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Abstracts 

 
As an important sector, agriculture continues to provide support to millions of farmers in 

Madhya Pradesh, India. A computer program has been developed to assist in the decision-

making of tractors and the selection of agricultural tools for small farms in the central region. 

The article demonstrates the application of decision support system in tractor power selection. 

Selection of tractor power in the study area. Through this  model, the linear relationship between 

the optimal power of the selected tractor's power take-off and the scale of the farm was found. 

The electricity demand of a unit is inversely proportional to the size of the farm. Initially, it 

rapidly decreased from 1 hectare on the farm scale to 5 hectares, and then tended to gradually 

approach the farm scale. Due to its data file structure, the program can handle various tractors 

and working conditions. 
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Introduction 
 

History shows that technology and machinery have improved human capabilities, 

quality, precision and efficiency. The development of agricultural mechanization is closely 

related to India's labor shortage and industrial development. The country’s existing beliefs about 

surplus labor and working animals are incorrect. Due to the high daily wage rate in nearby cities, 

agricultural laborers are looking for work there. In fact, there is an increasing shortage of 

agricultural labor in this field. The population has gradually shifted from rural areas to industrial 

towns. Since all agriculture 
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in India cannot be mechanized quickly, the agricultural labor force caused by mechanization is 

being absorbed by industries that produce tractors and other agricultural machinery and other 

service sectors. Indeed, Indian farmers have the lowest per capita income because of the low 

yield per hectare they receive from their farms. One of the few important means to increase 

agricultural production per hectare is mechanization. Effective mechanization helps to increase 

production in two main ways: first, the timeliness of operation, and second, good work quality. 

The energy requirements of certain operations (such as seedbed preparation, cultivation, and 

harvesting) have become so great that the country's existing human and animal energy sources 

seem to be insufficient. Reference [1]. Compared with other states in India, the average yield per 

unit area in Madhya Pradesh is quite low and needs to be improved through proper and 

appropriate agricultural technology modernization. 

Tractor and machinery selection is an important part of any agricultural enterprise's 

machinery management, because energy and machinery together represent the largest single 

expenditure item, accounting for about 60% of the total farm investment. The size or capacity 

and quantity of the equipment must match the power required for the various cultivation 

operation sequences that must be carried out within the specified time period. The main goal of 

tractor and machinery selection research is to complete field operations at the lowest cost within 

a specified time. Since the capacity or size of a motor system is directly proportional to its cost, 

the correct selection of  these components is very important to determine the profitability of a 

given agricultural system. The large size of the power supply and the machine helps reduce labor 

costs and on-time costs. 

Therefore, the selection of energy and agricultural equipment of the appropriate scale to 

allow the economical production of the farm is a very important area. Several models have been 

developed to simulate mechanical selection on site. Selection criteria in these models are based 

on a combination of economic analysis and longevity, timeliness of operation required by 

machine operations and reliability, and lower cost technology. Most of these models are suitable 

for researchers in specific crop rotations [2]. Some site-specific studies were carried out in India 

for electrical and mechanical 
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selection of different farm sizes. Generally speaking, farmers do not have enough time for field 

preparation and planting / growing vegetables. Therefore, the timeliness of the operation is very 

important for vegetable crops. In this article, we will use computer models to study pea farm 

machinery selection in the central region of Madhya Pradesh. 

 
 

Material and Method 
 

Program development process 
 

The computational work involved in obtaining useful information from these models 

is complex and time-consuming. The computer can easily realize the accuracy and speed of 

calculation and the  sensitivity  of  the  model  to  the changes of various input parameters. A 

computer program called "Agricultural Mechanization Optimization Software" was 

developed  to  implement  these models. In this program, the optimal size of the tractor and 

the name of the  available model are calculated according to the power selected by the  

program. The software is divided into a series of  sub-modules to  maintain flexibility  and 

ease of use. 

Microsoft Visual Basic 6.0 is a powerful object-oriented programming language. 

Visual Basic implements a  graphical user interface that allows you to  use graphics in 

different applications. It provides windows for  visual  interaction  with the user, such as 

(color, font, etc.) input box and output dialog box.  In  addition, you can also create menus to 

simplify user applications. Visual Basic provides users with a comprehensive set of tools to 

simplify rapid application development. Reference [3]. The "visual" part refers  to  the  

method  used  to  create a graphical user interface (GUI). You don't have to write a lot of 

code to describe the appearance and placement of interface elements, just add  predesigned 

objects at the appropriate positions on the screen. The "basic" part refers to the BASIC 

instruction (Beginners for All Purpose Symbolic Code) After opening Basic, you will see the 

screen as shown in the figure,  click  open,  a window will appear to write a program, and 

BASIC will provide two programming windows. The first window is used to write 

program code. The second window is 
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called a form and is used to display the output while  the  program  is  running. When we 

choose to be open and standard. EXE is highlighted and we see two windows as shown in 

the figure. The problem at the moment is that these are just templates for us to use, not 

windows where we can actually write code or display  the output. Visual Basic evolved from 

the original BASIC language and now contains hundreds of declarations, functions, and 

keywords, many of which are directly related to the Windows GUI. Any user only needs  to  

learn  a  few  keywords to easily modify the program, but the  language's  powerful  features  

allow professionals to achieve anything that can be done with any other Windows 

programming language. 

The developed programme is based on the cycle given in Fig 1. The cycle  has mainly 

five steps viz. planning, building the programme,  testing,  compiling  and distributing. 

The use of Visual Basic 6.0 to build a Windows-based application involves four programming 

steps: 

1) Create interface: that is, generate, locate, and resize objects. 
 

2) Set attributes: set relevant attributes for the object. 
 

3) Write the code to be executed when the event occurs. 
 

4) Save the project. 
 

Result and Discussion 
 

Logical sequence for optimum size of tractor 
 

The included models are based on data related to tractors and  farm  tools and their 

available power, soil conditions,  soil type,  speed,  field  efficiency, energy required for 

farm tools, and unit width of farm tools. The  input  data  contains the farm size that will 

calculate the optimal tractor size. Through  data  input and pre-determined data, the tractor 

horsepower is calculated, and the program suggests the closest commercial tractor range. 

The program first 
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Testing 

Compiling 

Building the programme 
- Creating the user interface 
- Writing the programme code 
- Saving of the project 

Planning 

Computer Model for Horticultural Mechanization 
 

Department of Farm Machinery & Power Engineering, 
JNKVV, Jabalpur, M.P. India 

initializes all attributes, constraints, and input  constants  and  variables  used for the optimal 

width calculation. 

Fig.2 shows the display screen for tractor  selection  module.  After  identifying a 

clear goal for the program as  depicted it's important to  think about  how it will look and 

how it will process information. Flow  chart  (Fig.3)  was  prepared for the development of 

the programme. 
 

 
 
 
 

Fig.1: Software development cycle 
 

 
Fig.2: Display screen for tractor selection module 

Distributing 
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Fig.3: Flow chart for the model developed for the selection of power and 
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Predict tractor size by computer program 
 

This program calculates the energy for the growth of peas. Select  and  display the 

highest energy on the screen. In the figure. 4. The farmers' personal data, such as villages, 

neighborhoods and regions, and their properties must be entered in the corresponding boxes 

on the screen. The program  takes  two  seconds to calculate the required tractor PTO power 

and display it on the screen,  as in step II (Figure 4). Depending on the power take-off of the  

tractor,  the  program  shows that the availability of  the tractor on the market is also 

displayed.   It is selected based on the commercially available nominal power of the 

different tractor models available on the market. 

Step-I: Enter the data of farmers and his farm size, ha 
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Step-II: Output data display by the program on the selection of tractor PTO power (kW 

and kW/ha) 

Fig. 4: Steps for selection of tractor PTO power in the computer 
 

Table 1 shows the results of the program for different farm  sizes.  First, enter the 

input farm size after output on the screen. Table 1 shows the power required for the peas and 

the power of the PTO predicted by the program. The   data infer that the 20 hectare farm 

chose a tractor with the maximum power available in kW. 
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Table 1: Power required by the pea vegetable and predicted by the program 
 
 

 
Farm Size (ha) 

 
Power Requirement (kW) 

 
kW/ha 

 
Power of Selected Tractor (kW) 

1 6.77 6.77 8.16 

2 9.62 4.81 9.65 

3 11.83 3.94 11.97 

4 13.73 3.43 15 

5 15.42 3.08 16.5 

6 16.97 2.83 17.13 

7 18.42 2.63 18.5 

8 19.78 2.47 19.99 

9 21.07 2.34 21.2 

10 22.31 2.23 22.8 

11 23.5 2.14 23.79 

12 24.66 2.05 24.7 

13 25.78 1.98 25.84 

14 26.87 1.92 27 

15 27.93 1.86 28 

16 28.97 1.81 29.1 

17 29.98 1.76 30 

18 30.98 1.72 31 

19 31.96 1.68 32 

20 32.93 1.65 33.3 

 
 

According to the plan, the tractor has a minimum accessibility of 8.16 kilowatts and 

is selected for use on a farm with an area of 1 hectare. As we tend to increase the size of our 

farms, the selection of tractors gradually improves.  The plan responds to a land limit of 80 

hectares. For terrain exceeding this size, the program recommends more than 90.66 powers, 

but at the same time, it recommends using two tractors and displays a message "It is 

recommended to 
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choose multiple tractors. Divide the land into multiple sub-prisons and try again." The user 

must divide the land into blocks and try again to find the suitable tractor size. 

The linear relationship between the optimal power take-off of the selected tractor and the 

scale of the farm is shown in Fig. 5, vegetable pea crops. The regression equation of the selected 

tractor power and the farm size is given by Equation 1: 

y = 1.4221x + 10.209 eq…(1) 
 

R² = 0.983 
 

Where, 
 

Y = Selected PTO power of tractor, kW; and X= 

Farm size, ha. 

The high value of  the coefficient of  determination (0.983) indicates that the result   is true.  

The unit  energy requirements of different farm  sizes are also calculated,  as shown in 

Figure 6. There  is  an  inverse  relationship between farm  size and  unit tractor power 

output (kW/ha). Initially, it rapidly decreased from 1 hectare of farm size to  5  hectares, and 

then became constant as the farm size changed. It    is found that the power regression 

relationship between the power unit required    for the farm and the farm scale is as 

follows, as in Equation 2. 

y  =  -0.0026x3  + 0.1026x2-1.3554x + 8.167 eq…(2) 

R² = 0.965 

Where, 
 

Y= Unit PTO power of tractor, kW/ha; and X= 

Farm size, ha 

He found that the sensitivity / validity of the model is  very suitable for calculating  the 

power output of tractors of different agricultural scales, which contributes to 
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an economical form of mechanization of gardening. Some other research 

references [4] and references [5] also agree with this statement. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5: Relationship between tractor PTO power and farm size for pea Conclusions 

1. It is found that the power demand of the optimal tractor increases linearly with  the scale 

of the farm, and  the unit  power demand initially decreases as the scale  of the farm 

increases, and then becomes constant. It is found that the size of the machine increases as 

the area of the farm increases. 

2. The developed model was found to be sensitive  to  input  parameters  (farm size, 

farming intensity, and yield). It is found that the model prediction is very consistent with the 

observed power machinery attachments owned by farmers in the study area. 

3. Most of the energy observed is larger than expected by the small and medium farmer 

category. Similarly, for a large group of farmers, most of  the  observed values are lower 

than the predicted values. This result shows that small and  medium farmers have more 

electricity than expected, while large farmers have 
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less electricity than expected. However, it was found that the difference in tractor power 

between the predictions of  the small, medium, and  large categories and   the observed 

tractor power were not statistically significant. 

4. The software can handle a wide range of tractors and farm tools, providing technical 

information and appropriate physical, agricultural and economic conditions. 

5. All data files can be updated, and tractor tool specifications can be simulated    to predict 

traction performance and operating costs. 

6. The developed model is very useful in selecting tractors and machinery for growing peas 

and vegetables for farmers, researchers, bank  employees  sanctioned by loans, as well as 

political participants and extension workers. 
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