decline is 

difficult because most soil chemical properties either change very slowly or have large 

seasonal fluctuations. This decline includes; nutrient depletion, nutrient mining, acidification 

(decline in pH and or an increase in exchangeable Al), loss of organic matter and increase in 

toxic elements for e.g., Al, Mn [Hartemink, (2006)]. Effect of climatic conditions on physico-

chemical properties of soil from Panvel and Pune district of Maharashtra was studied by G. S. 

Wagh and S. U. Deshmukh, indicating decline in soil status with respect to climate and 

micronutrient status of soils in studied regions [Wagh and Deshmukh 2014].  

In another study physico chemical and microbiological investigation of soils around Lonand 

and adjoining area of Lonand MIDC was studied (Chavhan and Wagh 2013) signifying the 

reasons for high alkalinity of soils in studied locations. As crop production involves a 

complex interaction between the (Wagh
 
2014)  environment, soil parameters, and nutrient 

dynamics, in addition rapid industrialization, overdoses of chemical fertilizers, over 

irrigation, similar crop pattern and other anthropogenic activities the soils get polluted. In this 

context, the soil must be studied in terms of the productive potentials. Failure to understand 

these complexities has resulted in lack of good crop production and management techniques; 

hence agricultural production has tended to be low. 

In the present study, physicochemical characterization of soils from Khandala and 

Phaltan Tahsils were done for their clay, silt, and sand, water holding capacity, pH, 

carbonate, bicarbonate and chloride contents. The soils were sampled at soil depths of 0-

15cm to make a detailed characterization of selected soils. Efforts are also made to examine 

the impact of each parameter on soil quality and crop production.  

 

 Material and Methods: 

All reagents and chemicals used were of analytical grade and were used without 

further purification. Distilled water was used throughout the study for preparation of soil 

suspensions for measurement of various properties. 
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 Study area 

The geographical area of Satara district is 10,480 Sq. Km. which is about 3.4 per cent 

of the state’s total geographical area. It lies between 17°5’ to 18°11’ North latitude and 

73°33’ to 74°54’ Eastern longitude. The present study was conducted jointly in drought prone 

zone, Phaltan and Khandala tahsil, where agriculture farming and related production is one of 

the major sources of wage earning. Twenty villages were randomly selected from the study 

area for the quantification of soil composition. As this region of Satara district falls in semi 

arid besalt hard rock proven, the selected soil samples were analyzed for their physical and 

chemical composition with the help of standard techniques of analysis. Data so obtained were 

correlated with the help of standard equations and graphs showing their chemical variation 

from village to village.  

 

Preparation of soil samples 

The soil samples were collected in the month of February and March 2016 in clean 

polythene bottles of 500 ml capacity. Soil sampler was used to take the soil from the selected 

area field with usual precautions. All soils were collected and sampled by coning and 

quartering technique and air dried overnight at room temperature. Soil was sieved through a 

2mm mesh to remove plant residues and representative subsamples were ground, and passed 

through a 150-µm mesh. The soil bottles were tightly sealed and labeled and kept at constant 

temperature. Soil samples were soaked overnight for the measurement of its chloride content. 

The soil physical parameters analyzed were soil texture, where sieving of soil was done on 

various diameters sieves, soil colour by visual observation, soil moisture content by oven 

drying at 110°C for 24 hrs in an electric oven (Tempo) and water holding capacities (WHC) 

by   standard methods. The soil Chemical quality parameters analyzed were pH by means 

Digital pH meter(Equiptronics-550),Salt load( electrical conductivity) by Digital 

Conductivity meter. Chloride content by titrimetric method while carbonate and bicarbonate  

were estimated by standard volumetric method. The soil sampling stations and (Table I) 

indicates the soil codes and field owners.  

 

 Results and Discussion 

The ranges of the results of soil physico-chemical properties along with their textural 

pattern of the various sampling locations are presented in (Table II). 
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The soil physical properties namely Porosity, Maximum water holding capacity, Texture and 

structure affects mostly due to the rainfall pattern. It is seen from (Table II) that, the colour of 

most of the soils was black, in few cases it has brown and white colour in rare cases. The 

textural pattern of soils under study was 55% fine, 30% clay and 15% loams. It is interesting 

to note that, the maximum water holding capacities for all the soils under investigation lies in 

the range 54 % to 86% which clearly reflects the dry climatic conditions, difference in grain 

size distribution and high porosity of soils in the studied locations. 

 Changes in soil chemical parameters such as pH and EC are presented in (Fig.1) It has 

been observed that, Soils S1, S2, S8, S14, S15 and S20 shows pH values more than 8 which 

highlight their alkaline nature. This was further proved by their salt load values which were 

0.601, 0.509, 0.589, 0.647, 0.615and 0.618 respectively. Hydrogeology of these sample 

locations causes water and rock interaction and irrigation water come into the picture and 

increases the salinity of soils. Therefore it is regarded as a useful indicator of other soil 

parameters.  Soil pH for S5, S7, S11 and S16 soils were acidic while remaining soils under 

investigation were neutral. The effect of soil pH is profound on the solubility of minerals and 

nutrients. Particularly, profound yields useful information about the availabilities of 

exchangeable cations (e.g Ca
2+
, Mg

2+
, K

+
, etc) in soils. Most minerals and nutrients are more 

soluble or available in acidic soils than in neutral or slightly alkaline soils.  It has been 

observed that, carbonate and bicarbonate and chloride contents (Fig.2) varies from soil to 

soil. Soil S6, S8, S12, S15and S17 has carbonate level above 150 ppm with corresponding 

bicarbonate contents at higher ppm levels. The chloride profile of soils was found higher in 

S6, S10, S12 and S16 whereas remaining soils shows moderate chloride content.   

 

Conclusions: 

The present study reveals that, The soils from Khandala and Phaltan tahsil villages 

where there is the excessive doses of fertilizers with higher values the micronutrients level 

and due to poorer drainage conditions of this area making soil Saline or Sodic innature and 

enrichment of K in soil  which might be attributed to the retention of K in the clay mineral 

formed by chemical weathering of basalt. Area under repetitive cultivation of Bajara, 

Sugarcane and Onion in the study area hints that fertility status of soils decline day by day is 

alarming and needs good agriculture practices.  
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Table No I:  Showing soil sampling Location, Sample codes and field owners 

Sr.No Location/Village Sample 

Code 

Name of field owner 

1 Lonand (Belacha mala) S1 Shri.Kshirsagar Sambhaji 

2 Koregaon S2 Shri.Kshirsagar Somnath 

3 Bholi S3 Shri Jadhav Ankush 

4 Waghoshi S4 Choramale Bhausaheb 

5 Sukhed S5 Shri Bodare Vikrant 

6 Tambve S6 Shri. Bhoite Arun 

7 Andori S7 Dagade Dipak 

8 Khed Bk. S8 Dhaigude Shridhar 

9 Wathar colony S9 Salunkhe Krishnath 

10 Chavanwadi S10 Shri.Abdagire Balaso. 

11 Kapadgaon S11 Kare Rajendra 

12 Taradgaon S12 Shri Chirme Shrikant 

13 Vitthalwadi S13 Korade Damodhar 

14 Kalaj S14 Shri.Bhagat Rajaram 

15 Tadawale S15 Shri.Chikane Vijay 

16 Bibi S16 Bobade Nivrutti 

17 Salape S17 Kolape Kisan 

18 Mirewadi S18 Narute Prakash 

19 Wathar Bk. S19 Kolhe Damodhar 

20 Padegaon S20 Shri Dolaskar Dattatray 

 

 Table No- II : Physico-chemical characteristics of the soil samples from   Khandala and 

Phaltan Tahasil 

Soil 

Sample 

Colour Texture Moisture 

(%) 

WHC 

(%) 

pH EC 

 

CO3
- -

 

 

HCO3
-
 

 

Cl
-
 

 

S1 Black Fine 1.10 74.00 8.01 0.601 60 372.5 156.75 

S2 Black Fine 1.00 85.00 8.21 0.509 80 560.0 120.50 

S3 Black Clay 2.30 78.50 7.18 0.635 114 430.0 172.00 

S4 Brown Fine 1.50 80.75 6.89 0.569 95 385.0 167.50 

S5 Brown Fine 1.46 72.50 6.69 0.786 110 430.0 177.50 

S6 Black Clay 0.75 99.00 7.60 0.796 150 540.0 230.75 

S7 Black Fine 1.00 72.50 7.59 0.615 85 475.0 162.00 

S8 Black Fine 1.50 81.25 8.15 0.589 185 369.5 155.70 

S9 Black Fine 1.20 86.50 7.45 0.412 125 417.0 189.00 

S10 Brown Clay 0.30 81.00 7.02 0.437 100 350.0 203.50 

S11 White loams 0.25 54.75 6.59 0.624 107 468.5 155.50 

S12 Black Clay 0.54 81.50 7.43 0.350 160 359.0 230.75 

S13 Brown Clay 0.85 82.50 7.06 0.594 115 457.5 188.50 

S14 Black Fine 1.00 88.00 8.23 0.647 90 419.0 123.56 

S15 Black Fine 1.05 57.75 8.17 0.615 200 350.0 149.75 

S16 Brown loams 0.50 50.00 6.59 0.716 105 396.5 225.50 

S17 Brown loams 1.00 62.50 6.93 0.513 187 450.0 155.00 

S18 Black Fine 1.75 74.50 7.41 0.443 127 409.5 168.00 

S19 Brown Clay 1.20 86.75 7.09 0.479 105 427.0 185.50 

S20 Black Fine 2.90 83.50 8.09 0.618 110 580.0 142.00 

 

EC in mS/cm, all other chemical parameters are in ppm except pH. 
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Figure 1: Showing the variation in pH, EC and WHC of soil samples. 
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Figure 2: Showing the variation in CO3
- -

 , HCO3
- 
 and Cl

-
 of soil samples. 
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