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Abstract 
 

Data mining in agriculture is a modern and emerging research technique. Data mining provide many techniques like k means algorithm, 

support vector machine, association rule mining and Bayesian belief network [1]. This technique can be used in agriculture for various 

purposes. This paper describes about how association rules mining and apriori algorithm can be used in agriculture field. This paper also 

describes about soil, its types and crops grown in each type of soil. The technique that has been used here can be a rough set study, but 

like this many efficient techniques can be applied to solve many problems in agriculture. 
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1. Introduction 

Agriculture is the backbone of a country. It is the old age practice 

which is followed today also. In the early stage agriculture in-

volved only food production slowly it now changed to modern 

agriculture using various agriculture techniques [2]. We can say 

agriculture as a profession that is done with risk, as it depends on 

climate, geographic conditions, and economic factors. It gave 

strong structural and economic base to the human society for both 

survival and progress. 

• SOIL 

Soil is formed due to complex process which involves parent bed-

rock, climate, and slope of the land. Soil varies widely formed by 

many things like wind, water, temperature, and climate. Soil is the 

strong foundation of productive farming practices as soil provides 

essential nutrients that is required by the plants for their growth. 

Soil has three phases, 

• Solid 

• Liquid 

• Gases 

It acts as a medium for the growth of the plants. Soil component 

must exist in proper ratio, so that it will lead favorable condition 

for the growth of the plant. 

• SOIL QUALITY 

Soil quality is how well soli does what we want it to do. To grow 

crops, soil wants to hold water and nutrients which make 

• Plant to take their root 

• Suppress pests and weeds. 

High quality soils has, 

• Good soil tilth 

• Good drainage system 

• Sufficient depth 

• Contains no chemicals 

• SOIL FERTILITY 

Provide nutrients for the plants for their growth 

• SOIL STRUCTURE 

Organization and orientation of primary and secondary practice to 

form a pattern is called as soil structure. It is needed and important 

as it influence amount and nature of sponginess to regulate water, 

air in the soil. It increases drainage and reduce soil erosion. 

• SOIL AND ITS CLASSIFICATIONS 

Soil is the most valuable resource in India as it plays a vital role in 

the agriculture and most of the Indian agriculture depends upon 

the limit and quality of the soil. 

• ALLUVIAL SOIL 

Alluvial soil is formed due to deposition of sediments by rivers, 

sea waves deposited from the rivers, winds. As the soil contains 

the alluvium, and the soil is named as alluvial soil. The soil is rich 

in humus and potassium. It is found in the Indo Ganga Brahmapu-

tra Plains, Coastal Plains and Northern plains. Alluvial soil is the 

abundant harvest and high fertility that’s why it is the best soil 

used for agriculture in India. The crops that can be cultivated in 

this soil are Rice, Wheat, Sugarcane, Jute oilseeds, maize’s and 

pulses. 

• RED SOILS 

Red soil found in very low rainfall condition on granite and gene-

ses rocks. The color of the soil is red due to presence of iron. It is 

found in Tamil Nadu, Karnataka, North and South eastern Madhya 

Pradesh, Jharkhand. Wheat, rice, millets, gram, pulses, oilseeds, 

sugarcane, tobacco and cotton are the crops that grow here. 

• BLACK SOIL 

Black soils are clay in nature, which becomes very sticky when 

wet. Extensively found upon the Lava Plateaus of Maharashtra, 

Gujarat, Madhya Pradesh, west Andhra Pradesh. Crops grows in 

Black soil are Sugarcane, wheat, tobacco, maize, ragi and ground-

nut. 

• MOUNTAIN SOIL 
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Mountain soil is formed because of deposition of organic matter 

present in the forests. This soil is rich in humus. It is found in 

Eastern and Western Ghats, Himalayan regions. Crops that grows 

in Mountain soil are wheat, tea, coffee, spices maize, barley and 

tropical fruits. 

• LATERITE SOIL 

Laterite soil is a kind of clayey rock which is formed due to high 

temperature and high rainfall. The soil is found in South Maha-

rashtra, the Western Ghats in Kerala and Karnataka, parts of As-

sam, Tamil Nadu, and Karnataka. Crops grows on laterite soil are 

tea, coffee, coconut, cashew nut, rubber etc. 

• DESERT SOIL 

The desert soil contains 90% to 95% of sand and 5%to 10% of 

clay. Rajasthan, Haryana and Punjab are the areas that contain 

deserts oil in high amount. Desert soil yield variety of crops, like 

wheat, millets, barley, maize, pulses, cotton. 

2. Data mining 

Data mining is an emerging technique, which discover interesting 

and useful pattern from a large volume of database. It can’t be 

done manually. Agriculture includes wide variety of database. It is 

really a challenge to obtain the desired pattern form those data-

bases. Nowadays modern trends and technology has been used in 

the field of agriculture [4]. One of the efficient and effective tech-

nologies that can be applied to the agriculture field is none other 

than data mining, which is more effective in discovering the hid-

den pattern. It is useful for, 

 

Prediction: 

Reaction of attribute present in the database in the future. 

Classification: 

Partition (division) of data into groups. 

Optimization: 

Way of using the limited resources that are available. 

• Sources of data 

The data that is required for analysis of any data can be obtained 

from, 

• Spatial data 

• Temporal data 

• Transactional data 

• Data warehouse 

• ASSOCIATION RULES 

Association rule is used to find relationship between the two items. 

This relationship describes the association level, either strong link 

or weak link between those two related items. The associatively 

between the two items can be determined with the help of two 

variables, that is 

• Support 

• Confidence 

Support describes about probability of two items with that of the 

no of items present in the list 

 

SUPPORT=P (AUB)/N 

 

Confidence describes about probability of two items with that of 

the first item that has been taken for comparison. 

 

CONFIDENCE=P (AUB)/P (A) 

 

 
Table 1: Transaction (Cultivation) of Each Crop 

Soil Rice Wheat Sugarcane Jute Pulses Maize Millets Cotton Tobacco Tea Coffee 

Alluvial 1 1 1 1 1 1      

Red 1 1 1  1  1 1 1   
Black  1 1   1   1   

Mountain  1        1 1 

Laterite           1 
Desert  1    1  1    

 

Based on the transactions given in the table1, the support and con-

fidence level for the crops wheat and rice has been calculated 

below, by considering the minimum support count value as 30%. 

 

SUPPORT=P (AUB)/N 

 

=P (WHEAT U RICE)/6 

 

=2/6 

 

=33% 

 

CONFIDENCE=P (AUB)/P (A) 

 

=P (WHEAT U RICE)/P (WHEAT) 

 

=2/5 

 

=40% 

 

Since the calculated value of the support (33%) and confidence 

(40%) is greater than the given support count value (30%), it is 

clearly observed that the crops wheat and rice have strong relation 

between each other. 

3. Apriori algorithm 

Apriori algorithm was given by Agrawal and Srikant in the year 

1994.Apriori algorithm is one of the algorithms used in the data 

mining [3]. This algorithm is mainly used to find the frequent 

items that are present in the given data base. Generally, this algo-

rithm is used in market basket analysis, to find the set of items that 

are purchased together in a single transaction. 
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Fig. 1: Apriori Algorithm Steps. 

 

Here the apriori algorithm is used to find the crops that are culti-

vated in high level in India. Therefore, this algorithm is used to 

determine crops that are cultivated in most of the areas in India. [5] 

Actually this algorithm uses the bottom up approach technique, 

where the frequent subsets of items are taken one item per time. 

This step is called as candidate key generation. Then the groups of 

items are tested against the data that are present in the given data-

base. Finally, the algorithm gets ended when no successful exten-

sions of data sets are found in the data base. The two main opera-

tion that are done here are, 

• Join  

• Prune 

Join: 

Join two items when they are purchased together. Here the crops 

are chosen when they are cultivated in more than one soil. 

Prune: 

The items will be removed from the table when their support 

count does not match with minimum support count. Here the min-

imum support count is 2, i.e., min_sup count=2. 

Based on the table1, the table 2 has been derived, which include 

the crops that are cultivated in the different types of the soil. The 

table is derived based on the transactions which have the value as 

one. 

 

Table 2: Types of Crops Cultivated in Various Soil 

 
 

From the table 2, the table 3 has been derived, which include some 

of the crops that are cultivated in various soils. 

 
Table 3: Sample Crops Obtained Based on Table 2 

 
 

Table 4 is obtained with the help of table3. This table includes 

number of times the crops has been cultivated in various soils. 

Example, rice cultivated in 2 different soils and wheat cultivated 

in 5 different soils 

 
Table 4: Single Crops Growth in Soil 

Crops Support count value 

Rice 2 
Wheat 5 

Sugarcane 3 

Jute 1 

Pulses 1 

Maize 1 

Tea 2 
Coffee 2 

Rubber 1 

Millets 1 

 

Table 5 derived from table 4, this table includes the crops which 

satisfy the minimum support count value. Other crops have been 

pruned as they not satisfy the minimum support count value. 

 
Table 5: Crops Satisfy Minimum Support Count 

Crops Minimum support count 

Rice 2 

Wheat 5 

Sugarcane 3 

Tea 2 

Coffee 2 

 

Table 6 obtained using the table 5; this table includes the support 

count value of the different crops cultivated in same soil. Example 

rice and wheat can be cultivated in alluvial and red soil. 

 
Table 6: Dual Crops Cultivation in Same Soil 

Crops Support count value 

Rice, Wheat 2 
Rice, Sugarcane 2 

Rice, Tea 0 

Rice, Coffee 0 
Wheat, Sugarcane 2 

Wheat, Tea 1 

Wheat, Coffee 1 

Sugarcane, Tea 0 

Sugarcane, Coffee 0 

Tea, Coffee 2 

 

Table 7 derived from table 6, this table includes the crops which 

satisfy the minimum support count value. Other crops have been 

pruned as they not satisfy the minimum support count value. 
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Table 7: Crops Satisfy Minimum Support Count 

Crops Minimum support count 

Rice, Wheat 2 
Rice, Sugarcane 2 

Tea, Coffee 2 

 

Table 8 derived from table 6, in which the support count value of 

multiple crops has been taken. 

 
Table 8: Multiple Crops Cultivation in Same Soil 

Crops support count 

Rice, Wheat, Sugarcane 2 

Rice, Wheat, Tea 0 

 

Table 9 derived from table 8, this table includes the crops which 

satisfy the minimum support count value. Other crops have been 

pruned as they not satisfy the minimum support count value. 

 
Table 9: Crops Satisfy Minimum Support Count 

Crops support count 

Rice, Wheat, Sugarcane 2 

 

From the table 9 it can be judged that the crops rice and wheat are 

cultivated in large amount in India than other crops. 

4. Conclusion 

With great extent and development of the data mining techniques, 

it can be applied to various fields. As data mining can able to act 

on various kinds of data and effectively it can predict the valuable 

pattern that is hidden in that particular data base. In this paper 

association rule mining and Aprior algorithm has been discussed 

and using the Aprior algorithm, it is possible to predict the highly 

cultivated crops in India. Agriculture in India faces many prob-

lems nowadays. It is difficult to solve all the problems individual-

ly. Data mining techniques can be applied to various fields of 

agriculture like testing soil quality, crop productivity etc so that 

our nature can be preserved as agriculture is the backbone of our 

Indian economy. 
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