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Abstract- This paper proposes an automatic system that makes 

the farm soil pH fertilized and suitable for crops .As the 

farming lands are getting infertile or barren due to many 

reasons, so this paper includes the solution for this problem. 

Also the paper discusses how soil pH affects processes that 

are interlinked with the biological and geological.In this 

paper the pH of soil of agriculture land is first measured and 

then the pH of the water is treated in such a way that the 

combined pH will be suitable for plant growth .The hardware 

set-up consist Arduino which is the heart of the system, DC 

dosing pump, pH Sensor, display. 
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I. INTRODUCTION 

 

 Soil pH is a master variable in soils because it 

controls many chemical and biochemical processes operating 

within the soil. It is a measure of the acidity or alkalinity of a 

soil. The study of soil pH is very important in agriculture due 

to the fact that soil pH regulates plant nutrient availability by 

controlling the chemical forms of the different nutrients and 

also influences their chemical reactions. As a result, soil and 

crop productivities are linked to soil pH value. Though soil pH 

generally ranges from 1 to 14, the optimum range for most 

agricultural crops is between 5.5 and 7.5. However, some 

crops have adapted to thrive at soil pH values outside this 

optimum range. The United States Department of Agricultural 

National Resources Conservation Service groups soil pH 

values as follows:  

 

 

 

 

 

 

 

 

 

 

 

 

TABLE :- 1 : TABLE OF  SOIL PH VALUES 

 
 

Here are some examples of various types of crop with their pH 

values : 

 

TABLE :- 2 : TYPES OF CROP WITH THEIR PH 

LEVEL 
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II. BLOCK DIAGRAM 

 

 
FIG. :-1: BLOCK DIAGRAM OF SOIL PH LEVEL FOR 

AGRICULTURAL LAND 

 

The figure (1) Shows  Block diagram of Automatic 

pH Maintaining System For Agricultural . In which the blue 

Block Indicates the power supply component. The solar panel 

capture the sun rays and then the energy passes through  the 

charge controller which modules at the Energy and then in 

battery the energy gets stored and the block Voltage Regulator 

will condition the energy.The block coloured with yellow 

indicates the storage Components . The reservoir contains 

water from Lake , river  etc  And pH stabilizer solution 

contains acid and alkaline dosing .The Controlling devices are 

represented by green coloured boxes . The Arduino is 

automated device which serves the main purpose on this 

project which is to charge and Maintain the pH. The dosing 

pump supplies chemicals to farm land in controlled manner . 

The pH Sensor is to measure pH of water. The purple colour is 

used for farm land . The black colour box  used for pH phase 

Changer. 

 

III. METHODOLOGY 

 

The proposed system consist mainly Five major 

components namely soil pH sensor, Arduino, water pH sensor, 

dosing chemicals and pump.The main focus is on to change 

soil pH and maintain till the harvesting. To make the soil pH 

suitable for crops dosing plays an important role . In dosing 

process a required amount of chemical is added to water 

which is going to mix or resolve in farm Soil. If the soil is 

acidic in nature,  then it will require alkaline chemical dosing. 

And if the aoil is alkaline then acid chemical dosing will be 

done . pH lowering with acid dosage : The correct pH is very 

important for the optimal absorption of nutrients. Some 

nutrients will precipitate out when the pH is too high, making 

it impossible for the plants to absorb it. Again when the pH is 

too low the absorption of some nutrients are restricted. It is 

recommended that the pH of soil-less production systems be 

set at 5.3 to 6.3. Some crops may need their solutions to have 

slightly lower or higher pH levels, but most crops should grow 

well at pH 5.8 pH lowering with acid dosage is done when the 

pH of the water is higher than the optimal pH range for a 

specific crop. By adding acid to the water the pH is lowered. 

To ensure that the final pH is within the optimal range for a 

specific crop the dosage rate must be carefully controlled. This 

is done with a pH controller that controls the rate of acid 

dosage and a pH probe that measures the pH of the water at a 

point downstream of the acid dosage point. A mixer is 

installed between the acid dosage point and the mixer to 

ensure that the pH is controlled to the correct pH. The dosage 

rate is dependent on two factors; the flow of the irrigation 

water and the alkalinity of the water. In most cases, the 

alkalinity is equal to the sum of the carbonate and bicarbonate 

concentrations. The pH can then be controlled with sulfuric 

acid to obtain the optimal pH. The Background Study on Plant 

pH Requirement and Water pH Values :The soil pH scale vary 

between 0 and 14, where the soil having pH value below 7 are 

acidic in nature which is termed as sour soil and soils having 

pH levels above 7 are termed as sweet soil which are alkaline 

in nature. India houses different types of soil types with 

varying amounts of nutrient contents. The nutrient contents are 

categorized into macronutrients viz. Nitrogen, Phos-phorus 

and Potassium and micronutrients viz. manganese ,zinc , 

copper, cobalt, chlorine, molybdenum and others .The 

capacity of the soil to absorb these macro and micro nutrients 

greatly depend on the pH environment in which they grow 

along with other factors like crop type, growth stage and soil 

texture. 

 

 
FIG.:2: GRAPH SHOWS HOW SOIL PH EFFECTS THE 

PLANT NUTRIENTS 
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