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ABSTRACT
India, an agriculture-based country, has a rich biodiversity of flora.  An uncertain weather conditions causing several fungal infections on crop plants is a major concern. Information on this subject is required by multiple audiences such as scientists, pharmaceutical companies, mycologists, farmers etc. However it is scattered and available across different sources as well as at different levels of detail.  Farmers use their indigenous or traditional knowledge as well as various fungicides of different companies for coping with these fungal infections.  Farmers with good financial resources can afford to use modern Information and Communication Technologies (ICTS) to get the latest information from print and online resources.  Small scale farmers are either dependent on the shop keepers or on company representatives to select the right fungicide.  They need to do several trials with fungicides which may cause time as well as economic losses.   

The present study is focused on the information needs of small scale farmers near Pune city, Maharashtra, India.  An attempt was made to find out their information needs regarding fungal infections and selection of the right fungicide through a survey. Fifty questionnaires were circulated and few interviews were conducted.  Moreover, the leaflets / information booklets of various fungicide companies were also collected and analyzed, to find out what kind of information they provided along with fungicides. The results indicated that farmers are well acquainted with fungal diseases and used various fungicides of different companies along with traditional solutions.  They are particular about getting detailed information about the use of fungicide, proportion, selection of equipments to spray the fungicide, time needed to apply, and the probable results.  All this information is scattered in various resources which they need at one place mostly in local language and printed format with lots of images.  

Permission…
This paper discusses about the questionnaire, data analysis and results of the survey. The results were analyzed and converted into contents of the database.  The paper also talks about the design of the database contents to provide right and comprehensive information to these farmers and concludes with a note on the role of librarians and information professionals in disseminating the necessary information to these farmers.  There is an urgent need to keep these farmers updated almost daily with current information.  Librarians can play a vital role in acquiring the latest information through various online and offline databases and could work in public libraries / information centers / knowledge centers at village levels.  They will work as intermediaries between farmers and information. They can use latest ICTs to disseminate information to farmers in various formats and medias such as print, images and in audio and visual.  This will not only help farmers but also designers of various information products. 
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1. INTRODUCTION

ICTs are playing an important role in disseminating information to farmers in India.  Several national and international initiatives especially by government and non-government organisations (NGOs) are helping in the creation of information products and systems for farmers with the aid of modern technologies.  Some of them are e-Arik, e-choupal, Dhar-Gyandoot, Pondicherry-Swaminathan, CARDHyderabad, Warana-Maharashtra, iKisan, to name a few [1, 2]. These projects aim at giving access to information in local languages about crops and agricultural market prices, employment schemes of government, and educational opportunities.  

Very few studies are focused on the actual use of ICTs by farmers and especially small scale farmers.  Shaikh and others studied three projects and compared the usage of information.  They focused on the varied information needs of farmers such as marketing information, weather forecasting, general news, crop insurance, soil testing, etc. [3]. They have compared three big information systems and the information provided by them.  Information needs are varied and change from small scale farmers to large scale farmers. It is necessary to study and analyze these needs in detail 

The relation between farmers’ information needs and the contents as well as design of information systems have been studied by a few researchers. These studies mention  that there is no ‘one-size fits all’ design for rural ICT networks; communities vary greatly in their social, economic, and political organization, and therefore information needs, and the design of the most appropriate and relevant community networking system, will vary from place to place and over time within a given area. For successful community networking, the design and implementation of projects should be driven by the specific needs of communities. It is necessary to mention that before launching any ICT initiative, the information needs of a community should be thoroughly assessed. The content and software applications should be developed with continuous involvement and feedback from the community [4-10].  
2. PRESENT RESEARCH
The present research was the part of my / the Ph.D. study entitled “Organization of information for the World Wide Web: case study of fungal species”.  In this study a database of fungal species was created and hosted on the web at http://www.fungalspecies.co.in   The objectives of the study were to assess the information needs of different groups of users (mycologists, plant pathologists, biotechnologists, farmers, etc.) involved in the study of fungal species and to understand the differences in the information requirements, based on their activities and to design the contents of the database of fungal species.  The present paper focuses on the information needs of farmers in case of fungal infections. The details about the research method used for data collection, analysis and results of the survey are discussed here.
3. SCOPE AND LIMITATIONS
The scope of the study was to understand the information needs of the farmers in case of fungal infections and their information seeking habits. No special mention was made about how successfully they used ICTs and existing information systems. Rather not much emphasis was given to information technology tools they were using. 
4. RESEARCH METHODOLOGY
Survey method was used to collect the data and a separate questionnaire was prepared in the local language – Marathi for farmers. On the basis of the results of the pre-test, the final questionnaire was divided five sections (Table 1). Data were collected from scale vegetable growers living near Pune city and some other parts of Maharashtra. Help was taken from two intermediaries who were familiar with farmers and had already established a rapport with them. Since the questionnaire was structured, the chances of misinterpretation and bias were less. Further, the objectives of the survey and the questionnaire were explained in detail to the intermediaries.  Since this was an exploratory study, no specific sampling method was used and the questionnaires were distributed on a convenience basis by the intermediaries. A total of 50 questionnaires were distributed, 30 were received back, making the response rate 60%.
Table 1: Sections and Types of Information 
Requested by Farmers
	Sr. No.
	Sections
	Type of information

	1
	General Information
	Personal details, land ownership, size of farm, number of people working, water management, etc.

	2
	Crops and fungal infection
	Number of crop farmer’s harvest in a year and the fungal infections on it.

	3
	Care of crops
	Care of crops, fungal infections and identification of infection, name of fungal diseases, use of fertilizers, fungicides, pesticides, etc.

	4
	Use of fungicides
	Use and selection of fungicides, application of fungicides, and types of fungicides used.

	5
	Information collection and seeking habits 
	Habits of information seeking, resources used by farmers viz. audio, video, images, etc., information needs and information sharing practices.


Researcher visited a few agricultural exhibitions and collected information about various fungicide companies and also   conducted interviews with a few farmers at the exhibitions. Company leaflets were very useful to farmers as they are in attractive colors and in the local language.  They give information about how to use the specific fungicide, time taken to apply, equipment use, proportion, etc. Therefore many farmers picked up these information leaflets. These leaflets were also used to select the contents of the database.
5. ANALYSIS OF QUESTIONNAIRE
Among the 30 questionnaires, most of them received were from near Pune city. It was noticed that the farmers cultivated their crop on fields, which varied from 1-10 acres to more than 50 acres with an average of 6 acres per farmer. On an average they took 7-8 crops in a year varying from 1 to more than 30. 

The types of seeds used were either provided by government (40%) or were purchased from private companies (30%). Some farmers mentioned that they used their own seeds (17%). Most of the farmers used fertilizers for their crop plants but did not mention particular names.   

These farmers cultivated various vegetable plants as well as cash crops such as cauliflower, cucumber, cabbage, onion, tomatoes, groundnuts, etc. 
The farmers mentioned fungal infections in local language like falkuj, bhuri, Downey mildew, powdery mildew, khandimar, karapa, mava, etc.  Most of these plants get affected by powdery mildew. 

Almost 75% of the farmers recognized the fungal infections on plants; only 25% farmers stated that they found it difficult to differentiate between fungal and viral infections.  All farmers use different fungicides to protect their plants such as urea, kavak, (chemical), shen khat (organic) etc. More than three fourths of the farmers used chemical fungicides while 23% used organic fungicides.  
It was also observed from the responses that traditional remedies to protect crops from fungal diseases were widely and regularly used. Overall, it was noticed that farmers were well acquainted with fungal diseases and used various fungicides of different companies along with traditional solutions. These fungicides were used both after and before infection and were applied either in the morning or in the evening. They used different equipments to apply fungicides such as simple pumps, cover sprays, Knapsack pumps, etc. 

5.1 Types of information
It was noticed that the farmers needed information about crop management including soil details, life cycle of fungal species, and solutions for fungal infections. They required more information on the following areas, (Table 2).
Table 2: Types of Information 
	Types of information

	Fungal and viral infections their effects and remedies

	Information on Chemical and organic fungicides

	How to handle fungal infections

	Crop management

	Weather predictions and infections

	Life cycle of fungi and remedies at each stage

	Fungicides, their prices and company details


5.2 Information collection habits
It was interesting to note the sources used by farmers to collect information about fungal infection. Agricultural exhibitions were popular amongst the farmers. Special lecture series in these exhibitions on use of fertilizers, fungicides, and pesticides increased the knowledge of the farmers. Personal contacts were important sources of information. Farmers also collected printed information on fungicides from company representatives as well as from shopkeepers from whom they purchased fungicides.  
5.3 Information media
The farmers mostly needed information in print form, though pictorial and audiovisual formats were useful. They felt that printed material in local language along with all details of fungal infections, list of companies, representatives, and weather predictions would help a great deal. They further mention printed material including leaflets, small pocket guides, posters, and hoardings will be more useful. 
5.4 Sharing of information

Each farmer had some kind of information, whether about traditional remedies or commercial solutions. It was found that 80% farmers were ready to share the information they had with others, while the remaining 20% (i.e. 6 farmers) claimed that they would not like to share their information with others. 

6. RESULTS AND DISCUSSIONS

Analysis of the questionnaire and the study of various company leaflets helped in designing the contents for the information product - in the form of a database or perhaps an information booklet related to fungal infections and fungicides. The following types of information were required by small scale farmers.  They also needed this information in the local language. 

Infection details

· Name of host plant (local name) 

· Infected part of host plant

· Nature of infection 

· Effect of infection 

· Period of infection

· Action on the host plant

· Path of infection

· Symptoms

· Name of disease

· Nature of life cycle pattern

· Infected host image description
Fungicide details

· Name of fungicide

· Company name, address and contact details

· Advantage of fungicide

· Time of application

· Proportion of fungicide

· Procedure to use fungicide

· Equipment 

· Price of fungicide

· Target of action

· Direction of action of fungicide

· Mode of action

· Compounds

· Healthy plant description

· Life cycle image description

· Climate details 

· Weather during application of fungicide

Farmers needed information in simple language and in pictorial form. One fungal infection has several fungicides. They insisted to have information of all companies together so that they will compare prices and other details of a specific fungicide.  Printed information should be in color text and in local language with lots of relevant images.  They preferred to keep this booklet in pockets as refer once in the field. 
As mentioned earlier, these contents were used in the web based Fungal Species Information System in which the focus of the database is more towards its contents rather than the design.  Following figures 1 and 2 shows the information for grape plant as a sample entry.  It gives information about five different fungicides available for powdery mildew fungus in the market. It’s possible to enter and retrieve data in the local language. Moreover, the complete data can be later printed in the form of booklets for farmers. 
Figure 1: Contents of the Database
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Figure 2: Images in the database
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7. ROLE OF ICTs
Interviews with intermediaries helped in understanding the real problems of these small scale growers.  The power of ICTs could be used completely when contents of the information systems are based on the requirements of the users.  ICTs have not made much impact to these small scale farmers as they are facing problems of power supply. Illiteracy is another major problem. After working for nearly 12 hours they hardly get time to watch TV programmes related to agriculture. Mobile phones are not affordable.  Mostly they are dependent on intermediaries like company representatives and local shop keepers to select the right fungicides.  Many intermediaries further create a problem of selection of right fungicide at the right time.  

Under such circumstances, many farmers have suggested that there should be a village based information centre where they will interact with people to get information. Efforts by government and NGOs will be more beneficial when intermediaries like librarians / information professionals work in such kiosks or information centers at village levels. 

8. CONCLUSION AND THE ROLE OF LIBRARY AND INFORMATION SCIENCE PROFESIONAL
Farmers needed information mainly about fungal infections and fungicides to be used in simple language and in pictorial form.  Intermediaries like company representatives and shop keepers help them to select the fungicides.  To get the right information from these intermediaries have limitation to a certain extent.  Information literacy of the shop keepers matters lot in this case.  Moreover, company representatives will market only their products.  This is creating confusions among farmers. They also get information from exhibitions held in nearby cities.  Personal contacts with other farmers and experts in the fields help in getting the information. Lots of barriers like short supply of electrical power, lack on ICT infrastructure, illiteracy, lack of information in local language in the form of printed booklets, are the major concerns in getting the information.  
Library and Information Science (LIS) professionals can work as an intermediary between farmers and information as well as help software professionals in designing the information products which could disseminate information online or offline.  The project demonstrated that library professionals can use their understanding of user needs to elicit information which can help in creating a more suitable and satisfactory database design, thereby adding value. This methodology of collaboration among LIS professionals, information technologists and farmers could be extended to other fields as well. Instead of working as experts, librarians should work as co-explorers, developing contents and services for specific user groups in concert with them and with a full understanding of their needs [11].
Village level information centre or public libraries in villages will have,

· Printed material mostly in local language in image format / broachers / posters / hoardings, newspapers etc.

· Handheld multimedia devices those  work on batteries 

· Audio and video resources 

· Information literacy programs 
· Modern ICTs which will provide access to information available, at various kiosks, Internet and on other devices. 
· Selective Dissemination Information services at regular intervals to individual farmers. 
· Broadcasting services
LIS professionals will not only help farmers but also other communities in the village including housewives, teachers and children in schools to enrich them with latest information according to their information needs. The skills and capacities of LIS professionals in providing right information to right user at right time will certainly advantageous to all farmers and villagers. 
9. FUTURE STUDY
A small grant to carry out this study will be received soon from the University of Pune.  Information needs of farmers in other areas will be studied.  Collaborative work with farmers as well as computer professionals working in the field of HCI will be carried out.  
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