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Abstract. Within the article, an analysis of the influence of the experimental data of EC and ph of the soil on the 

productivity of the cereal crop is performed. The EC and PH data of the soil were collected with the help of 

specialized tractable equipment, and the productivity data were recorded with the help of a special device 

mounted on the harvester. For the measurement of soil salinity and implicitly of the above-mentioned soil 

electro-conductivities, the measurement of the apparent electro-conductivity of the soil (EC) by measuring the 

electrical resistivity and the electromagnetic behavior is regarded as the most appropriate way of establishing the 

spatial distribution of salinity at the surface of the ground, or deeper. Measurement of the apparent soil electrical 

conductivity (EC) by measuring the electrical resistivity and the electromagnetic behavior (EM) is of maximum 

interest for precision agriculture, as it is a safe and accurate method, which allows relatively simple data to be 

obtained with a large volume of measured data. Measuring soil pH can help to better understand nutrient 

availability, soil permeability and the types of cereal varieties that can be grown in Romania. 
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Introduction 

Precision agriculture is an innovative type of agriculture, based on new technologies, which aims 

to streamline the agricultural process. Through the new systems, farmers can have a greater degree of 

control over the whole agricultural process because they have access to new tools and precise 

measurements. In recent years, precision agriculture has been gaining in popularity thanks to the many 

benefits it offers to farmers, with new technologies becoming a separate sector of the agricultural 

economy, [1-3]. Just 50 years ago, farmers were still using horse-drawn carts and methods we consider 

obsolete today. At present, modern tractors and combines are increasingly common, and in some 

countries it is not excluded to even see drones flying over agricultural land and sending real-time 

information on crop status. Modern agriculture, also called Agriculture 4.0, presents us with a 

completely new approach to what we knew just a decade ago. Due to this, farm management becomes 

more precise and economical, while maintaining its simplicity. 

Although the concept is relatively new in Romania, the beginnings of precision agriculture took 

place in 1970, when European farmers introduced the technique of “self-orientation” initially used on 

a small scale. Only in the last 15 years have reliable technologies emerged that influenced the 

automation of agriculture and led to the creation of precision agriculture as we know it today. First of 

all, we can track the position of agricultural machinery using GPS and GNSS satellite systems. We can 

also have access to the detailed weather forecast, carefully weigh fertilizer quantities and constantly 

monitor crop conditions, [4-6]. The automation of agriculture has led to the collection and processing 

of many types of data, the creation of topographic maps, the exact tracking of the state of the soil and 

of the crops for a precise seeding, but also the application of the correct quantity of fertilizer. Among 

the objectives of precision agriculture are: optimization of costs, increase of farm profit, as well as 

efficiency of all resources allocated and used. To choose the right cultivation techniques, you need to 

know your own soil very well. Therefore, before implementing any precision agricultural technology, 

it is necessary to perform soil tests. The first step is to measure the surface using a GPS system or 

other software based on a satellite system. This solution allows the field to be divided into smaller 

fragments (plots) [7; 8]. The soil type can be examined by satellite, but to obtain a complete picture of 

its condition, it is necessary to take soil samples from each plot or to obtain valid results with the help 

of agricultural equipment specially designed for this purpose. Starting from this, the mapping of the 

virtual soil profile using the electrical conductivity (EC) and the ph was developed to identify the 

surfaces with contrasting properties of the soil. 

Soil electro-conductivity (EC) is one of the simplest and least expensive determinations for 

precision agriculture that can be made today. Soil electro-conductivity (EC) is a measurement that 
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integrates many soil properties that affect the productivity of agricultural crops. These include water 

content, soil texture, soil organic matter (OM), depth to clay layer, cation exchange capacity (CEC), 

salinity. Electro-conductivity (EC) measurements of the soil can add value to agricultural operations if 

they can be used to help explain the variations in agricultural production. This increased understanding 

should then lead to improved management opportunities that either reduce input costs or accurately 

predict the benefits that can be gained from soil, irrigation or other land improvement, [9,10]. As a 

result, farmers who practice precision agriculture can now gather much more detailed information 

about the spatial characteristics of agricultural operations than they had until now.  

Soil pH is a very important element that needs to be known and monitored because it is involved 

in many physico-chemical and biological mechanisms in the soil. The pH is determined either in a soil 

suspension in water or in a soil suspension in hydrochloric acid solution, the latter being smaller than 

that in the aqueous suspension by about 0.5 units. Soil classification by pH (in water) are – strongly 

acidic pH < 5, moderately acidic pH – 5.01-5.80, weakly acidic – pH – 5.81-6.80, neutral – pH – 6.81-

7.20, weak alkaline – pH – 7.21-8.40, strongly alkaline – pH > 8.40. Thus, on a global level, there are 

a number of major challenges regarding the development of national and international policies, which 

support the emergence of increasingly sustainable forms of land use and of obtaining an efficient 

agricultural production, both in industrialized and in developing countries. Obtaining good soil quality 

is a complex process, which depends on several factors, [11,12]. Therefore, it is necessary to find 

other soil characteristics related to its quality, but which will be easier to measure. This need to obtain 

increasingly complex soil quality indicators is a real concern, starting from the local level to a global 

one. Therefore, it is necessary to define a precise strategy, from obtaining the data from the field and 

until validating them, to allow the proposal of new indicators. 

Materials and method 

For the experimental EC and Ph soil tests, the Veris 3150 MSP mobile system was used, 

consisting of the module for determining soil electro-conductivity and the module for determining soil 

pH. The module for determining the electrode conductivity of the soil consists of 6 disk electrodes for 

measuring EC (front of the platform), and the EC measurement is done by inserting these electrode 

discs into the soil at a depth of 2.5 -5 cm. While the frame is displaced along the ground, one pair of 

electrodes transmits electrical current to the ground, while another 2 pairs of electrodes measure the 

voltage drop. At the back of the platform we have the device for measuring the pH of the soil 

composed of 2 ph electrodes, washing system, basin and pumps, sampling system, command and 

control system.  

The tests for the determination of the soil EC using the VERIS 3150 mobile platform were carried 

out within an agricultural area within the INMA Bucharest (1 hectare), on the type of BROWN 

REDDISH FROM THE FOREST this being processed conventionally (plowing + discussion) and 

sowing with wheat variety CXV that is being approved. 

  

Fig. 1. System for mapping the electro-conductivity of the Veris 3150 soil with the electro-

conductivity (center) and ph (rear) sensors 

The measurement of wheat production (CXV variety) was determined with the help of a MICRO-

TRACK monitoring system equipped with a flow sensor mounted on the top of the tiered grain 

elevator of a John Deere agricultural combine.  
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Micro-Trak’s Grain-Trak system uses a force transducer to measure the grain flow existing in the 

tiled/clean grain elevator. These „measuring fingers” are located in the way of cereals at the exit of the 

elevator. When passing the cereals over the fingers, they are pushed. The force created is transformed 

into an electrical signal by a translator. Like the other systems, this signal (voltage) is sent to the 

monitor and combined with the information of the humidity sensor performs a production 

measurement. 

   

Fig. 2. System Micro-Trak Grain-Trak  

Results and discussion 

The measurement of the surface EC, depth EC and soil ph was performed at the end of March 

2019. The data obtained using the Veris 3150 MSP system are in the form of ASCI files, which have 

been converted into excel files for their processing. Following the entire surface of the plot (10000 m
2
) 

using the VERIS 3150 platform with a tractor speed between 8-14 km·h
-1

, a number of 955 rows of 

data on EC, ph of the soil analyzed and cultivated with a variety were obtained of new wheat 

undergoing experimental testing.  

Examples of raw EC/pH data obtained are presented in the table below where the obtained kg·m
-2

 

productivity data were integrated. 

Table 1 

EC data, Ph, soil productivity Brown Reddish from the forest 

Longitude 

degrees 

Latitude 

degrees 

ECSURFACE 

mS·m
-1 

ECDEPTH 

mS·m
-1

 
pH 

Yield 

kg·m
-2

 

Altitude, 

m 

26.071053 44.500629 8.2 9.8 6.8 0.36 99.900 

26.071056 44.500641 9.3 47.4 7.2 0.41 99.850 

26.071064 44.500648 9.4 8.5 7.1 0.46 99.750 

26.071070 44.500660 9.3 34.7 6.7 0.37 99.650 

26.071077 44.500671 9.6 71.6 6.8 0.41 99.600 

26.071083 44.500679 8.2 6.5 7.5 0.44 99.500 

26.071091 44.500687 10.6 15.5 6.9 0.42 99.250 

26.071100 44.500694 9.0 11.0 7.3 0.42 99.000 

26.071112 44.500702 10.3 11.8 7.0 0.41 98.850 

26.071121 44.500713 8.5 12.8 7.2 0.42 98.650 

26.071135 44.500721 7.3 8.0 7.2 0.43 98.550 

26.071148 44.500729 9.1 4.6 6.9 0.38 98.550 

The mean value and standard deviation for the analyzed parameters were calculated 

mathematically using the Excell program, table 2. 

Following the processing of the experimental data obtained within the Inma Bucuresti polygon on 

the wheat crop (variety CXV), the following graphs were obtained, which represent the influence of 

the analyzed parameters EC Surface, EC Deep and Ph respectively on the productivity of the cereal 

crop. 
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Table 2 

Mean value and standard deviation for the analyzed parameters 

Statistics 
ECSURFACE 

mS·m
-1 

ECDEEP 

mS·m
-1

 
ph 

Yield 

kg·m
-2

 

Average 7.61 26.91 7.6 0.43 

Standard deviation 2.91 41.48 0.48 0.02 

 

 

 

Fig. 3. Graph of EC Surface influence on cereal productivity  

 

Fig. 4. Graph of ECDeep influence on cereal productivity 

 



ENGINEERING FOR RURAL DEVELOPMENT Jelgava, 20.-22.05.2020. 

 

1678 

 

Fig. 5. Graph of soil ph influence on cereal productivity 

Conclusions 

Following the analysis of the experimental data, the following conclusions can be drawn: 

1. The wheat production obtained is acceptable being 4285 kg·h
-1

a, provided that the fertilization 

conditions were the standard ones, the crop being not irrigated in addition to the natural 

contribution of water brought by rainfall in the form of snow and rain. 

2. ECSurface recorded an average value of 7.61 mS·m
-1

 with a weight of over 65 % of the values in the 

range 5-10 mS·m
-1

, with an average productivity of 0.4-0.5 kg·m
-2

. 

3. ECDEEP recorded an average value of 26.91 mS·m
-1

 with a weight of over 60 % of the values in the 

range 0-20 mS·m
-1

, with an average productivity of 0.35-0.5 kg·m
-2

. 

4. The soil pH recorded an average value of 7.6. It shows a basic alkalinity with values up to 9.2 

with a corresponding productivity. 
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