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Abstract— Soil pH play an important role in the growth of plant,
it acts as an indicator of microorganism and bacteria population
in root zones. The analysis of pH gradient can also be used to
determine management strategies for root development and soil
quality without adding extra fertilizer. The accurate
measurements and analysis of pH data is crucial for a multitude
of applications ranging from agriculture sector to the clinical
laboratories, generally an inexpensive hand held unit is required
for these applications. This paper describe the measurement of
soil pH and the value is sent to the base station and in turn base
station intimates the farmer about the soil pH via SMS using
GSM modem. After getting the soil pH value in his mobile, the
farmer selects the necessary fertilizer and crop for his next
season.
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I. INTRODUCTION

The pH of the soil solution is very important
because the soil solution carries with it nutrients such as
Nitrogen (N), Potassium (K) and Phosphorous (P) that plants
need in specific amounts to grow, thrive and fight off
diseases. If the level of pH of soil more than 5.5, it raises the
nitrogen content in it. When soil pH is between 6.0 and 7.0
then phosphorous is also available to the plants. Certain
bacteria convert atmospheric nitrogen into a form that can be
used by plants for its growth. Plants cannot utilize N, P, K
and other nutrients, if soil solution is too acidic. In acidic
soils, plants are more likely to take up toxic metals and some
plants eventually die of toxicity (poisoning)

[1].
A. Nutrition

Nutrient availability in any soil can determine by only its pH
value. According to the level of pH, soil can retain its
nutrients content. Some nutrients are fixed and are made
available by determining the exact soil pH. For example, if
soil is too acidic, it leads to deficiencies of phosphorus,
calcium, magnesium and molybdenum as well as toxic levels
of manganese and Aluminium. If soil is alkaline that may
leads to deficiencies of iron, manganese, boron, copper and
Zinc. Some plants prefer neutral soil and other prefer
different level of pH content.

B. Pets, Diseases and Soil pH

For a strong and healthy plant required sufficient amount of
water, sunlight and nutrition’s that build up a natural
resistance in a plants against pests and diseases. Therefore it’s
very important to maintain the neutral level of pH soil, to
avoid certain nutrient deficiencies which will weaker the
plants and make them more vulnerable to pest and disease
attacks.

C.pH

The value of pH of any solution acts as a function of
hydrogen concentration in it. By measuring the pH value, we
able to know the important property of any solution like
acidity and extent of reaction. The pH scale range from 0 to
14 and with pH 7 act as acidic, pH 0 act as neutral and pH 14
act as highly basic.

Il. SYSTEM OVERVIEW

A. System Overview

This system provides a small and inexpensive method for
measuring the pH data with the data logging facility. Figure 1
shows the components and functionality of the designed
system. The pH sensor measures the solution and gives the
output in miliVolt.
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Figure.1. Block Diagram

This pH sensor gives the positive voltage value for pH above
7 and negative voltage value for below 7.The range of
voltage

Varies from +400mV to -400mV. After obtaining the voltage
value from the pH sensor is fed to the signal conditioning
circuit that handle both the positive and negative voltage
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value and amplified the input voltage up to 5 volts. Then after
it sends to the ADC of the PIC controller and converted into
the digital value. By using the mikroC program this digital
value display on the LCD for the user and also logged into
the micro SD cards. The information about the soil pH is sent
to the farmer via SMS using Global System for Mobile
Communication (GSM) modem.

B. Hardware

The proposed system consists of pH sensor, LCD display and
Amplifier section, PIC microcontroller and power supply
unit.

1. Power Supply Unit

The main component of the power supply unit is transformer,
which isolate the power supply unit from the power line. The
transformer steps up or steps down the input line voltage. The
step down alternating current input signal converted to a
pulsating direct current by using the rectifier. By using filter
section pulsating dc current change into a pure form of dc
voltage. The final section, the regulator that maintain the
output of the power supply at a constant level in spite of large
changes in load current or input line voltages.
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Figure.2. Power Supply Unit
2. pH Sensor

Hydrogen ion concentration of any solution can be measure
by its pH value. The range of pH varies from 0 to 14, if any
solution having pH value close to 0 it treated as a highly
acidic, where as its value close to 14 it consider as a highly
alkaline. A special selective hydrogen ion electrode (pH
probe) is also immersed in the solution for electrically
measurement of the pH value. This electrode gives an output
voltage that changes its value according to the concentration
ratio of Hydrogen ions inside the electrode as comparison to
those which are outside the electrode. The output of the
reference electrode does not depend on the concentration of
ion ratio. After measuring the voltage between these 2
electrodes i.e. between reference and a special electrode, the
pH of the solution can be determined.

3. pH Amplifier

In order to measure pH and get accurate results, several
challenges must be taken into account.

These are:

1. The voltage obtained by the standard pH sensor varies
from +400 mV to -400 m, where as pH range varies from 0 to
14 at room temperature.

2. The impedance of the pH electrode is very high that act as
a second major issue. Due to this high impedance the current
that passed to the measuring circuit by the electrode is very
small.

3. Temperature also effect on the pH measurement. The
effect of temperature becomes critical as we move away from
a pH value of 7 and as the temperature moves away from 45
°C. For example, at a pH of 4 and temperature of 95 °C the
error could be as much as 0.7 pH.

In order to overcome all these challenges, a circuitry has been
designed with Adjustable gain and offset. In order to
normalize (Zero for 7pH) we will need to add an adjustable
offset control. Since the pH probe should produce Ov at pH7
the gain portion of the circuit will not affect this reading,
which is why we adjust it in the offset portion. When
combined with gain adjustments we can make a simple
circuit that is able to be calibrated much like most
commercial pH units. Below is the simple schematic which
incorporates the trimmer pots that will let us adjust for
calibration and normalization.

Figure.3. pH Amplifie Circuit
4. PIC Microcontroller (PIC18F4550)

In this project we used the PIC microcontroller 18F4550
which belong to the family of Harvard architecture made
by Microchip Technology and it referred as Peripheral
Interface Controller. Originally it derived from the
PIC1650 that developed by General Instrument's
Microelectronics Division. This controller is popular
among the industry and hobbyists requirement due to its
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high feature like low cost, wide range of availability,
serial programming (and re-programming with flash
memory) capability. This controller in built with 10
channel of ADC that makes it more superior compare to
other controller.
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Controller—-Section

Figure.4. PIC Microcontroller Section
5. Liquid Crystal Display Section

In this project we used the 16*2 Liquid crystal display that is
a thin and flat display device. LCD required small amount of
power that make it more useful for battery based project.
LCD contain large number of a pixel, each pixel consists of a
column of liquid crystal molecules which suspended between
two transparent electrodes, and two polarizing filter. When
there is no liquid crystal between them, light passing through
it, would be blocked by the other. The main phenomenon
used in the LCD is polarization of light. Due to this
polarization of light it get twist while entering from one filter
and through which it enter to other filter [2].

LCD-Section

Figure 5. LCD Display

6. Data Logging

Data logging is a traditional method for recording the
physical and electrical parameter like temperature, pressure
and voltage over a period of time. In this system we the
logged pH data and can send by using GSM module to the
farmer so that at right time correct action taken by the farmer.
For storing the pH data, we used the micro SD card, that less
costly as compare to other storing elements and also we used
the GSM modem that interfaced with RS 232 so we can
father send the pH data to the remote location.
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Figure 6. Data logging Section.

7. Flow Chart
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Figure.7. Flow Chart of the System developed

I11. RESULTS AND DISCUSSION

In the present work, pH of soil is measured. Different
samples of soil are collected and tested. A pH test on soil
measures soil acidity. If the pH of soil is 7.0 it considered as
a neutral. For a acid soil pH value should be below 7.0 and if
pH above 7.0 it act as an alkaline. Four different samples of
soil are tested and their pH values are measured, displayed on
LCD and the values are logged in SD card.
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TABLE 1. RESULT V. FUTURE SCOPE
Sampl | Actua | Measure | Type Effects Action This project can be further extend by connected a temperature
e No \|/5|:|e VF;'I'L'Je S?)];I sensor. The most common cause of error in pH measurements
1 203 503 Very Calcium, Added is temperatL_Jre. So temperature sensor can be lncorpqrated in
Acid Potassium lime the system in order to get the exact value of the solution. The
Soil ,Copper and water system can also be used for measuring the electrical
mag”es'“lmb?Et conductivity (EC) properties of the soil by incorporating
- o I e e e e F more sensors like contact or non-contact type EC sensors in
Soil | forsome[plants | required the system. With this more precise information about the soil
add only can be obtained to aid farmer in farming.
lime
water
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improvement of soil fertility by doing analysis on its pH
value. From the base station result can be send to the farmer
by using GSM module so that farmer can take correcting
method to improve soil fertility.
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