
Abstract
Salinization is a worldwide problem, particularly in semi-arid areas which use lots of irrigation water, 
are poorly drained and never get well flushed. Unless proper measures are taken to overcome the 
problems of salinization and soil conservation; the agriculture declines to the extent that it cannot be 
retrieved.

Present study attempts to highlight the problem of salinization in Niphad tahsil. The tahsil has 
1056.14 km2 area and comprises about 56.52 % irrigated land. 
It has been observed that, the problem of salinization in irrigated land seems to be major threat in 
agricultural development. Therefore, it was felt necessary to carry out the geographical analysis of 
irrigated agriculture and to decide the strategy for agricultural development through reclamation of 
saline land.

The various types of data have been collected from various sources, interviews and 
discussions with the farmers, surveys, Irrigation Department. Soil data also have been collected from 
the Soil Survey & Soil Testing Office, Nashik. The various thematic maps related to soil types, 
irrigation, salt affected area etc. are prepared & analysed in GIS environment.
Over irrigation, percolation of canal water, over flow from well, the unclean outlets, use of over dose of 
chemical fertilizers, frequency of perennial crops like sugarcane and tendency of farmer of practicing 
such crops, characteristics of soil etc. are some of the reasons for salinization in Niphad tahsil.

In irrigated area, soil environment is highly deteriorated due to over-irrigation especially in 
south eastern part of the tahsil. Therefore in order to make initiative steps in development of salt 
affected area, following suggestions have been made. 

The degradation of irrigated land can be controlled by minimizing area under sugarcane. For 
the protection of land in irrigated areas, the modern techniques should be used like drip, sprinkler 
irrigation etc. 
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Introduction:-
Soil and water are the basic natural resources for the living organisms, and Soil and water are 

very much interactive and can influence the response of agro-eco systems. The improper use and mis-
management of these resources lead to depletion in their quality and also quantity. Basically the 
degradation of these resources is generally trigged by excessive pressure on land by rapidly growing 
population.

Soil degradation is one of the most significant global environmental problems faced by world 
community. In India the problem of soil degradation assumes greater significance because of the large-
scale irrigation facilities and more area under sugarcane cultivation. Large scale irrigation for 
sugarcane cultivation, without considering the soil and water management principles has lead to the 
development of Salinization and water logging problems.

Maharashtra is one the leading states in irrigated agriculture.  many small to big size dams, 
canals, wells; tube wells have been constructed for water supply to agricultural land and for domestic 
use. Improper use and maintenance of canal irrigation has contributed significantly to the problem of 
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soil degradation. Extensions of canal irrigation to arid and semi-arid areas have resulted in water 
logging and Salinization. Over irrigation has definitely affected the fertility status of soils.
Salinization / Alkalization are defined as “a net increase of the salt content of the (top) soil leading to a 
productivity decline”.

The degradation of soil environment in the form of saline lands in the study area has following 
possible causes. Agricultural lands in the study area are known to be one of the suitable lands for 
growing of cash crops. Irrigation in this area is widely spread over and land surface has a plain 
topography. Over irrigation, percolation of canal water, over flow from well, salty water wells, the 
unclean outlets, over use of chemical fertilizers, frequency of perennial crops like sugarcane and 
grapes and tendency of farmer of practicing such crops, characteristics of soil etc. are some of the 
reasons for salinization in this area has resulted into the problem of saline land and low soil 
productivity.   

Therefore, it is felt to undertake a study of the problem of Salinization due to sugarcane 
cultivation as well as to ascertain the proper reasons and to suggest remedial measures in the area 
concerned.

Study area:
Niphad tahsil of Nashik District in Maharashtra state has been selected for the proposed work. 

Niphad tahsil covers southern part of the district. Climatologically, the study area lies in the rain 
shadow zone of the Western Ghats and geomorphologically, it is located in the Godavari river basin. 
An average annual rainfall for the tahsil is 481.7 mm and it lies in the core zone of the drought prone 
tahsil of Maharashtra. Temperature begins to increase rapidly from the latter half of February. May is 
the hottest month with the mean daily average maximum temperature at Niphad in 370 C. 
The absolute geographical location of study area can be expressed as from 19º 55' 38.37' N to 20º 14' 
25.23''N Latitude and 73º 53' 46.01'' E to 74º 20' 45.55'' E Longitudes, The total geographical area of 
the tehsil is about 1056.14 Sq. Km. According to the census of 1991, 2001 & 2011 population is 
357270, 439842, and 493251 respectively. The density of population is about 467 persons per sq. km. 
The tahsil comprises of 134 villages and two urban centers. The villages in the tahsil are grouped in to 
seven circles viz. Pimpalgaon, Ranwad, Lasalgaon, Deogaon, Niphad, Chandori and Saikhede. The 
tahsil headquarter is at Niphad, which is located at a distance of 40 Km from the district headquarter 
Nashik. Administrative boundaries of Niphad tahsil are well defined by the boundaries of Sinnar tahsil 
to the South, Chandwad tahsil to the North, Yeola tahsil to the East & Nashik tahsil to the West. Dindori 
tahsil to the North West & Kopergaon tahsil to the South East. (Fig No. 1) 
Niphad tahsil comprises of the part of Godavari basin. Godavari is Major River flowing west to east; 
Kadwa River is one of the tributary of the Godavari River. Gangapur Left Bank Canal (GLBC), 
Palkhed Left Bank Canal (PLBC), Palkhed Right Bank Canal (PRBC), Ozerkhed Left Bank Canal 
(OLBC), Godavari Left Bank Canal (GLBC), Godavari Right Bank Canal (GRBC), Nandur 
Mdhmeshwar Express Canal (NMEC), Vagad Right Bank Canal (VRBC) and Kadaba Right Bank 
Canal (KRBC) is providing the irrigation facility.
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Aims and Objectives: 
1. To status of irrigation in the study area.
2. To assess the agriculture environment and Identification the problems of salinization in 

irrigated land.
3. To suggest the measures to overcome the problems of salinization.
Data base:

There are various sources of collection of data they are both primary and secondary which 
will be applied in this study. Primary data is collected by taking interviews of local people and farmers, 
the severity of problem is thus realised. Secondary data is collected through the Irrigation Department, 
Soil Survey & Soil Testing Office, and District agriculture office data made thus available by these 
government organisations. The various thematic maps related to soil types, irrigation, salt affected 
area etc. are prepared & analysed in GIS environment. 
Methodology: 

Methodology is divided into two components.
1) Field Work Components:  
4 Understanding of physiographic & Socio economic factors related to agriculture that effect 

on the soil environment. 
4 Field measurements and soil samples collection. Field measurement includes locating spot 

height with the help of SOI toposheets.
2) Laboratory Components: 
4 Survey of India (SOI) Topographic Map (46H/16, 46H/13, 46L/4, 47I/1, 46L/8, 47I/5) on 

1:50,000 scales will be used to prepare a base map.
4 Soil sample analysis and to find the chemical properties of the soil.

Irrigation Pattern in Study Area:
The position of irrigation in the tahsil in the last quarter is very high. The present study area 
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Irrigation facility provides by river, dams, tanks, well, tube wells & canal in this region to agriculture 
area. The Godavari is the most celebrated river not only of this district as well as tahsil, but of the whole 
of the peninsular India. The entire Niphad tahsil covered by the Godavari river basin. Right bank 
tributaries of Godavari like Kadava, Banganga, Parashari Nadi, Setu Nadi, Gori Nadi, Gui and Shiv 
Nadi, and other tributaries. Left bank tributaries of Godavari like Hivari Nala, Kasari Nala and Dev 
Nadi and small tributaries. 

Godavari River, Nandur Madhmeshwar Reservoir & Khadak Malegaon Project is main 
source of water. Gangapur Left Bank Canal (GLBC), Palkhed Left Bank Canal (PLBC), Palkhed 
Right Bank Canal (PRBC), Ozerkhed Left Bank Canal (OLBC), Godavari Left Bank Canal (GLBC), 
Godavari Right Bank Canal (GRBC), Nandur Madhmeshwar Express Canal (NMEC), Vagad Right 
Bank Canal (VRBC) and Kadaba Right Bank Canal (KRBC) these nine canals provide the irrigation 
facility. In this reasons substantiate to agriculture area is high. According to census 2001 the tahsil 
having 105614.46 hectares area and comprises about 59698.86 hectares (56.52 %) irrigated land.
Soils:

Soil is important natural resource. An understanding of physical and chemical make-up of 
soil is indispensable to an agriculture geographer as this constitutes a major geographical factor. 
Besides climatic consideration the texture and depth of soil its ingredients salinity status drainage 
condition and the position of ground water table all go to determine the crops which would be suitable 
for an area and the mode and extent irrigation to be applied to them, (Government of India, 1976). 

Special distribution of soil types and fertility are presented in this part. The district soil survey 
and soil testing department formulated various types of soil in Niphad tahsil. The major soil types and 
extent in Niphad tahsil is shown in the map and table (Fig. No 2).

On the basis of texture, depth, physical and chemical characteristics the soils of Niphad tahsil 
can be divided in to four types.
i) Coarse Shallow Soil
ii) Medium Deep Black Soil
iii) Deep Black Soil 
iv) Very Deep Black Soil (Alluvial Soil)

Table No. 2.4. Extents of Soil Types in Niphad Tahsil

Sr. 

No. 
Soil Type  Depth in cm  

Area in 

Hectares  
Area in  Km 2 

Area in 

%  

1 Coarse Shallow Soil  7.5 -25  23110  231.1  21.8815  

2 
Medium Deep Black 

Soil  
25 -50  18875  188.75  17.8716  

3 Deep Black Soil  50 -100  46859  468.59  44.3681  

4 
Very Deep Black Soil 

(Alluvial Soil)  

100 to 

above  
16770  167.7  15.8785  

Total  105614 .46  1056.14  100.00  

S. D. Thakare, J. C. More 

93



Fertility (NPK) Status of the Soil:
Generally soil fertility refers to the nutrients present in the soil. In fact the plant requires 

number of raw materials for the usual growth and yield out of then Nitrogen, Phosphorous and 
Potassium are of much important and available quantities in soil usually determine its fertility. The 
following table shows the comparative fertility status of the Niphad Tahsil.

Table No. 2.5. The Comparative fertility status of the Niphad Tahsil

(Source: District Soil Survey and Soil Testing Department, 2006-2007)

Problem of Salinization in Niphad tahsil:
The saline soils are formed under the Godavari Left Bank Canal (GLBC), Godavari Right 

Bank Canal (GRBC), Nandur Mdhmeshwar Express Canal (NMEC), in the south eastern part of the 
study area. Over irrigation , percolation of canal water , over flow from well, the unclean outlets, salty 
water in wells, use of over dose of chemical fertilizers , frequency of perennial crops like sugarcane, 
poor drained, characteristics of soil, deep alluvium soil are responsible for the formation of saline soil. 
This situation is formed in the southern part of the study area. Salinization disturbs the soil structure. It 

SOIL TYPE MAP IN NIPHAD TAHSIL

Study Area

Reservoir

Godavari River

Kadava River

Coarse Shallow Soil

Medium Deep Black Soil

Deep Black Soil

Alluvial Soil

Legend

Sr. No.  Nutrient  Maharashtra (%)  Nashik (%)  Niphad (%)

1 Nitrogen (N)  1.40 1.47 1.58 

2 Phosphorous (P)  1.16 0.77 0.82 

3 Potassium (K)  2.66 2.57 2.85 

S. D. Thakare, J. C. More 

94



changes the physical as well as chemical properties of the soil in general and crop productivity in 
particular. 

The total geographical area of the tahsil is about 1056.14 Sq. Km. The agricultural land is 
79421.74 hectares and the irrigated land is 59698.86 hectares (75.16%) to total agricultural land. The 
irrigation facility is well developed in the study area. Irrigation facility is provided by river, dams, 
tanks, well, tube wells & canal in this region to agriculture area. Godavari River, Nandur 
Madhmeshwar Reservoir & Khadak Malegaon Project are main source of water.

The problem of soil salinization is becoming a major geo-environmental problem in the study 
area. The salt affected areas are mainly observed under the command area of GLBC, GRBC, NMEC 
and Godavari river bank. Because these areas have high sugarcane cultivation. The problem of this 
kind has become so severe due to the existence of canals and in addition to this irrigation of agricultural 
lands through lift irrigation. The soils in this area are deep and are very poorly drained, creating a 
problem of major concern today and reflected in the decrease of crop yield every season/ year.
Soil pH is an important indicator in summarizing a quality of soil. It is now being noticed that in the 
areas of over irrigation and the cultivable land a severely affected by excessive amount of salts. An 
attempt has been made in the present study to delineate the soils which are highly affected by excessive 
amount of salts in the soil. Determination of soil pH has been performed using for surface soils having 
depth up to 25cm and below 25cm. That soils showing pH above 8 are all spread uniformly throughout 
the village and are self-explanatory as far as the problem of salinization is concerned. 

The Command area of GLBC, GRBC, and NMEC it comprises severely affected following 
villages. These villages are namely Nandur Madhmeshwar, Khangaon Thadi, Sarole Thadi, Khedle 
Jhunge, Kolgaon, Devgaon, Brahmanwada, Karanji khurd, Tamaswadi, Tarukhedle. These villages 
are waterlogged area and slightly saline area. The affected area is continuously increasing in the 
region. The farmers are using excess salty water to farm from lifts and canal irrigation.
 In irrigated area, soil environment is highly deteriorated due to over-irrigation especially in southern 
part of the tahsil. Therefore in order to make initiative steps in development of salt affected area, 
following suggestions have been made. 

 
Suggestions:
1. For the protection of land in irrigated areas, the modern techniques should be used
    like drip, sprinkler irrigation etc. 
2. The Salinization can be controlled by minimizing the area under sugarcane.
3. Biofertilisers should be increased for the fertility of soils; farmers should use them
    for the crops, and reduce the use of chemical fertilizers.
4. Crop rotation
5. Open trenches with respect to slopes, draining salts.
6. To achieve the rural development, the farmers should have sustainable income and
    for this the planning of short, medium & long duration crop system is necessary.

4 Boels, D, et al, (1982): Soil Degradation: proceedings of the land use seminar on Soil
4 C. T. Pawar & A. A. Pujari (Vol. 22 No. 1 Jan.2000): Soil degradation in sugarcane farming- A 

micro level Analysis; Transactions Indian Institute of Geographers Mohammad Izhar Hassan 
& Indrajeet: Canal Irrigation & Land Degradation in Hariyana.

4 Jasbir Singh & S. S. Dhillon (1984): Agricultural Geography, TATA McGRAW Hill 
Publishing Company limited.

4 Mabeye Sylla (1994): A Soil salinity and acidity: spatial variability and effects on rice 

References:

S. D. Thakare, J. C. More 

95



production in West Africa's mangrove zone.
4 Mahmoud A. Abdelfattah, Shabbir A. Shahid, Yasser R. Othman (2009): Soil Salinity 

Mapping Model Developed Using RS and GIS – A Case Study from Abu Dhabi, United Arab 
Emirates. European Journal of Scientific Research, ISSN 1450-216X Vol.26 No.3 (2009), 
pp.342-351© EuroJournals Publishing, Inc. 2009

4 Mehmet Ali Çullu (2003): Estimation of the Effect of Soil Salinity on Crop Yield Using 
Remote Sensing and Geographic Information System. Turk J Agric For 27 (2003) 23-28 © 
TÜBTAK

4 P. J. Ramoliya, H. M. Patel, J. B. Joshi, A. N. Pandey (Journal Article-Feb-2006): Effect of 
salinization of Soil on Growth and Nutrient Accumulation Seedlings of Prosopis cineraria.

4 R. C. Sharma, G. P. Bhargava (1988): Landsat imagery for mapping saline soils and wet lands 
in north-west India. International Journal of Remote Sensing, Volume 9, Issue 1 January 1988 
, pages 39 – 44. 

4 S. Natrajan, K. Govindan, P. K. Kirshan & C. Kalaiselvi (1997): Remote for land degradation 
studies in lower Gundar Basin, Tamil Nadu. – Remote Sensing for Natural Resources.

4 V. V. Dhruva Narayana (2002): Soil and water conservation research in India, Directorate of 
information and publication of Agriculture, Indian council of Agriculture Research, krishi 
Ahusandhan Bhavan Pusa, New Delhi.

** Jyotiram C. More
     Research Guide, Head, 
     Department of Geography,
     Bharatiya Jain Sanghatana's Arts,
     Science & Commerce College,  
    Wagholi, Pune – 412207. 

* Sunil D. Thakare
   Research Student,
   Department of Geography,
   Shivaji University, Kolhapur.

S. D. Thakare, J. C. More 

96


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

