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BACKGROUND
Bangladesh is a country of deltas and rich alluvial plains in the eastern part of the Indian sub-continent (20°34´ to 26°38´ N latitude and 88°01´  to 92°41´ E longitudes). The total area of the country is 1,47,570 sq.km where cultivable land  is only 8.3 million hectares. Total population is 146 million and population growth rate is 1.54% as per population census, 2001. The average per capita income is only $ 482 (BBS, 2006). The country is bounded by India in the north and west, in the east by India and Myanmar and in the south by the By of Bengal. Topographically, it is practically monotonously flat with elevation exceeding 10 meters above mean sea level. Variation in the terrain is brought about only in the southeast by the Chittagong Hill Tracts region and by the hills of the northeast part of the country. The basins include the Ganges, Brahmaputra, Meghna rivers, which drain in to the Bay of Bengal.Temperature, rainfall and surface inundation are the major agro ecological factors that govern the distribution of crops in Bangladesh. For dryland crops, rainfall as related to the soil moisture supply and for summer crops surface inundation during the wetland periods are the major factors that determine crop suitability. Floods and droughts are the two major problems limiting both crop intensification and increased agricultural production in different agro ecological regions of the country. Soil salinity is the dominant limiting factor in the coastal region especially during dry season. It affects entrain crops at different levels of soil salinity and at critical stages of growth, which reduces yields. Agriculture is the mainstay of Bangladesh economy. Agriculture sector employ 52% of the workforce and the contribution of the Agriculture sector to the GDP is about 21%. The literacy rate is 50.3% and 47.0% of the people are still living below the poverty line. The agriculture is stressed by ever growing population pressure, non-agricultural demand, decrease in agricultural land and fertility level, natural hazards. For overcome such problems policy makers and rural people must have excess to relevant information on land, soil, climate, hydrology, crop and socio-economic condition of the people. Appropriate technology needs to be employed, which is capable of handling all these drawbacks as well as providing appropriate tools to present information for better understating and decision making process. Information and Communication Technology (ICT) may accomplish all these. Globally, the development of ICT has proven its potentials not only for enhancing development efforts, but also reduced the distance and turned the world into a global village (O’ Farrell, 2003). Although computer had been introduced in the country about 45 years back, application of ICT in agriculture was initiated little over two decades ago. A major ICT initiation was taken in 1979 to computerize the information generated through the new reconnaissance soil survey during the period from 1963 to 1975, which is know as the Land Resources Appraisal of Bangladesh. Later, several ICT programmes were undertaken and the output of these is used for agricultural research and development and extension. Services are being provided to the Ministry of Agriculture and other Ministry, various research institutes extension agencies, universities, international organization by catering to their needs. The government has declared ICT as thrust sector and put much emphasis on the computerization and establishing e-governance in all aspects of development. 
INTRODUCTION
ICT is a powerful tool for handling information, from acquisition and production to transmission, archiving and storage. ICTs are those technologies that can be used to interlink information technology devices such as personal computers with communication technology such as telephones and their telecommunication networks. The most common perception of ICT is that of computers and internet including common technology of radio, television, telephone, fax, video program, wireless and satellite technologies being used in ICT activities. Rapid and on going convergence mean that devices such as digital cameras, digital video cameras and players, multimedia projector and mobile telephones are compatible with more traditional media such as radio and television. Thus, most devices can now be linked to others to share and exchange information. The role of ICT for development is significant in facilitating disseminations of information to the people. Information leads to access to resources and for the poor without access to information would mean more acute form of deprivation of resources that are important for livelihoods (agriculture), education, health and survival. However, ICT has given tremendous growth in the last decade, but its impact on rural development is lagging behind in Bangladesh. The rural population of Bangladesh depends on agriculture both for employment and income. Small holder farm families are more common in a developing countries like Bangladesh, which are facing increased pressure to respond to rapidly changing market and to adopt latest of technological innovations. Farmers information needs  include not only those related to agronomical practices but also those related to weather, financial service, inputs, post harvest technology, storage, transport, market information and consumer preference. Farmers now need quality information about technological options in farming to produce and participate better in markets. They need to know not only market prices but also trends about market prices to plan for cultivation. Development of rural communities can be possible with the help of updated agricultural information, market facilities and prices, improved farming technology, pest management cropping intensity, input use, high yielding varieties, maintenance of irrigation infrastructures, soil condition, credit and post harvest handling. The useful and useable information is always a critical factor in Bangladesh for rural development. Bangladesh has success stories of ICT road map to village. Grameen Telecom Village Mobile Phone program is one of the unique efforts to provide ICT facilities to the rural areas. The aim of the present paper is to provide some ideas about the delivery of agricultural information to small holder farmers and how they benefited from the ICT.           
APPLICATIONS OF ICT FOR SMALL HOLDER FARMERS IN BANGLADESH

 “Access to information may improve a farmer’s productivity; enhance awareness about innovative farm practices and market trends, and this in turn will contribute immensely to national development”.
Agriculture including fisheries and livestock is the main source of earnings for the majority of the people of Bangladesh and hence use of ICT systems in these sectors are very much essential to reap its unutilized potentials and thereby improving the socio-economic condition particularly  of the small holder farmers. The main stream ICTs tools engaged in Bangladesh are as follows.

Radio: The audio communication system

Agriculture Information service (AIS) is a development support organization aiming at assisting farming community for increasing their agricultural production. AIS has been performing its role towards narrowing the gap between the scientist and the farmers through production and supply of different kinds of materials. AIS with its 6 regional offices based at 6 regional radio stations prepare time bound background materials for on-ward broadcasting through the radio (daily 5 minutes in the morning and 70 minutes in the evening). The messages relate to agriculture, fisheries, livestock, forestry, co-operatives, nutrition, folk songs, special bulletins, farmers interviews. Besides, these interviews with farmers and extensionists are recorded in AIS sound studio and the tapes are sent to the radio for onward broadcasting. Moreover, question-answering to the farmers letters are arranged fortnightly and broadcasted through radio. In this popular event, numerous letters of farmers on various aspects of crop management like fertilization, irrigation, pest and disease control, crop husbandry etc and also on livestock and fisheries are received and accordingly appropriate suggestions and recommendations are given to solve such problems. It is a great opportunity to express to the world community that the author of this paper has been answering to the farmers’ letters of the radio program named “Desh Amar-Mati Amar” (My country and My Soil) for the last 22 years. Similar programs are also being broadcasted from other regional radio stations. These programs are very useful to the farming community as radio program reached every nook and corner of the country and radio is still widely used media to the rural people.

Television: The audio-visual communication system
Bangladesh has a state owned television channel called “Bangladesh Television” (BTV) along with its regional stations. Moreover, there are several non-government satellite TV channels like ATN-Bangla, Channel-I, ETV, NTV, RTV, Bangla Vision etc. As TV programmes have been attaining increasingly popular and effective too, thrusts are given to disseminate agricultural information through TV. In this regard, BTV telecasts a weekly TV program called Mati-O Manush (Soil and People) on various aspects of agriculture, which is very popular and effective as well.
A tremendous attraction is created in the recent years on Channel I agricultural programme called Ridoya Mati-O-Manush (Soil and people in the heart). The diversity and contents of the program are so lively that attracts the mind of people of all strata. Through this program, the farmers have got access to exchange their views with the agricultural scientists, extension personnel and experts. They also have the opportunity to observe the utilization of the technologies, their uses and benefits. As such they become convinced and adopt the technology. Use of urea supper granules (USG) in the paddy field, vegetable and fruit cultivation in the homesteads, fisheries, livestock, poultry, tree plantation are notable in this regard. Other TV channels also telecast similar programme. The TV programmes also covered most of the areas of Bangladesh due to intensification of rural electricity, use of generator and the expansion of TV channels. As such, TV is used as a powerful tool for the delivery and dissemination of agricultural information to the small holders.

Mobile phone services
In this era of communication super high way, the mobile phone users in Bangladesh jumped 118 % to well above in the last year. It gave the mobile market the one-third size of fixed telephone network of Bangladesh Telegraph and Telephone Board (BTTB). Among the mobile phone companies, Grammen phone, Bangla link, Tele talk, City cell, Aktel, Warid are notable. Grameen phone has been consistently maintaining its dominance followed by Banglalink. Grameen Telecom is a company dedicated towards extending the benefits of the information revolution amongst the rural people of Bangladesh. Grameen Bank (GB) plays a vital role in implementing and expending the village phone (VP) program. Village phone is a unique idea that provides modern telecommunication services to the poor people in Bangladesh. The village phone program yields significant positive social impacts including quality of life benefits. Now a days rural farmers have the opportunity to contract with agril. extensionists, scientists and experts to get prescription of their problems through mobile phone network especially village phone with cheaper rates.  
Multimedia approach
In any campaign multimedia approach has been found to be very effective for example rat tail collection campaign and popularizing tree plantation was two very successful programme where several multimedia were used. In Bangladesh context, considering literacy and socio-economic structure audio-visual media is more effective. The media can communicate both literate and illiterate people at the same time. Among these two media, video is more effective. By video media, receiver can perceive information clearly.

Internet services

Bangladesh entered the internet world in 1993 by using offline e-mail service. First online dial-up service started in 1996 through VSAT-based data connectivity. However, most of the internet connections are confined is urban areas. The district level internet connectivity also limited in dial up lines. The rural people are lagging behind the internet connectivity. Therefore, delivery of agricultural information through internet to the small holders in Bangladesh is still not possible. 
Geographical information system (GIS) 
A GIS based computerized land information system for the whole country was established in 1996 at Bangladesh Agricultural Research Council (BARC). The GIS database is used for crop production technology, generation and transfer, crop diversification and disaster preparedness programme planning considering the socio-economic aspects of the farmers. Several applications have been developed for facilitating data handing and analyzing some of them are as follows:
· Land resource inventory summery program     
· Crop viewer

· Climatic map

· Quick mapping system of soil maps

· Drought mapping and analysis 
· Cropping pattern suitability model
· Inundation analysis  

The benefits of the GIS in tools are disseminated to the farmers by extension expects through other ICT tools.
CONSTRAINS

ICTs rely on physical infrastructures (electricity, telecommunications) and even when such infrastructures are in place, difficulties arise when they are poorly managed or too costly to use. Without infrastructure of electricity and telecommunication, ICT can do very little and rarely at the village level in Bangladesh. Matching the most appropriate communication technology with people’s needs and capabilities is a crucial task for ICT providers. Major constraints in this regard are given bellow:
Electricity 

The electricity infrastructure is urgently needed to develop any sort of ICT infrastructures in the rural areas of Bangladesh where most of the small holders are lived.   
Telecommunication

Telecommunication infrastructure is one of the integral parts of the ICT. But this infrastructure is not fully built yet in the rural areas of Bangladesh. However, mobile phone network is expanded rapidly.

Internet

Internet accesses are unavailable in most of the rural areas of Bangladesh due to lack of electricity, telecommunications and computer facilities.

Tele-center

Rural tele-center can ploy a vital role to disseminate the information to the villagers for improving their livelihoods. But Bangladesh still lacks enough measurable information centers to collect and disseminate the information to the villagers.  

Shortage of IT experts

Shortage of skilled and even semi-skilled manpower in ICT for rural development is acute in Bangladesh.

Illiteracy
A large number of populations, mostly farmers and women are illiterate. These people are lack of the basic skills needed to get the benefits of ICT.

Language

Small holder farmers of the rural areas are usually familiar with the local language (different accents of Bengali) only. As such, software application instructions and agricultural related information coming through ICT are very difficult to them to understand.

RECOMMENDATIONS
· Electricity infrastructure should be strengthened and expended through out the country;
· Telecommunication infrastructure should be liberalized and set up in the rural areas as early as possible; 

· Broadband internet backbone should be established in the rural areas with due priority;
· Rural tele-centers should be established in the villages of Bangladesh with adequate information and communication technology infrastructure like requisite hardware, software, electricity, telecommunications and high bandwidth internet connectivity;
· Initiative should be taken to provide alternative means of delivering information through CD ROMs;

· Basic education should be provided and ensured to the rural people;
· Efforts should be made to develop software and agricultural related information in local language preferably in Bengali;  
· Users of ICTs must be trained in use, application and maintenance of such tools;
· Nation-wide ICT systems should be implemented for rural development activities, agricultural, horticultural, fisheries and livestock extension for farmers, technological guidance for rural enterprises; 

· Non-government organizations should be encouraged to establish centers at the village level for providing hardware, software or other support services;
· ICT programme should be planned in such a way which can easily understandable, reachable and beneficial to the farmers and rural people;

· Devices of ICT should be established in the rural market, upazilla offices and grass-root level offices and accessible to the small holders in the village and
· Radio and television programms related to agriculture should be strengthened and dissemination must be ensured.  
CONCLUSIONS
ICT has become an indispensable tool in fighting against world poverty. The importance of ICT is recognized as a tool that serve the poor in rural areas who predominantly depend on agriculture by improving the access, quality and current relevance of information to support their livelihood and food security strategies. In Bangladesh, mass electronic media like redio and television  are widely used in disseminating agricultural information technology to the small holders farmers. Moreover, in the recent years mobile cellular phone is extensively used among the rural community. The factors of slow process of dissemination of information depend on ICT infrastructure, which is also depend on the infrastructure of electricity and telecommunication. It is nearly impossible to establish ICT infrastructure in rural areas of Bangladesh without proper development of electricity and telecommunication network. ICT is constantly changing. For the development of Agriculture, ICT is an invaluable tool. The future initiatives for agricultural developments through ICT in Bangladesh would be to achieve one of the main “Millennium Development Goals” developing a global partnership for development.
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