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16.7. Map Composition:  

Land irrigability map has been composed in GIS environment along with proper 

legend, scale bar, north arrow, source and base information. Each unit has been labeled with 

alpha numeric code to identify easily in the map. Land irrigability map prepared for Cluster-1 

is shown in the Figure-71 and for a grid is shown in the Figure-72. 

 
Figure-71: Land Irrigability Map of Cluster-1 
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Figure-72: Land Irrigability Map of a Grid 
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CHAPTER-17 

PREPARATION OF ACTION PLAN MAPS FOR LAND AND WATER RESOURCES 

DEVELOPMENT 

17.1. Introduction: 

Generation of action plan is very important for improving lands on scientific basis. 

Action plan for land and water resources development has been prepared based on soil 

properties including nutrient status, land use/land cover, land degradation status and 

physiography.  

17.2. Action Plan for Land Resources Development: 

Action plan for land resources development has been suggested by considering 

problems and potentials of soils, slope, existing land use, soil erosion, nutrient deficiencies, 

and soil acidity problems. The problems associated with the area include steep slopes, 

moderate to severe soil erosion due to heavy rains and slopy terrain, strong to very strong 

acidity problems due to heavy leaching of soils, deforestation, over glazing of lands, along 

slope cultivation of crops causing severe erosion, presence of underutilized scrub lands, 

fallow lands, etc. 

Paddy cultivation is mostly restricted to valleys with bunding. Overflow of these 

areas is a recurring problem in rainy season due to heavy rains. To control over flooding of 

these paddy areas diversion runoff channels have been suggested. 

The farmers are cultivating crops in gentle and moderate slopes by raising field beds 

along the slopes. This is causing severe soil erosion especially in the rainy season. To control 

this, contour bunding with diversion drains are suggested. Bench terracing is suggested 

especially in moderate slopes with deep soils.  

This cluster has large area under scrub lands in different physiographic conditions and 

slopes. The scrub land areas with nearly level to gently sloping areas have been 

recommended for cultivation of crops by clearing the bushes and making field 

bunding/contour bunding. In moderate slopes with scrub lands bench terracing is suggested, 
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wherever the soils are deep and cultivation of annual crops/horticulture is suggested. In steep 

slopes with scrub forest, half-moon terracing with horti-silvi pasture is recommended. 

In gently sloping fallow lands, strengthening of field bunds and cultivation of crops is 

suggested. In moderate slopes with fallow lands bench terracing and cultivation of crops is 

recommended, wherever the soils are deep.  

In steeply sloping open forest areas staggered trenching and gap afforestation is 

recommended, where as in lower slopes gap afforestation is recommended in the open forest 

areas.  

Acidity is one of the serious problems in the area. The soil acidity ranges from 

moderately acidic to very strongly acidic, and nutrient availability to many crops is a 

problem in such acidic conditions. Therefore, the pH of the soil has to be increased at least 

up to 6.4. The lime requirement to bring the soils to that pH level has been estimated. The 

lime requirement is found to be varying based on the pH of the soil. 

The action plans have been suggested individually or in combination of soil and water 

conservation measures, lime requirement and application of deficient nutrients. 

Recommendation for nutrient applications is not given for the forest areas.  

Legend for Action Plan for Land Resources Development has been prepared with 

different colours and labeled with numeric number for each action plan suggested 

individually or in combination to identify each unit easily, as given in the Table-25.  

Table-25 
Legend for Action Plan for Land Resources Development  
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During the study, it has been observed that, N, P and K are deficient. So, application 

of N, P & K is suggested in 41.4%, 17.5% and 19.4% areas, respectively. Micro nutrients are 

also deficient. So, application of Zinc (Zn), Molybdenum (Mo), Sulphur (S) and Boron (B) 

are suggested in 25.7%, 22.2%, 19.4% and 14.5% areas, respectively. Application of lime is 

suggested in 51.4% area. Application of 6.7 tonnes of lime is suggested in 14.5% area, 

application of 10.7 tonnes of lime is suggested in 12.8% area and application of 5.2 tonnes of 

lime is suggested in 10.0% area. Staggered trenches are suggested in 36.5% area and 

strengthening of existing field bunds is suggested in 19.7% area. Protection and monitoring 

of forest is suggested in 22.8% area and gap afforestation is suggested in 16.9% area. 
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Development of horti-silvi-pastoral system is suggested in 20.0% area. Vegetable cultivation 

after paddy is suggested in 11.8% area. The details of action plan suggested are given in the 

Table-26. 

Table-26: Details of Action Plan Suggested  

Sl. 
No. Action Plan Suggested 

Area 
(in Ha.) 

Percentage to 
Cluster-1 Area 

1 Bench Terracing 360.86 1.4 

2 Construction of run-off disposal channel 1,711.29 6.8 

3 Contour Bunding 309.51 1.2 

4 Staggered Trenching 9,204.34 36.5 

5 Strengthening of existing field bunds 4,976.90 19.7 

6 Gap Afforestation 4,258.58 16.9 

7 Gap Plantation 211.00 0.8 

8 Afforestation with pine trees 775.72 3.1 

9 Protection and monitoring of forest 5,748.72 22.8 

10 
Converting to agriculture land by clearing 
bushes 251.33 1.0 

11 Converting to agriculture land by field bunding 322.89 1.3 

12 Converting to agriculture land by leveling 169.90 0.7 

13 Cultivation of crops 1,947.12 7.7 

14 Cultivation of horticulture plants 66.53 0.3 

15 Cultivation of vegetable/root crops 7.68 0.0 

16 Vegetable cultivation after paddy 2,987.98 11.8 

17 Development of horti-silvi-pastoral system 5,040.41 20.0 

18 Application of N 10,428.30 41.4 

19  Application of P 4,418.03 17.5 

20 Application of K 4,893.93 19.4 

21 Application of B 3,652.09 14.5 

22 Application of Cu 1,151.84 4.6 

23 Application of Mn 1,549.85 6.1 
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Sl. 
No. Action Plan Suggested 

Area 
(in Ha.) 

Percentage to 
Cluster-1 Area 

24 Application of Mo 5,590.55 22.2 

25 Application of Fe 568.82 2.3 

26 Application of S 4,897.91 19.4 

27 Application of Zn 6,490.76 25.7 

28 Application of 5.2 tonnes of lime 2,517.51 10.0 

29 Application of 5.7 tonnes of lime 20.97 0.1 

30 Application of 6.2 tonnes of lime 41.20 0.2 

31 Application of 6.7 tonnes of lime 3,656.21 14.5 

32 Application of 7.2 tonnes of lime 440.30 1.7 

33 Application of 7.7 tonnes of lime 16.02 0.1 

34 Application of 8.2 tonnes of lime 102.18 0.4 

35 Application of 8.7 tonnes of lime 1,367.83 5.4 

36 Application of 9.2 tonnes of lime 0.65 0.0 

37 Application of 9.7 tonnes of lime 52.84 0.2 

38 Application of 10.2 tonnes of lime 1,535.72 6.1 

39 Application of 10.7 tonnes of lime 3,219.91 12.8 

17.3. Action Plan for Water Resources Develpment: 

In order to improve the water resources, obstructing the run-off and sufficient 

recharge is essential. In case the natural recharge is not sufficient, it has to be met through 

artificial recharge. Many times the sites for the constructing reservoirs and recharge 

structures are selected based on administrative grounds. As a result, proper recharge does not 

take place leading to waste of money. So, generation of action plan is very important for 

improving water resources on scientific basis.  

The action plans for water resource development will help in soil and water 

conservation with reducing of runoff and erosion. They will also help in controlling floods 

and improvement of waste lands. 
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The action plan for development of water resources have been suggested by 

considering physiography, slope of the land, soil erosion, surface runoff, internal drainage, 

current land use etc. obtained from the thematic maps prepared.  

Senior Scientists of RSI visited the field to study the area for action plan generation. 

In the field, they observed some water harvesting structures and the same are shown in the 

Figure-73.  

   
Figure-73: Field Photographs of Water Harvesting Structures  

Later on RSI scientists met Shri E.M. Laloo, DSWCO, Soil and Water Conservation, 

West Jaintia Hills, Jowai and their 

subordinates and discussed about the 

soil and water conservation measures 

followed in West Jaintia Hills District. 

 
 

 
 
 

Construction of water harvesting structures like check dams, nallah bunds and 

percolation tanks with diversion canals, have been suggested for water resources 

development. Check dams have to be constructed on the lower order streams with gentle 

Figure-74: Discussions with 
Shri E.M. Laloo, DSWCO,     

Soil and Water Conservation, 
West Jaintia Hills, Jowai 
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slopes, where as percolation tanks have to be constructed on the lower order streams in plains 

and valleys having sufficient weathered zone / loose material.  

Action plan map has been prepared with locations of the suggested water harvesting 

structures across the streams and watershed boundaries. Action plan map for water resources 

development along with legend is shown in the Figure-75. 

 
Figure-75: Action Plan Map for Water Resources Development  

17.4. Action Plan Map for Land and Water Resources Develpment: 

Action plan map for land and water resources development was generated by 

combination of action plans for land resources development and action plans for water 

resources development. It has been composed in GIS environment along with proper legend, 

scale bar, north arrow, source and base information. Each unit has been labeled with numeric 

number to identify easily in the map. Action plan map for land and water resources 

development prepared for a grid is shown in the Figure-76 and for Cluster-1 is shown in the 

Figure-77. 



Technical Report on Integrated Mission for Creation of Scientific and Comprehensive Soil & Land Resources  
Information System for Effective Implementation of Comprehensive Agriculture Management Program (CAMP) – 

Cluster-1, Thadlaskein Block, West Jaintia Hills District 
 

 
REMOTE SENSING INSTRUMENTS
HYDERABAD, INDIA.
REMOTE SENSING INSTRUMENTS
HYDERABAD, INDIA.                                                                                          110 

 
Figure-76: Action Plan Map for Water and Land Resources Development of a Grid 
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Figure-77: Action Plan Map for Water and Land Resources Development of Cluster-1 
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CHAPTER-18 

PREPARATION OF CROP SUITABILTY MAP 

18.1. Introduction:  

Land suitability for the crops is the ability of a land to tolerate the production of crops 

in a sustainable manner. It is an assessment of soils and associated climatic conditions for 

their suitability for major crops in this cluster. The analysis allows identifying the main 

limiting factors of a particular crop production and enables decision makers to develop a crop 

management system for increasing the land productivity. Analysis of land for its suitability 

for different crops is a prerequisite to achieve optimum utilization of available land resource 

for agricultural production in a sustainable manner. The aim of this approach is to provide 

more flexible and superior mechanism to the decision makers for selecting the suitable crop. 

This research work provides information at local level which could be utilized by farmers for 

selecting the proper cropping pattern to overcome the major pedological constraints. 

18.2. Methodology:  

The land suitability classification has been carried using the guidelines of FAO 

(1976) and Sys et.al (1993). The methodology involves mapping of soils at 1:10000 scale. By 

considering climatic conditions, physical, chemical and inherent fertility of soils and other 

parameters like soil reaction, threshold values of each soil, site and climatic parameters have 

been fixed for grouping into different crop suitability classes.  

18.3. Crop Suitability Classification:  

The crop suitability has been categorized into five suitability classes, namely Highly 

Suitable (S1), Moderately Suitable (S2), Marginally Suitable (S3), Currently Not Suitable 

(N1) and Permanently Not Suitable (N2). The details of the same are given below. 

 Highly Suitable (S1): Lands having no significant limitations or only have minor 

limitations to sustain a given land utilization type without significant reduction in 

productivity or benefits and will not require major inputs above acceptable level. 
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 Moderately Suitable (S2): Lands having limitations which in aggregate are 

moderately severe to sustain a given land utilization type; the limitations will 

reduce productivity or benefits and increase required inputs to the extent that the 

overall advantage to be gained from the use, although still attractive, will not be 

as appreciable compared to that expected from Class S1 land. 

 Marginally Suitable (S3): Lands having limitations which in aggregate are 

severe to sustain a given land utilization type and so will reduce productivity or 

benefits, or increase required inputs, that any expenditure will only be marginally 

justified. 

 Currently Not Suitable (N1): The land is not suitable at present, due to some 

problems, which can be addressed latter. 

 Permanently Not Suitable (N2): The land is permanently not suitable as the 

range of inputs required is unjustifiable. 

18.4. Land Suitability Assessment for Crops:  

The analysis of soil and site conditions along with the climatic conditions helps in 

identifying most suitable crops for given land. Similarly the study also helps in identifying 

alternate cropping suitable for particular piece of land. The suitability criteria for each 

crop/plantation have been adopted from a standard reference. By considering climatic 

conditions, physical, chemical and inherent fertility of soils and other parameters like soil 

reaction, threshold values of each soil, site and climatic parameters has been fixed for 

grouping into different crop suitability classes. By comparison of the soil and land 

parameters, associated climatic conditions with the adaphic requirements of different crops, 

the suitability rating has been assigned for different crops. The details of the parameters 

considered for the suitability analysis are given below.  

 Climatic Parameters: average rainfall and average temperature of growing 

period for crops selected for analysis. 

 Physical Conditions of the Soil: Soil Texture, Water availability, 

Gravel/Stonines, Availability of foot-hold for (Surface and subsoil) root 
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development, Soil Depth, Availability of foot-hold for plant growth, Calcium 

Carbonate, Nutrient availability, Gypsum, Source of nutrient Sulphur. 

 Soil Fertility (f) (Not readily correctable): Organic matter, Cation Exchange 

Capacity (CEC), Base Saturation, Nutrient availability. 

 Soil Reaction: Soil acidity, alkalinity etc. 

18.5. Field Study for Crops:  

Senior Scientists of RSI visited the field to study the crops grown in Cluster-1. In the 

field, they observed that paddy is mostly cultivated in valleys. In addition to it, paddy is also 

observed under Terrace cultivation. Maize, Tomato, Ginger, Turmeric, Vegetables are grown 

on raised beds in the uplands from gentle to moderate slopes. Oranges are also observed in 

this area. The crops observed in the field are shown in the Figure-78 and Figure-79. Ginger 

and Turmeric are popular crops in this area. 

  

   
Figure-78: Field Photographs of Crops Observed 

Paddy Paddy 

Paddy (Terrace Cultivation) 
Ginger 
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Figure-79: Field Photographs of Crops Observed 

Later on RSI scientists met Shri Womklet Marbaniang, DAO, Mrs. Bialty Merry 

Majaw, DHO, West Jaintia Hills, Jowai and their subordinates and discussed about the 

agricultural and horticultural practices being adopted in this area. 

   
 

Maize Orange 

Turmeric Tomato 

Figure-81: Discussions with 
Shri Womklet Marbaniang, 

DAO, West Jaintia Hills, Jowai 
 

Figure-80: D Discussions with 
Mrs. Bialty Merry Majaw, 

DHO, West Jaintia Hills, Jowai 
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18.6. Crops Selected for Suitability Analysis:  

The crop suitability has been prepared for Rainfed Bunded Rice, Maize, Tomato, 

Turmeric, Ginger, Sweet Potato, Banana, Cabbage, Citrus, Soybean and Beans which are 

mainly cultivated in this area.  

18.7. Crop Suitability Analysis:  

The crop suitability analysis has been made for each soil unit for the selected crops. 

From the analysis, it has been observed that, only Soybean and Beans are highly suitable in 

3.1% area. Rainfed Bunded Rice is moderately suitable in 25.9% area, Sweet Potato is 

moderately suitable in 15.3% area and Ginger is moderately suitable in 10.1% area. The 

details of the crop suitability analysis are given in the Table-27.  

Table-27: Details of Crop Suitability 

Sl. 
No. Crop 

Highly 
Suitable (S1) 

Moderately 
Suitable (S2) 

Marginally 
Suitable (S3) 

Currently Not 
Suitable (N1) 

Permanently 
Not Suitable 

(N2) 
Area 

(in Ha.) 
%  

Area 
(in Ha.) 

%  
Area 

(in Ha.) 
%  

Area 
(in Ha.) 

%  
Area 

(in Ha.) 
%  

1 
Rainfed 
Bunded 
Rice 

- - 6,524.3 25.9 13,732.1 54.5 1,906.3 7.6 1,616.7 6.4 

2 Maize - - 1,148.2 4.6 4,507.5 17.9 17,758.3 70.4 365.5 1.4 

3 Tomato - - 1,254.7 5.0 6,558.3 26.0 14,678.9 58.2 1,287.5 5.1 

4 Turmeric - - 2,168.9 8.6 8,425.9 33.4 4,588.3 18.2 8,596.4 34.1 

5 Ginger - - 2,548.1 10.1 9,056.9 35.9 - - 12,174.5 48.3 

6 Sweet 
Potato - - 3,848.0 15.3 13,602.1 53.9 5,998.3 23.8 331.1 1.3 

7 Banana - - 2,041.3 8.1 15,380.8 61.0 5,998.3 23.8 359.1 1.4 

8 Cabbage - - 608.4 2.4 749.5 3.0 18,037.5 71.5 4,384.0 17.4 

9 Citrus - - 836.8 3.3 8,025.8 31.8 4,759.5 18.9 10,157.3 40.3 

10 Soybean 772.4 3.1 552.7 2.2 5,986.0 23.7 - - 16,468.4 65.3 

11 Beans 772.4 3.1 552.7 2.2 6,042.4 24.0 16,411.9 65.1 - - 
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18.8. Legend:  

Legend for crop suitability map has been prepared with different colours and labeled 

with numeric number for each unit to identify easily in the map as given in the Table-28. The 

crop suitability classes for the selected 11 crops have been mentioned in the legend, for each 

unit.  

Table-28: Legend of Crop Suitability Map Generated 
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18.9. Map Composition:  

Crop suitability map has been composed in GIS environment along with proper 

legend, scale bar, north arrow, source and base information. Each unit has been labeled with 

numeric number to identify easily in the map. Crop suitability map prepared for Cluster-1 is 

shown in the Figure-82 and for a grid is shown in the Figure-83. 

 
Figure-82: Crop Suitability Map of Cluster-1 
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Figure-83: Crop Suitability Map of a Grid 
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CHAPTER-19 

DEVELOPMENT OF SOIL AND LAND RESOURCES INFORMATION SYSTEM 

19.1. Introduction:  

Web based user friendly Soil and Land Resources Information System has been 

developed for usage of the data prepared in this study. This web based application supports - 

management, processing, analysis, modeling of soil and land resources data generated in the 

study. Using this application farmer/user can obtain a report on soil and land status of his 

land with reference to the grid information available in their soil health cards using available 

Map tool.  

The main role of this system is to migrate soil and land resources data generated to 

geospatial platform and to generate, manage user friendly reports and data visualizations. 

19.2. Development and Installation:  

Soil and Land Resources Information System has been developed by using the 

technologies of PHP, GeoServer, Ajax, Open layers, PostGIS. All basic maps function such 

as zoom-in, zoom-out, pan, legend, co-ordinates tool etc. has been combined with the Shape 

file data so that number of layers on map is managed efficiently. 

 
Figure-84: System Architecture Overview 



Technical Report on Integrated Mission for Creation of Scientific and Comprehensive Soil & Land Resources  
Information System for Effective Implementation of Comprehensive Agriculture Management Program (CAMP) – 

Cluster-1, Thadlaskein Block, West Jaintia Hills District 
 

 
REMOTE SENSING INSTRUMENTS
HYDERABAD, INDIA.
REMOTE SENSING INSTRUMENTS
HYDERABAD, INDIA.                                                                                          122 

PHP: PHP (Hypertext Preprocessor) is a powerful server-side scripting language for web 

programming to create customizable web applications. This language provides cross-

platform usability, easy and fast development advantage. It is a very stable and Open Source 

tool with large support community. It can interact with many different database languages 

including MySQL, Postgres and PostGIS.  

GeoServer: GeoServer is an OGC(Open Geospatial Consortium) compliant standard 

comprises standards for delivering maps and spatial data online (WMS, WFS, WCS, WPS, 

KML), styling of spatial data (SLD) and sharing of metadata catalogues (CSW) etc. It is a 

web based API that can be easily embedded into the application and customization can be 

accomplished. Complex features that contain properties that can contain further nested 

properties to arbitrary depth can be easily handled. Complex features can be used to represent 

information not as an XML view of a single table, but as a collection of related objects of 

different types. Visualization of properties and features can be globally handled either using 

Java Script or XML configurations. 

Ajax: AJAX (Asynchronous JavaScript and XML) the basic idea is for dynamic web 

Portlet/content/page/Map URL rendering with loading the complete page. Whole process is 

asynchronously processed in the background, while renewing only the part of the page that 

needs updating. 

OpenLayers: OpenLayers used is suited for putting a dynamic map in any web page. It can 

display map tiles, vector data and markers loaded from any source. It is completely free, 

Open Source and JavaScript compliant framework best suited for handling map objects and 

Url’s. 

PostGIS: It is a spatial extension of PostgreSQL, an object relational database management 

system aptly suited for building GIS based web applications.  

19.3. Application:  

Layer Selection from Landing Page: User can select any of the layer information that 

needs to be viewed from landing page as shown in the Figure-85. 
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Figure-85: Soil and Land Resources Information System 

Selection Criteria: As this is a customized application, user is driven by selection of options 

through drop-down menus map will be displayed as shown in the Figure-86.  

 
Figure-86: Selection Criteria 

Step-by-step procedure is detailed below. 

 Drop-down list for Select District shows District names. 
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 Select West Jaintia Hills District 

 Drop-down list for Select Block shows Block names. 

 Select Thadlaskein Block.  

 Drop-down list for Select Grid shows Grid numbers. 

 Select desired Grid number as in soil health card.  

 Map canvas displays respective Grid Map as shown in the Figure-87. 

Report Generation: Once the user is zoomed into a particular Grid, user can click directly 

on the selected grid on the map. Then soil report button will be appeared. Here on clicking 

Soil Report button a report will be generated with soil and land resources information 

pertaining to the respective grid number as shown in the Figure-87. In case the respective 

grid number comprises of more than three types of soils, first three major types (sorted in 

descending area order) are depicted in a tabular form as well as a map form as shown in the 

Figure-87. The layout thus generated can be “Printed” on connected printer or can be saved 

as a file which can be printed later.  

 

\ Figure-87: Report on Soil and Land Resources Information 
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CHAPTER-20 

FINDINGS OF THE STUDY 

Theme wise findings of the study are as given below. 

20.1. Land Use Land Cover: 

As this area is made of hills and less population density, it has been found that 

moderately dense to dense forest is covering 23% of the area. Both open forest and scrub 

forest are covering 30% of the area with 15% each. Cultivated land is covering is 18% of the 

area including paddy cultivation and cultivation of other crops. Fallow land is covering 8% 

and grazing land is covering 14%of the area. Built-up land is covering 4% of the area. 

20.2. Slope: 

As this area is made of hilly terrain, slopes of this area has been found mostly 

moderately sloping (10-15% slope) or more (>15% slope).  Moderately sloping ground of 

10-15% slope is covering 1/3 (i.e., 33%) of the area. Slopes of >15% (moderately steeply to 

very steeply sloping) is covering 30% of the area.  Slopes of < 3% (level to nearly level and 

very gently sloping) is covering 22% of the area.  Gently sloping area (3-5% slope) is 

covering 7% area and gently to moderately sloping area (5-10% slope) is covering 8% area 

20.3. Hydro-geomorphology: 

This area is mainly covered by highly/moderately/less dissected upper plateau with 

valley fills, valleys and piedmont slopes. It has been found that highly dissected upper 

plateau is covering 32% of the area and it is having nil to poor ground water prospects, 

moderately dissected upper plateau is covering 16% of the area and it is having poor to 

moderate ground water prospects and less dissected upper plateau is covering 24% of the 

area and it is having moderate ground water prospects. Valley fill is covering 15% of the area 

and it is having good and very good ground water prospects. Valleys are covering 5% of the 

area and it is having moderate to good ground water prospects. Piedmont slope is also 

covering 5% of the area and it is having good ground water prospects. 
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20.4. Soils: 

Soils of this area are found that they are moderately acidic to strongly and very 

strongly acidic and pH is less than 6 with a minimum value of 3.6. These soils have high 

organic matter content especially in the surface horizon. Exchangeable bases and base 

saturation are low as the soils are acidic and CEC is moderate. Nitrogen is deficient in 65.4% 

of surface samples collected, whereas phosphorus is deficient in 56% samples and potassium 

in 44.9% samples. Among micro-nutrients, zinc is deficient in 59.6% samples and 

molybdenum in 51.1% samples. Iron is sufficient in 98.9% of surface samples collected, 

whereas copper is sufficient in 96.8% samples, manganese in 91.5% samples, boron in 85.1% 

samples and sulphur in 81.7% samples. 

20.5. Land Degradation: 

Water erosion and soil acidity (acidification) are the major land degradation problems 

found in this cluster. In case of intensity of water erosion, 39.8% of the area is affected by 

moderate erosion and 40.5% area is affected by nil to slight erosion. In case of intensity of 

acidification, 35.1% of the area is moderately acidic, 20.2% of the area is strongly acidic and 

17.5% of the area is very strongly acidic. In combination of water erosion and acidification, 

13.2% of the area is very strongly acidic with moderate water erosion and 11.2% of the area 

is moderately acidic with moderate water erosion. 

20.6. Land Capability: 

Erosion, soil and excess water limitations have been found under class-2/class–3/ 

class–4/class–6 in this cluster. Class-II land is covering only 0.14% of the area, where the 

land is suitable for agriculture with moderate limitations. Class-III land is covering 39% of 

the area, where soils are having moderate to severe limitations that restrict choice of plants or 

that require special conservation practices or both. Class-IV land is covering nearly 10% of 

the area, where soils are having severe limitations that restrict choice of plants or require very 

careful management practices for production on these soils. Class-VI land is covering nearly 

45.9% of the area, where soils are having severe limitations and not suitable for cultivation. 

In total, 75.8% of the area is having erosion and soil limitations.  
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20.7. Land Irrigability: 

Topography, soil and drainage limitations have been found under class-2/class–3/ 

class–4/class–6 in this cluster. Class-3 land is covering 22.8% of the area, where land has 

moderate limitations for sustained use under irrigation. Class-4 land is covering 18.9% of the 

area, where land is marginal for sustained use under irrigation because of severe limitations. 

Class-6 land is covering 53.3% of the area, where land is not suitable for sustained use under 

irrigation. Land covering under class-2 is negligible. Topography limitations are found in 

41.6% area, both topography and soil limitations are found in 40.8% area and drainage 

limitations are found in 12.4% area. 

20.8. Crop Suitability: 

Crop suitability has been analyzed for prominent crops grown in the area namely, 

rainfed bunded rice, maize, tomato, turmeric, ginger, sweet potato, banana, cabbage, citrus, 

soybean and beans. Each crop has been classified into highly/moderately/marginally suitable 

or currently/permanently not suitable for all the 91 soil mapping units delineated. From the 

analysis it has been observed that 

Soybean and Beans are highly suitable in 3.1% area and moderately suitable in 2.2% 

area. Rainfed bunded rice is moderately suitable in 25.9% area, sweet potato is moderately 

suitable in 15.3% area, ginger is moderately suitable in 10.1% area, turmeric is moderately 

suitable in 8.6% area, banana is moderately suitable in 8.1% area and tomato is moderately 

suitable in 5% area. 



Technical Report on Integrated Mission for Creation of Scientific and Comprehensive Soil & Land Resources  
Information System for Effective Implementation of Comprehensive Agriculture Management Program (CAMP) – 

Cluster-1, Thadlaskein Block, West Jaintia Hills District 
 

 
REMOTE SENSING INSTRUMENTS
HYDERABAD, INDIA.
REMOTE SENSING INSTRUMENTS
HYDERABAD, INDIA.                                                                                          128 

 
CHAPTER-21 

ACID SOILS AND THEIR RECLAMATION 

Origin and Classification: 

In the regions of high rainfall, soils are acidic in their reaction because of the facts 

that soluble basic salts such as those of Ca, Mg, K, Na, are leached away by drainage water 

and insoluble acidic residues composed chiefly of oxides and silicates of iron, silicon, 

aluminum are left which accumulate in pretty high amount. These salts are acidic in 

reaction, hence the soils are acidic. Besides that reason, there may be other causes also which 

produce acidity in the soil. 

Important factors which produce acidity in soil are as follows: 

 Continuous removal of lime and other base elements by crops and accumulation 

of acids contained in the manures. 

 Application of acid forming fertilizers in the soil. 

 Microbial action. 

 Formation of soil on the acidic rocks. 

Classification of Acid Soils:  According to the intensity of acidity, the acid soils are 

classified into the following categories in the study areas. 

 Normal (pH 6.5-7.5) 

 Slightly acidic (pH 5.5-6.5) 

 Moderately acidic (pH 5-5.5) 

 Strongly acidic (pH 4.5-5) 

 Very strongly acidic (pH below 4.5) 

Acid soils occurring in temperate climate are categorized as podzol, brown podzol, 

grey brown podzol, brown forest soils, and grey forest soils based on their variations in their 

soil conditions. 

 



Technical Report on Integrated Mission for Creation of Scientific and Comprehensive Soil & Land Resources  
Information System for Effective Implementation of Comprehensive Agriculture Management Program (CAMP) – 

Cluster-1, Thadlaskein Block, West Jaintia Hills District 
 

 
REMOTE SENSING INSTRUMENTS
HYDERABAD, INDIA.
REMOTE SENSING INSTRUMENTS
HYDERABAD, INDIA.                                                                                          129 

Effects of Soil Acidity on Plants: 

Soil acidity affects the plants both directly and indirectly. These effects are briefly 

mentioned below: 

Direct Effects: Direct effects are as follows: 

 Toxic effects of low H+ ion concentrations on root tissues. 

 Influence of soil acidity on the permeability of the plasma membrane for cations. 

 Disturbance in the balance between basic and acid constituents through roots. 

 Affects enzymatic processes since enzymes are particularly sensitive to pH 

changes different crop plants have their specific optimum pH requirement. Rice, 

oat and linseed can endure a fairly acidic reaction (pH = 5.0) while barley, sugar-

beet, lucerne etc. can tolerate a fairly alkaline reaction (pH = 8.0) 

Indirect Effects: Indirect Effects are as follows: 

 Availability of various nutrients, e.g., phosphorous, copper, and zinc. 

 High solubility and availability of elements like aluminium, manganese and iron 

in toxic amount due to high acidity in the soil. 

 Deficiency of some nutrients such as calcium and potassium due to soil acidity. 

 Prevalence of plant diseases. 

 Beneficial activities of soil microbes are adversely affected. 

Reclamation of Acid Soils or Correction of Soil Acidity: 

Acidity of soil is due to predominance of H+ ions over OH– ions, the bulk of H+ ions 

being held in close association with clay-organic colloid complex. Strong acid soils are not 

much productive. The soils which are less productive owing to high degree of acidity can be 

made mo 

When lime is added to moist soil, the soil solution becomes charged with cations and 

the exchangeable hydrogen and aluminum ions on clay-organic colloid complex as well as 

the H+ ionsm soil solution are displaced by calcium ions. Hydrogen combines with OH– to 
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form neutral water or with CO3 or HCO3– to form unstable H2CO3, which readily 

dissociates to form CO2 and water. 

Acidity of soil can also be corrected by adding exchangeable Mg++ to exchange 

complex. But addition of or Mg++ or both to the soil will not necessarily solve the problem 

of soil acidity. 

The important points to be considered in liming are: 

 The salts of these elements which are going to supply these ions (Ca++ or 

Mg++) and the overall reactions of salts in the soils. 

 Salts of strong acids as gypsum (CaSO4) or calcium chloride (CaCl2) can be 

applied to supply calcium ions to the soils but it is worth considering what 

will be the effects of these salts on soil acidity. The application of these salts 

will indeed increase the acidity in the soil, instead of decreasing it. Therefore, 

it is suggested that calcium salts of strong acids must not be applied for 

correcting the acidity of soils. 

Liming Materials: 

More than 90 per cent of the lime used in agriculture for reclamation of acid soils is 

generally in the form of calcium carbonate, some in calcium and magnesium carbonates, and 

much smaller quantity in the form of calcium oxide or calcium hydroxide. To a chemist lime 

is calcium oxide but to a farmer, agronomist or soil scientist lime usually means calcium 

carbonate or calcium carbonate equivalents. 

The common liming materials used for reclamation of acid soils are as follows: 

 Calcic limestone (CaCO3) which is ground limestone. 

 Dolomite (CaCO3, MgCO3). 

 Quick lime (CaO) which is burnt limestone. 

 Hydrated (slaked) lime [Ca (OH) 2]. 

 Coral shell lime. 
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 Marl or chalk (CaCO3). 

 Slags obtained as by-products from iron and steel plants, slags are used in 

agriculture for reclaiming acid soils. The slags are of three types: 

o Blast furnace slags, 

o Basic slag and 

o Electric furnace slag. 

These slags are rich in phosphorus and mixture of CaO and CaCOH)2. 

Besides, Ca, Mg, Al, silicates are also present in them. 

 Press-mud. It is obtained from carbonation plants of sugar mills. Press mud and 

some other matters containing calcium are used to decrease acidity in the soils. 

 Miscellaneous sources of lime, such as, wood ash, ground oyster shells, by-

product lime resulting from paper mills, tanneries, water softening plants, and by 

product CaCO3 form fertilizer factories using gypsum process (such as Sindri 

Fertilizer Factory, Bihar, India). 

The rate of lime application should always be determined after soil testing. The lime 

requirement has been calculated based on soil pH and buffering capacity of soils. Soil acidity 

changes from slight to very strong in the study areas. The lime requirement has been 

calculated to bring the pH to a level of 6.4. The lime requirement was found to vary from 5.2 

tonnes for hectare to 10.7 tonnes for hectare in this cluster.  
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CHAPTER-22 

NUTRIENT/FERTILISER APPLICATIONS 

22.1.  Supplementing Deficient Nutrients with Organic Manures in Place of Inorganic 

Fertilizers: 

The use of chemical fertilizer is increasing day-by day for the sake of increasing 

production. By excess use of it, the fertility of soil and health also deteriorate. Therefore, the 

use of organic manure is one of the alternative ways for enhancing production and improves 

the soil health. It is not only cheaper; easily available and ensures sustainable agriculture too.  

Organic Mnnures: Organic manures are natural products used by farmers to enhanced 

sustainable crop production. There are a number of organic manures like farm yard manure, 

green manures, compost prepared from crop residues and other farm wastes, vermi compost, 

oil cakes, and biological wastes-animal bones, slaughter house refuse.  

Organic manures comprise a variety of plant-derived materials that range from fresh 

or dried plant material to animal manures and litters to agricultural by-products. The nutrient 

content of organic manures varies greatly among source materials, and readily biodegradable 

materials make better nutrient sources. Nitrogen and phosphorus content is lower, often 

substantially lower, in organic fertilizers compared to chemical fertilizers. However, use of 

locally available sources is perfectly reasonable if its use is consistent with the production 

strategy. 

Nutrient value of animal manures is more variable than that of agricultural by-

products. However, it always is advisable to analytically determine the nutrient content of the 

organic fertilizer. The organic carbon content of organic fertilizer can be of equal or greater 

importance than its nitrogen and phosphorus contents.  

Advantages of Organic Manures: 

 Organic manure provides all the nutrients that are required by plants but in limited 

quantities. 
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 It helps in maintaining C:N ratio in the soil and also increases the fertility and 

productivity of the soil. 

 It improves the physical, chemical and biological properties of the soil. 

 It improves both the structure and texture and water holding capacity of the soils. 

 Due to increase in the biological activity, the nutrients that are in the lower depths 

are made available to the plants. 

 It acts as mulch, thereby minimizing the evaporation losses of moisture from the 

soil. 

 It reduces the cost of agricultural production and also improves the soil health.  

 It has been noticed plant products and animal products (milk, meat etc.) produced 

from organic farming are substantially better in quality. 

 The underground water of such farming system are found to be free from toxic 

elements. 

Disadvantage of Organic Manures: 

 The continuous use of organic manures alone might result in asynchronicity between 

N supply and demand by crops, which may lead to a greater potential of nitrate 

leaching, especially under wet/humid conditions as in this cluster. 

 Repeated excessive applications of animal manures were observed to adversely affect 

soil quality and crop yield (Chang et al., 1990), increase accumulation of P in soil 

(Zhang et al., 2004) and nitrate leaching (Yuan et al., 2000), and lead to high gaseous 

N losses and ammonia volatilization (Beauchamp et al., 1982). 

 Nutrients are so low that a huge quantity of manure has to be added for the desired 

dose of nutrients. 

 Transport of a huge quantity of manure to the site of application is difficult especially 

in hilly areas as this cluster. It increases the cost also. 

 The rate of mineralization and the rate of release of nutrients, particularly of the 

nitrogen, are slow. 
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Inorganic Fertilizers: Inorganic fertilizer, also referred to as synthetic fertilizer, is 

manufactured artificially and contains minerals or synthetic chemicals. For example, 

synthetic nitrogen fertilizers are typically made from petroleum or natural gas. Phosphorus, 

potassium and other trace elements in inorganic fertilizers are often mined from the earth.  

Balanced inorganic fertilizers, high in all three macronutrients, commonly include 

products like ammonium nitrate, ammonium sulfate, potassium chloride (potash), triple 

superphosphate, and magnesium sulfate (Epsom salts). Inorganic fertilizers provide this 

nutrition in plant-ready form immediately. The concentration of nutrients increases the risk 

of burning the plant, and the rapid release of nutrients may leach them deeply into the soil 

and water table where plants can't access them.  

Advantages of Inorganic Fertilizers: 

 You can use inorganic fertilizer to rescue dying plants immediately, because of it 

releases nutrients easily into the soil and absorbed by the plants. 

 It is easily available in almost all agro-input outlets. This makes it very 

convenient. 

Disadvantages of Inorganic Fertilizers: 

 The cost is relatively much higher than organic fertilizers. 

 Besides the essential nutrients available for plants’ use in inorganic fertilizers, they 

also contain other compounds and salts. Plants are unable to absorb these compounds 

and salts, and so are left in the soil. Over time, these compounds build up in the soil 

and change the soil chemistry. This creates soil problems, making it less ideal to work 

with. 

 Applying too much, at an instance, tends to burn the plant and can even destroy it. 

You need to strictly follow the recommended rates. 

 Moreover, leaching occurs easily when you over water or when there is too much 

rainfall as in this cluster. 
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 In cases of heavy rains or overwatering, the nutrients and other compounds wash into 

nearby water bodies. They pollute and render them unhealthy for consumption by 

human or livestock. 

 Continual application of the fertilizer disturbs the natural biotic environment and 

affects the soil structure. Most soil organisms do not survive in areas of consistent 

application of inorganic fertilizers. 

Conclusions on usage of Organic Manures in place of Inorganic Fertilizers: 

 Organic manure provides all the nutrients that are required by plants but in limited 

quantities. 

 Usage of organic manure reduces the cost of agricultural production and also 

improves the soil health.  

 Plant products and animal products (milk, meat etc.) produced from organic farming 

are substantially better in quality. 

 The continuous use of organic manures alone might result in asynchronicity between 

N supply and demand by crops, which may lead to a greater potential of nitrate 

leaching, especially under wet/humid conditions as in this cluster. 

 Repeated excessive applications of animal manures were observed to adversely affect 

soil quality and crop yield (Chang et al., 1990), increase accumulation of P in soil 

(Zhang et al., 2004) and nitrate leaching (Yuan et al., 2000). 

 Nutrients are so low that a huge quantity of manure has to be added for the desired 

dose of nutrients which increases manure and its transport cost substantially 

especially in hilly areas as this cluster.  

 The nutrient content in inorganic fertilizers is high and releases nutrients easily into 

the soil and absorbed by the plants which saves even dying plants. 

 The cost of inorganic fertilizers is relatively much higher than organic fertilizers. 

 In case of heavy rains, the nutrients and other compounds in inorganic fertilizers will 

washout into nearby water bodies. They pollute and render them unhealthy for 

consumption by human or livestock. 
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 In view of the above, an optimum combination of organic and inorganic fertilizers is 

recommended for sustainable agriculture. 

22.2.  Nutrient-Fertilizer Recommendations for Major Crops: 

Nutrient fertilizer Recommendations depend on number of parameters such as 

nutrient content of the soils, type of crop and variety grown. In the present study, nutrients 

present in different soils indicating the sufficiency/deficiency of the different nutrients 

including micronutrients have been studied. For major nutrients like N, P, K their status is 

indicated by low, medium, or high, based on the quantitative analysis of the nutrients. The 

fertilizer recommendation may be given by the agriculture department based on the field 

trials on soil test/crop response/fertilizer recommendations keeping in view the fertility status 

of the soils, crops and their varieties grown and the farming practices being adopted.  

However, we are giving nutrient-fertilizer recommendations for major crops grown in 

this cluster based on the available information. If required, the department of agriculture can 

conveniently modify the recommendations suitable to the local conditions. 

The fertilizer recommendations are made combining organic manures with inorganic 

fertilizers for the following crops. 

Paddy: Nutritional requirement should be assessed based on the soil analysis of the crop 

field. In absence of soil analysis, application of 60-40-40 kg N ha-1, 60 kg P2O5 ha-1and 40 

kg K2O ha- 1 is recommended. 50% dose of nitrogen and 100% dose of phosphorus and 

potassium should be applied at the time of sowing (basal). The remaining 50% dose of 

nitrogen should be given in two splits vis. 30 and 60 days after sowing (DAS). If available it 

is also recommended to apply 5 ton FYM/ha during land preparation (20 days before 

sowing). 

As most of the soils of Meghalaya are acidic in nature lime should be applied as 

recommended in the report at the time of land preparation once in three year. Apply manure 

and fertilizers in the following split doses.  

Green manuring Dhaincha (Sesbania aculeate) or Crotolaria sp. can be grown 

between two lines of rice and after 30 days after sowing (DAS), these plants can be cut and 
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used as mulch between the rice 13 lines. It increases the soil fertility as well as reducing soil 

erosion and moisture evaporation from the field. As the soils are acidic, application of 

recommended dose of lime may increase the yields. 

Maize: For maize, 10-15 tonnes of farmyard manure, cow dung or compost are required for 

hectare, which should be incorporated into the soil at the time of ploughing. It is also 

recommended to apply 175 kg of Urea, 375 kg of SSP and 50 kg of MOP for providing 

N:P:K::80:60:40. However, for local varieties 130 kg of N, 250 kg of SSP and 50 kg of MOP 

recommended. 

One third the quantity of Urea and the whole quantity of SSP and MOP should be 

applied at sowing time or just before sowing. The remaining quantity of urea should be 

applied as top-dressing, in two equal split doses, 30-45 days (knee height stage) and 60-75 

days (tassel initiation stage) after sowing. Micronutrients may be applied based on the 

sufficiency/deficiency of particular nutrient in the soil. Soils however, should be tested 

regularly as the recommendations will differ from region to region, and will also depend on 

other factors related to previous crop grown, soil management, pH, etc. As the soils are 

acidic, application of recommended dose of lime may increase the yields. 

Tomato: FYM or compost @ 25 t/ha is incorporated in the soil during land preparation. 

NPK @ 120:80:60 kg/ha is applied for open pollinated variety and 180:100:100 kg/ha for the 

hybrids. Half dose of nitrogen and full dose of phosphorous and potash is applied at the time 

of transplanting. Rest amount of nitrogen is applied in two equal splits, first at 30 days after 

transplanting and next dose at 50-60 days after transplanting at 10-15 cm around the plant in 

ring. After application of fertilizers, it is mixed in the soil by light hoeing and irrigates the 

field. Micronutrients may be applied based on the sufficiency/deficiency of particular 

nutrients in the soil based on the soil test data provided. As the soils are acidic, application of 

recommended dose of lime may increase the yields. 

Orange: Citrus trees require heavy manuring, but in the north eastern region, it is very much 

neglected. Lack of proper manuring in mandarin orange plantations is one of the main 

reasons for low production as well as decline of orchards. Organic manuring is a better way 

of feeding the citrus plants than chemical fertilizers. A balanced dose of nutrients should be 
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given to bearing trees (400-600 g of nitrogen, 350-400 g of phosphorous and 400-600 g of 

potassium along with 25-30 kg of farm yard manure per tree around the base for average 

production of 400-500 fruits per tree of mandarin orange and sweet orange depending upon 

the nutrients status of the soil). Farm yard manure and fertilizers should be applied in March-

April, provided sufficient moisture is present in the soil. Chemical fertilizers with half dose 

of nitrogen and full dose of potassium and phosphorous is mixed in the soil after 15-20 days 

of farm yard manure application. In high rainfall areas, it is advisable to apply the fertilizers 

at least in two spilt doses, one in February-March and another in August-September. 

 Similarly, the response of micro-nutrients on the declined trees is also found to be 

encouraging in this region. Therefore, regular spraying of micro-nutrients is essential for 

normal growth and production of citrus fruits, especially of those nutrients which are 

deficient in acid soils. These micro-nutrients can be applied in April-May along with half 

dose of nitrogen in spray form at the rate of 2 percent urea, 0.5 percent zinc sulphate, 0.1 

percent boric acid, 0.2 percent magnesium sulphate, 0.3 percent copper sulphate and 0.2 

percent sodium molybdate. 

A smaller dose of these nutrients (250-300 g N, 200-250 g P2O and 250-300 g K2O) 

is required for other citrus fruits also. Liming is also beneficial to citrus, especially in this 

region because of its acidic soil. Lime can also be sprayed along with other nutrients but in 

the long run basal application is more beneficial at the rate of 500-800 g per plant or the 

recommended dose of lime. 

Turmeric: Manuring and fertilizer application Farmyard manure (FYM) or compost @ 30-

40 t/ha is applied by broadcasting and ploughed at the time of preparation of land or as basal 

dressing by spreading over the beds or in to the pits at the time of planting. Fertilizers @ 60 

kg N, 50 kg P2 O5 and 120 kg K2 O per hectare are to be applied in split doses as given in 

Table 2. Zinc @ 5 kg/ha may also be applied at the time of planting and organic manures like 

oil cakes can also be applied @ 2 t/ha. In such case, the dosage of FYM can be reduced. 

Integrated application of coir compost (@ 2.5 t/ha) combined with FYM, biofertilizer 

(Azospirillum) and half recommended dose of NPK is also recommended. As the soils are 

acidic, application of recommended dose of lime may increase the yields. Micronutrients 
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may be applied based on the sufficiency/deficiency of particular nutrients in the soil based on 

the soil test data provided in this study. 

Table-29: Fertilizer Schedule for Turmeric (per ha) 

Schedule N P2O5 K2O Compost/Cow dung 

Basal application - 50 kg - 30-40 tonnes 

After 45 days 30 kg - 60 kg  

After 90 days 30 kg - 60 kg  

Ginger:  At the time of planting, well decomposed cattle manure or compost @ 10 tonnes/ha 

has to be applied either by broadcasting over the beds prior to planting or applied in the pits 

at the time of planting. Application of neem cake @ 2 tonnes/ha at the time of planting helps 

in reducing the incidence of rhizome rot disease/ nematode and increasing the yield.  

As the soil fertility will be varying with the soil type, agro ecological conditions or 

management systems, site specific nutrient management based on the soil test results for 

major nutrient is advocated. The recommended dose of nutrients for varying soil test values 

of N, P and K is given in the table below. The fertilizers are to be applied in 2 - 3 split doses. 

Full dose of phosphorus is applied as basal at the time of planting. Equal split doses of N and 

K is top dressed at 45, 90 (and 120) DAP. As the soils are acidic, application of 

recommended dose of lime may increase the yields. Micronutrients may be applied based on 

the sufficiency/deficiency of particular nutrients in the soil based on the soil test data 

provided in this study. 

Soil test based fertilizer recommendations for fresh rhizome yield target levels of 25 

and 30 tons/ha. 

Table-30: Fertilizer/Nutrient Recommendations 

Soil test value for available 
Nutrients (kg/ha) 

Fertilizer Recommended 
for yield targets 25 t/ha Nutrient (kg/ha) 30 t/ha 

Nitrogen 

< 150 250 340 

150-250 180 270 

250-400 90 175 
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Soil test value for available 
Nutrients (kg/ha) 

Fertilizer Recommended 
for yield targets 25 t/ha Nutrient (kg/ha) 30 t/ha 

> 400 - 50 

Phosphorus(P2O5) 

< 10 55 75 

10-30 35 55 

30-50 15 25 

> 50 - 5-10 

Potassium(K2O) 

< 110 100 130 

110-300 75 100 

300-500 35 50 

> 500 5 15 

In Zinc deficient soils, basal application of zinc fertilizer up to 6 kg zinc/ha (30 kg of 

zinc sulphate/ha) gives good yield. Foliar application of micronutrient mixture specific to 

ginger is also recommended (dosage @ 5 g/L) twice, 60 and 90 DAP, for higher yield. 

22.3. Organic Manuring System: 

In the earlier chapter, discussions are made in detail about the advantages and 

disadvantages of using organic manures or inorganic fertilizers. Considering the benefits and 

disadvantages of using nutrients in single form, combined use of organic and inorganic 

fertilizers has been recommended. The above nutrient recommendations given for different 

crops are also showing the combination of organic and inorganic fertilizers. A list of organic 

manures and inorganic fertilizers with their nutrient contents are given below Tables-31 to 

33. 

Table-31: NPK content in different Organic Manures 

Name of the Manure N% P2O5% K2O% 

Animal Refuse 0.3-0.4 0.1-0.2 0.1-0.3 

Cattle Dung (Fresh) 0.4-0.5 0.3-0.4 0.3-0.4 

Poultry Manure (Fresh) 1.0-1.8 1.4-1.8 0.8-0.9 
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Name of the Manure N% P2O5% K2O% 

Sewage Sludge (Dry) 2.0-3.5 1.0-5.0 0.2-0.5 

Rural Compost (Dry) 0.5-1.0 0.4-0.8 0.8-1.2 

Urban Compost (Dry) 0.7-2.0 0.9-3.0 1.0-2.0 

Farmyard Manure (Dry) 0.4-1.5 0.3-0.9 0.3-1.9 

Banana (Dry) 0.61 0.12 1.00 

Table-32: NPK content in different Fresh Green Manures 

Fresh Green Manures N% P2O5% K2O% 

Cowpea (Vigna Unguiculata) 0.71 0.15 0.58 

Sesbania Aculeata 0.62 - - 

Cluster-bea (Cyamopsis 
Tetragonoloba) 

0.34 - - 

Horse-gram (Dolichos Biflorus) 0.33 - - 

Mothbean 0.80 - - 

Green gram (Vigna Radiate) 0.72 0.18 0.53 

Sunnhemp (Crotalaria Juncea) 0.75 0.12 0.51 

Blackgram (Vigna Mungo) 0.85 0.18 0.53 

Table-33: Micro Nutrient Status of Farm Yard Manure (FYM) 

Micro Nutrient FYM (in %) 

Sulfur  0.0200 

Zinc  0.0040 

Copper  0.0003 

Manganese  0.0070 

Iron  0.4500 

Major Nutrient Contents of Inroganic Fertilizers: Major nutrients contents such as 

nitrogen, potassium and phosphorus in inorganic fertilizers are given the Table-34, 35 and 

36, respectively 
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Table-34: Nitrogen percentage in different Nitrogenous Fertilizers 

Inorganic Fertilizer Nitrogen% 

Ammonium Sulphate 20.6-21.0 

Urea 44.0-46.0 

Ammonium Chloride 25+ 

Ammonium Nitrate 32-35 

Ammonium Sulphate Nitrate 2.6 

Calcium Ammonium Nitrate (CAN) 25.0 

Sodium Nitrate 16.0 

Calcium Nitrate 15.6-21.6 

Potassium Nitrate 13.0 

Calcium cynamide 212.0 

Table-35: Potassium percentage in different Potassic Fertilizers 

Inorganic Fertilizer K2O% 

Murate of potash 50.0-60.0 

Potassium sulphate 48.0-52.0 

Table-36: Phosphorus percentage in different Phosphatic Fertilizers 

Inorganic Fertilizer P2O5% 

Single Superphosphate 16.1-20+.0 

Double Superphosphate 30.1-35.0 

Triple Superphosphate 45.0-50.0 

Basic Slage (India) 3.0-8.0 

Dicalcium Phosphate 35.0-40.0 

Rock Phosphate 20.0-25.0 

The nutrient Recommendations given for different crops in the above paragraphs 

show the combination of organic and inorganic fertilizers. However, the above tables- 34 to 

36 show the nutrient contents of different organic manures and inorganic fertilizers.  

Based on the policy of Department of Agriculture, if the Agriculture Department 

wants to use only organic farming, they have to apply huge quantities of organic manures 
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available locally to compensate the nutrient content of inorganic fertilizers to get maximum 

yields. The above tables help in converting inorganic component of nutrients to organic 

component of manures. 

The continuous use of organic manures alone may lead to a greater potential of nitrate 

leaching, especially under wet/humid conditions. Nutrients are so low in organic manures 

that a huge quantity of manure has to be added for the desired dose of nutrients which may 

increase the cost of manure and transportation charges in the hilly terrain. 
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CHAPTER-23 

RECOMMENDATIONS 

Action plan for land resources development has been suggested by considering 

problems and potentials of soils, slope, existing land use, soil erosion, nutrient deficiencies, 

and soil acidity problems. The action plans consist of soil and water conservation measures, 

lime requirement and addition of deficient nutrients. To control over flooding of the paddy 

areas, construction of runoff diversion channels have been suggested. To control soil erosion 

in cultivated areas on gentle and moderate slopes, contour bunding with diversion drains are 

suggested. Bench terracing is also suggested especially in moderate slopes with deep soils. 

The scrub land areas with nearly level to gently sloping areas have been recommended for 

cultivation of crops by clearing the bushes and making field bunding/contour bunding. In 

moderate slopes with scrub lands bench terracing is suggested wherever the soils are deep 

and cultivation of annual crops/horticulture is suggested. In steep slopes with scrub forest, 

half-moon terracing with horti-silvi pasture is suggested. In gently sloping fallow lands, 

strengthening of field bunds and cultivation of crops is suggested. In moderate slopes with 

fallow lands, bench terracing and cultivation of crops is suggested, wherever the soils are 

deep. In steeply sloping open forest areas staggered trenching and gap afforestation is 

recommended, where as in lower slopes gap afforestation is recommended in the open forest 

areas. 

Staggered trenching is suggested in 36.5% area and strengthening of existing field 

bunds is suggested in 19.7% area. Protection and monitoring of forest is suggested in 22.8% 

area and gap afforestation is suggested in 16.9% area. Development of horti-silvi-pastoral 

system is suggested in 20.0% area.  Vegetable cultivation after paddy is suggested in 11.8% 

area of Cluster-1.  Construction of water harvesting structures like check dams, nallah bunds 

and percolation tanks with diversion canals, have been suggested for water resources 

development. Check dams have to be constructed on the lower order streams with gentle 

slopes, where as percolation tanks have to be constructed on the lower order streams in plains 

and valleys having sufficient weathered zone / loose material 
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The soil acidity ranges from moderately acidic to very strongly acidic, and nutrient 

availability to many crops is a problem in such acidic conditions. The lime requirement to 

bring the soils pH level up to 6.4 has been estimated and recommended. The lime 

requirement is found to vary based on the pH of the soil. Application of lime is suggested in 

51.4% area. Application of 6.7 tonnes of lime is suggested in 14.5% area, 10.7 tonnes of lime 

is suggested in 12.8% area and 5.2 tonnes of lime is suggested in 10.0% area.  

Application of N, P & K is suggested in 41.4%, 17.5% and 19.4% areas, respectively 

where N, P and K are deficient. Application of Zinc (Zn), Molybdenum (Mo), Sulphur (S) 

and Boron (B) are suggested in 25.7%, 22.2%, 19.4% and 14.5% areas of this cluster, 

respectively where micro nutrients are also deficient. Acidity is one of the serious problems 

in the area.  

There are advantages and disadvantages in usage of organic manure and inorganic 

fertilizers. In view of this, an optimum combination of organic and inorganic fertilizers is 

recommended for compensation of deficient nutrients for sustainable agriculture in major 

crops grown in this cluster. 

Rainfed bunded rice, maize, tomato, turmeric, ginger, sweet potato, banana, cabbage, 

citrus, soybean and beans are found high/moderately suitable in some of the areas in this 

cluster. They can be recommended for cultivation in those areas. Liming may improve the 

suitability. Marginally suitable areas are not recommended as they are not economical.   
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CHAPTER-24 

TRAINING 

Customized training programme will be provided to the officials of Agriculture 

Department and related user agencies with the thematic experts as well as GIS experts on 

how the data has been generated, utilization of the thematic maps and data prepared, 

usefulness and utilization of Soil and Land Resources Information System.  

Training progromme will be conducted by delivering lectures and presentations, by 

conducting on hand live training programme, by clearing doubts and by taking feedback etc. 

 

    
 

   
Figure-88: Presentation on Thematic Maps generated 
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CHAPTER-25 

DELIVERABLES 

All the satellite images procured from NRSC namely Deimos-2, Cartosat-1, 

Resourcesat-2 LISS-IV MX covering the study area and their rectified images have been 

submitted in digital in a hard disk. DEM generated for contour generation and details of 

Ground Control Points (GCP's) collected by DGPS survey have been submitted in digital 

format as DGPS Library. Base map, agriculture and other land use / land cover (ALULC) 

map, slope map, hydro-geomorphology map, soil map, land degradation map, land capability 

map, land irrigability map, action plan map for land and water resources development and 

crop suitability map have been composed for entire cluster and submitted in hard copies and 

in soft copies as .pdf format. These maps have also been composed in 10k grid wise on 

1;10,000 scale and submitted. Database generated for preparation of all these maps have been 

submitted in soft copy as geo-database/.shp file format. Technical report has also been 

prepared and submitted.  
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CHAPTER-26 

CONCLUSIONS 

Natural resources like land use/land cover, geomorphology, lithology, slope, soils etc. 

have been mapped by application of Remote Sensing and GIS. Soil profile points have been 

dug and soil samples have been collected at different depths and analyzed for different soil 

parameters like pH, EC, Organic Carbon, CEC etc., available major and micro nutrients such 

as Nitrogen, Phosporus, Potassium, Sulphur, Boron, Copper, Zinc, Iron, Manganese and 

Molybdenum. Mechanical analysis of the soil samples has also been carried. The results 

indicate that the textures are mostly sandy clay loams and clay loams. The pH is less than 6 

with a minimum value of 3.6 indicating the soils varies from moderately acidic to strongly 

and very strongly acidic. From the analysis of surface soil samples, it has been observed, 

major deficiency is in nitrogen, phosphorus, potassium, zinc and molybdenum. However, 

iron, copper, manganese, boron and sulphur are sufficient in surface soil samples. 

Crop suitability has been analyzed for prominent crops grown in this area namely, 

rainfed bunded rice, maize, tomato, turmeric, ginger, sweet potato, banana, cabbage, citrus, 

soybean and beans. The study area has been classified into highly/moderately/marginally 

suitable and currently/permanently not suitable for these crops 

Action plan for land resources development has been suggested by considering 

problems and potentials of soils, slope, existing land use, soil erosion, nutrient deficiencies, 

and soil acidity problems. To control over flooding of the paddy areas diversion runoff 

channels have been suggested. To control soil erosion in cultivated areas on gentle and 

moderate slopes, contour bunding with diversion drains are suggested. Bench terracing is 

also suggested especially in moderate slopes with deep soils. The scrub land areas with 

nearly level to gently sloping areas have been recommended for cultivation of crops by 

clearing the bushes and making field bunding/contour bunding. In moderate slopes with 

scrub lands bench terracing is suggested, wherever the soils are deep, cultivation of annual 

crops/horticulture is suggested. In steep slopes with scrub forest, half-moon terracing with 

horti-silvi pasture is suggested. In gently sloping fallow lands, strengthening of field bunds 
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and cultivation of crops is suggested. In moderate slopes with fallow lands bench terracing 

and cultivation of crops is suggested, wherever the soils are deep. In steeply sloping open 

forest areas staggered trenching and gap afforestation is recommended, where as in lower 

slopes gap afforestation is recommended in the open forest areas.  

Acidity is one of the serious problems in the area. The soil acidity ranges from 

moderately acidic to very strongly acidic, and nutrient availability to many crops is a 

problem in such acidic conditions. The lime requirement to bring the soil pH level up to 6.4 

has been estimated and recommended. The lime requirement is found to vary based on the 

pH of the soil. Application of N, P & K is suggested in deficient areas. Application of micro 

nutrients such as zinc, molybdenum, sulphur, boron, copper and manganese are suggested in 

deficient areas.  

There are advantages and disadvantages in usage of organic manure and inorganic 

fertilizers. In view of this, an optimum combination of organic and inorganic fertilizers is 

recommended for sustainable agriculture. 

Rainfed bunded rice, maize, tomato, turmeric, ginger, sweet potato, banana, cabbage, 

citrus, soybean and beans have been suggested in high and moderately suitable areas. Liming 

may improve the suitability. Nutrient/fertilizer recommendations are given for the major 

crops. 

Construction of water harvesting structures like check dams, nallah bunds and 

percolation tanks with diversion canals, have been suggested for water resources 

development. Check dams have to be constructed on the lower order streams with gentle 

slopes, where as percolation tanks have to be constructed on the lower order streams in plains 

and valleys having sufficient weathered zone / loose material. 

Web based user friendly Soil and Land Resources Information System has been 

developed in GIS for usage of the data prepared in this study. The data can be retrieved by 

the farmers with reference to the grid information available in their soil health cards. 
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CHAPTER-27 

WAY AHEAD / FUTURE STUDIES 

In the present study, problems and potentials of the area have been identified by 

systematic study of various natural resources like land use/land cover, slope, physiography, 

soils, etc. Various problems like availability of limited land for agriculture and irrigation are 

noticed as it is a hilly terrain with moderate to steep slopes. Occurrence of underutilized 

lands like scrub forest, grazing lands and fallow lands are also noticed. In addition, highly 

acidic soils affecting the availability of nutrients to crops, their productivity and soil erosion 

problems due to heavy rains and steep slopes are noticed. 

The remedial measures suggested include various land and water resource 

development programmes like soil and water conservation measures, liming to decrease the 

soil acidity for improving nutrient availability and application of deficient nutrients. The 

study also reveals deficiency of some major and micro nutrients which may be compensated 

by application of organic manures in optimum combination with inorganic fertilizers to have 

sustainable crop production. 

Now focus should be made on implementation of these recommendations at grid 

level. For implementing the development of programmes, grid may be used as a basic unit in 

the absence of a cadastral base. The implementation of action plans may be taken up in a 

phased manner as it requires huge financial support from state and central government 

agencies as the farmers are poor to invest in the developmental programmes. However, the 

farmers can take up action items like clearing the bushes/field bunding for cultivation of 

crops, application of deficient nutrients and liming of soils with government subsidies. 

The present study involves only part of Thadlaskein block of West Jaintia Hills 

District. This type of studies should be extended to other parts of the district, so that basic 

data can be generated, characterization of various natural resources can be carried out and 

problems and potentials of the natural resources can be identified for the entire district. This 

will help in suggesting remedial measures in the form of action plans for development of 

land and water resources, reducing the soil acidity and application of deficient nutrients and 
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growing of suitable crops for achieving the following goals for entire district on an uniform 

basis. 

 Attaining Food Security and Sustainable Growth by increasing production of food 

grains and improving productivity. 
 Augment Farmer’s Income through growing of suitable horticultural crops. 
 Promote Commercial Agriculture through low volume high value crops. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




