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Abstract 
 
India being an agricultural country, the waste products and residues that are 

left after the crop production is in vast quantity. The stubble is the short 

stalks which is left in the ground after the crops are harvested by the farmers.  

Most of the farmers are burning the stubble and this leads to major 

environment pollution in the atmosphere. Most of the stubble are burnt to 

create space for cultivating the next cycle of crops. Most of the researches 

are focused towards supply chain, yield management and increase in crop 

production. But, the solution for stubble management is very limited and 

hence burning of the stubble continues in many places. Therefore, by 

considering these limitations, a framework is proposed in this paper to 

provide a platform to the farmers to get additional income by directly selling 

them to the users to convert the stubble into useful products. It is an e-

business model that collaborate the farmers and the users who need the 

stubble. This framework also suggests the different ways of using these 

residues. Based on the field location, soil type and crop type, this framework  
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will also give information about cultivation season, rough estimate of stubble 

that could be collected, rainfall information in advance. Based on this 

information, the customer can plan to buy stubble from the appropriate field. 

Only an initial amount is collected in advance in the framework and the 

balance will be paid to the farmer directly while collecting the stubble. If the 

farmer is uneducated, them an educated person from the village will be the 

farmer’s representative. Thus, this framework provides a multi-purpose 

platform for the farmers and the industrialists to manage the waste and create 

useful products and to maintain a green environment. 
 

Keywords:   Stubble, e-business, framework, pollution, green environment.  
 

 

1 Introduction 
 

The stubble that remains in the field after cultivating the products 

occupies a huge space. Removing them is a major task for the farmers 

because the unused or decayed roots in the ground has to eliminated 

completely. Hence, many farmers burn them and hence it leads to reduce the 

greenhouse gas emission and increase the air pollution in all the surrounding 

areas. Thinking of alternate solution to this problem is a major area to be 

concentrated to save the environment. Also, such alternate solutions must be 

able to provide additional income to the farmers by recycling or selling or 

reproducing useful products from the stubble. Few existing practices are use 

of rice residue as fodder, use of crop residue in Bio thermal power plants, 

using them in mushroom cultivation, rice residue used as bedding material 

for cattle, production of bio-oil, paper production, bio-gas generation etc. 

Also, producing organic fertilizers from these by-products is also in use. But 

there is no centralized system for the farmers to approach the industrialists, 

manufacturers, bio-gas generators and others to sell the stubble to them and 

to earn income out this. Keeping in view of the increasing problems 

associated with crop stubble burning several initiatives are being taken up 

across the country.   

 

                  1.1 Impact of Burning Stubble 

 The soil properties may change.  

 Directly it may result in loss of soil nutrients, moisture  

 organic matter, micro-organisms. 

 Stability of soil may change  

 Affects the hydraulic properties of the soil 
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 Pollution to environment 

 Risks of the fire being spread to electric cable  

 

It may affect the growth of nearby green plants and trees due to heat. 

Hence, by considering these disadvantages in burning the stubble, an 

alternate solution is proposed in this framework. 

 

2   Related Works 
 

Badrinath [1] had analysed the Indian Remote Sensing Satellite (IRS-P6) 

Advanced Wide Field Sensor (AWiFS) data during May and October 2005 

for estimating the extent of burnt areas and thereby greenhouse gas (GHG) 

emissions from crop residue burning. The results inferred that the emissions 

from wheat crop residues in Punjab is relatively low than the emissions from 

paddy stubble. The authors concluded that the incorporation of the 

agricultural residues in soil is highly sustainable and eco-friendly. Bishnu [2] 

had discussed about the applications of synthetic fibre in an economical way 

to sustain green environment. It was concluded by the authors that addition 

of 5% of synthetic fibre in concrete layers will improve the strength of 

concrete and also helps to maintain green environment. 

Butler [3] had investigated the effects of stubble accumulation in the 

field and its impact. Analysis was also done on the life of birds on the 

stubble. Devedee [4] had suggested the alternate ways of using crop stubble 

instead of burning them. The various useful products that can be produced 

from crop stubble were discussed in brief.  

G.B.Huang [5] had made an assessment on soil fertility changes due to 

removal of stubble. The authors had suggested that in few crops the stubble 

retainment is needed to maintain soil fertility. Based on the studies conducted 

with two types of soil in Loess Plateau, it was concluded that stubble 

retention is needed to increase crop productivity and soil fertility. 

Jitendra Ojha[6] had provided the results of literature survey on crop 

residues and burning of residues. The various studies and researches carried 

out in estimating the chemical composition of residues, pollution level of 

burning the residues and the impact of burning on human and animal health 

were discussed and summarized.  

Ke He[7] had discussed about the  trend evaluation in agricultural waste 

management. A brief analysis was done in four major areas: low-carbon and 

energy utilization of agricultural waste, impact of waste emissions, energy 

flow in agricultural waste, control of agricultural waste pollution.  
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Kumar Harshwardhan[8] had carried out a survey on research works in 

producing biomass from agricultural wastes. Suggestions were provided to 

improve the economic value of useful products created from agricultural 

wastes.  

Liu [9] had carried out a study in the city of Valente, Bahia, that 

cultivated sisal and the third area containing natural Caatinga vegetation. The 

cultivated soils were sampled at 40 soil sampling centres. The emission 

factor or carbon absorption due to changes in land use was observed and 

tabulated.  

R.Naresh[10] had suggested an efficient method to identify the garbage 

bin that is full of garbage. Using ultrasonic sensors, the authors suggest that 

the location of the garbage bin can be identified and cleared easily and 

quickly to maintain a green and healthy environment. 

Nilay Borah [11] had proposed measures for reducing the dry weight and 

carbon content of rice stubble. The effect of inoculation of cellulose 

degrading microbe were highlighted. Pratika Chawala[12] had made an 

attempt to estimate the stubble burnt area in Patiala and Ludhiana. Landsat 8 

OLI images were used to detect the burnt regions. Normalize Burn Ratio was 

used to determine the burned areas in the image using statistical threshold 

technique. The study had concluded that the emission of Nitrous oxide was 

higher than sulphur-di-oxide while burning stubble.  

B.J.S.Varaprasad[13] had made a series of experimental tests on 

Atterberg’s limits, compaction and various other parameters to test the 

different types of soils. Based on the extensive tests conducted, it was 

concluded that the addition of Mango Kernel Ash is an eco-friendly 

alternative to the conventional materials used in constructing roads.  

Verma [14] had discussed about the potential use of agricultural waste in 

various forms in many industries. The author had proposed new technologies 

to use rice and wheat stubble in various forms. They are: Using stubble in 

making combustion materials, to make pellets, to make cardboard, to use 

them in power generation, to mix them with plastics. 

G.Zhang[15] had suggested that no tillage with stubble retention practice 

is an effective management technique to improve the soil quality. It was 

confirmed by higher soil hydraulic conductivity measurements. The stability 

of water content in the surface soil with stubble retention was further tested 

and analysed.  

 

2.1 Research Highlights 
  

The review of the various research works shows that measures were 

taken in many different ways to sustain the green environment. But, an 

economical and user-friendly model to maintain a green environment through 

the crop stubble is seldom found. Hence, to overcome this limitation, in this  
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paper, an e-business model has been proposed for efficient crop stubble 

management.     

 

3 Proposed Model 
 

In this model, every famer will first register the following details in the 

framework: 

 

 Name, address and Phone number of the farmer 

 Description about the field size  

 Types of crops cultivated  

 Types of wastes, residuals, stubble that remains after cultivation 

 Month of cultivation  

 

Only one-time registration is done in the application. If the farmer is not 

educated, any one knowledgeable representative on behalf of all the farmers 

in the village can register the details. Once the cultivation gets over and when 

the stubble and other waste products are gathered in the field, the farmer or 

the representative will update the details in the application. 

In parallel, the entrepreneurs, private firms, manufacturers and all other 

dealers who will be in need of these waste products to produce useful 

products will register in the application. Whenever there is cultivation, the 

details and quantity of stubble collected will be updated frequently in the 

application. Along with the quantity, the rate of stubble per kilogram will 

also be notified in the application. The customer who is in need of these 

stubble can book the order by paying an advance amount in the application to 

the representative. Later, within three days, the customer can directly go to 

the field and collect the needed quantity of stubble by making the balance 

payment directly to the farmer. 

Thus, it generates an additional income to the farmer. Also, it provides 

the needed raw materials to the people to create the finished products. The 

process flow in this framework is shown in Fig 1. Apart from the stubble, the 

waste products of the crops can also be updated and sold to the 

manufacturers or dealers for creating new products. For example, the waste 

products of coconuts can be used in making sofa and bed seat covers. 

Similarly, the waste products of plantain trees can be made as pulp to make 

fabrics, organic sarees, dress materials etc.  Instead of wasting these products 

by burning, these can be recycled to produce a new product and thus can save 

the environment by maintaining its green. Thus, it helps even the uneducated 

farmers to earn more profit in agriculture by selling all the by-products of the  
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crops in the field. The representatives of the farmers can be nominated by the 

village panchayat leader or head.  
 

3.1 Process Flow 

 

The process flow that is proposed in the framework is shown in Fig 1. 

This diagram shows that interactions between the farmers and the customers 

in the framework. Also, based on the field information and crop information 

given by the farmers, the stubble management process will automatically 

predict the quantity of stubble that can be obtained from every farmer’s field. 

The predicted quantity will be sent as a message to all the customers prior in 

advance (say a month before) to decide whether to buy the stubble or not. In 

the same way, the framework will send message to the farmers about the 

quantity of stubble that may be available in the field after harvest.  

For example, if the farmer’s field is in Thanjavur in Tamil Nadu, India, 

then the software will forecast the month and details about rainfall based on 

the past rainfall historical data of that region and also based on the weather 

forecast information given by Meteorological department. Accordingly, alert 

message will be sent to farmers of that region to take precautionary measures 

to safeguard the stubble from getting wet. 

 

 

 

Fig 1. Process Flow Diagram 
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Also, based on the type of the crop grown in each field, the software will 

update information regarding the useful products that can be made out of the 

various types of stubble that is left in different types of plants in various field 

across the places. 

3.2 Algorithm  

i. Collect the information about the farmers in every place. 

ii. Collect the field information from the farmers 

iii. Collect the details about type of vegetation/ cultivation done in each field 

iv. Collect the nature of soil type and its characteristics 

v. Collect the information about customers who use the stubble in various 

ways without burning them  

vi. Forecast the weather condition before the harvesting season in each 

place.  

vii. Generate alert messages and send to the farmers of the place, to safe 

guard the stubble. 

viii. Based on the type of stubble, provide curated innovative information in 

the framework on how to use the stubble in different ways to create 

useful products out of them.  

ix. Provide the quantity and rate of stubble available with every farmer 

x. Initiate transaction/negotiation between the interested customers and the 

farmers 

xi. Arrange for dispatching the stubble to the customers. 
 

Thus, this framework acts as a user-friendly environment to both farmers 

and consumers to use the stubble in an effective manner. 

 

4 Results and Inference 
 

To avoid burning of rice (and wheat) stubble, management of 
agricultural waste has been promoted in this framework. A sample output of 
the application is shown in Figure 2.  
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Fig 2 Sample output in the framework 

 

Fig 2 shows the remarks and guidance given to a farmer based on the 
input details given by the farmer. The software analyzes the area, soil type 
given by the farmer in google and uses google map to trace the exact 
location. Based on this, it extracts the details about the type of crop that can 
be cultivated in that location from a centralized database which contains 
information about the soil type and suitable crop type which are taken from 
public agricultural datasets.  Table 1 & Fig 3 shows the amount of stubble 
that can be gathered from a region and the generation of billing process. This 
will be estimated from the sample crop production details given by the 
farmer in the application. 
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Table 1. Sample data showing stubble quantity 

 

 

 

 

 

                            

 

 

 

 

           Fig 3. Billing for stubble in the framework 
 
 
 
 

District Crop Months Production Stubble 

Tanjore Rice Dec-Mar 3000kg 2700kg 

Salem Sugarcane Dec-Apr 1500 kg 1000kg 

Trichy Plantain Sep-Dec 2000kg 1700kg 

Nagerkoil coconut Feb-May 5000 kg 4200kg 
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5  Conclusions 
 

This framework provides a user-friendly platform for the farmers to sell 

the huge quantity of stubble that is collected after harvesting the crop in the 

field. Also, it is the easiest way for the customers who need stubble to make 

useful products and do business. In this platform, any farmer at any place can 

be approached easily to collect any type of stubble as needed by the 

customers. Apart from this, it also provides alert messages about the rainfall 

that is likely to occur in the farmer’s place by collecting information from 

meteorological department. Also, through the farmers the software shows the 

quantity of stubble that can be collected from a region. Hence, the customer 

can predict the actual usage of the stubble for the business and can plan 

accordingly to buy the stubble at appropriate time period. The major 

advantage of this software is that it will not make the farmers to think of 

burning the stubble and provides an additional marginal income for the 

farmers by making him to sell the stubble. Thus, this framework helps to 

maintain a green environment in all the fields.  
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