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INTRODUCTION 

Modem farmers must process an overwhelming quantity and diversity of infonnation 
of varying relevance. The Canada Ontario Green Plan ( 1992-1997), the most recent in 
a long series of government initiatives. was a program to encourage and assist farmers 
with the implementation of appropriate farm management practices within the 
framework of environmentally sustainable agriculture. Large quantities of infonnation 
which the farmer, in collaboration with government and industiy advisors, must 
interpret were generated through the following components: 
- Research into manure management and closed-loop recycling, on-farm 
implementation of sustainable cropping practices, state of resource assessment and 
environmental monitoring. 
- Rural Conservation Clubs, developed and carried out by groups of farmers. 
- Woodlands, Wildlife and Wetlands, a series of demonstration projects designed to 
promote healthy ecosystems with a mix of agriculture, forest areas and wetlands. 
- Best Management Practices booklets, a standard, awareness-level reference for 
farmers and the general public. 
- Enviromnental Farm Plans, led by fanners to provide several thousand Ontario 
farmers with an assessment of their individual fanning operations. 
- Teclmology Transfer, tl1rough tlte Stewardship Infonnation Bureau and tl1rough the 
technology transfer committee. 

The number of government advisors and industiy specialists available to assist 
fanners has been significantly reduced. In recognition, the technology transfer 
committee of Green Plan evaluated alternative methods of transferring infonnation 
and technology to fanners and the agricultural industiy. One activity reviewed the 
state of knowledge about factors affecting the adoption of innovations (IME, 1997). 
Their report identified five stages in the innovation decision process: transfer of 
knowledge, persuasion, decision, implementation and confirmation. 
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IME ( 1997) note that while the Internet provides a new channel for delivery of 
infonnation to fanners, there is little research on its use by the fann conununity or, 
more specifically. its impact. They anticipate that it will be important at the 
knowledge stage. We suggest that. with two-way infonnation exchange, it can also 
impact on the decision, implementation and confirmation stages. 

We were asked to evaluate the usc of the world-wide web and associated software 
tools to create an improved system for agricultural infonnation integration and 
exchange. The specific objectives were to: 
-establish the linkages between infonnation at the levels of awareness (e.g. BMPs) 
technical (e.g. scheduled and ad hoc extension publications) and research reports, 
- retain information at the greatest level of detail, and 
- develop and implement efficient procedures to select relevant infonnation and 
provide easy access pathways through two-way communication 

Tllis project uses HTML and other Internet tools as well as relational database 
teclmology to integrate the research infonnation with the body of existing knowledge 
about agricultural operations and explore means of selection and exchange of 
infonnation with the fann conununity. It deals with the large volume of research 
infonnation (available in printed and digital fonnat) from almost 40 projects which 
were the research component of the Canada-Ontario Green Plan as an example 
implementation. In addition, many of these projects also delivered the 'raw' data in 
digital format for incorporation into a standard format comprehensive database. 

2 RESULTS AND DISCUSSION 

2.1 Progress in building a sustainable World-Wide Web presence 

Agriculture and Agri-Food Canada has been pro-active in building and tnaintaining a 
presence on the World-Wide Web. Related organizations, such as the Ontario 
Ministry of Agriculture. Food and Rural Affairs (and indeed many internationally) 
have developed similar information systems. 
Our research group built a prototype Web site (Swayne et al, 1996) which provides a 
framework of agricultuml activities encompassing the province's agricultural research 
and infonnation structure and publications and offers links to external agencies. The 
infonnation is organized within topic groupings familiar to the fann community. There 
are several methods of infonnation access; including, broad level filters to select 
levels of infonnation (researclt teclmical, awareness), standard browse and keyword 
searches. network structure to facilitate selection of subsets of infonnation specific to 
user needs and several small expert systems with HTML interfaces to select 
information which is even more specific to the needs of the user. 

Manure Wizard is a C application running a stnall set of rules govenling waste 
production. storage, disposal and use as crop fertilizer. A consultation produces a 
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report specific to the user's situation and a recommendation as to whether or not the 
user should access a more comprehensive expert system for increased information. 
The role of the expert system is to increase precision without affecting the recall 
comprehensiveness. 

Weed Assist is a weed identification and treatment decision support system It is an 
example of information transfer for well-defined tasks such as pest management. It is 
was implemented by Hess ( 1996) for retrieval of chemical fact sheets and pesticide 
recommendations from decision tables. New fact sheets can be substituted as they 
become available. The document stream can be pruned to remove superfluous 
material. The decision tables, as they are presented, can be made into interactive 
selective mechanisrns (as has been done in Weed Assist). This prototype provides a 
direct illustration of how another initiative of the Green Plan Technology Transfer 
Committee (EP-75 an expert system to provide pesticide recommendations) could be 
integrated with Internet information transfer. 

2.2 Managing an agricultural information integration and exchange system 

The underlying storage fonnat has been designed for efficiency of access and ease of 
update. Attributes of each document arc recorded in a meta-database. There are three 
broad categories of document: infonnation documents, navigation documents and data 
documents (i.e. research measurements). The metadata describes the origin and 
function of each document and its relationship to other documents. The metadata is 
also used to create dynamic views to the system specific to individual user. This is a 
fourth docwnent class: virtual dynamic documents designed to enhance functionality. 
Tllis flexible view capability, called TreeWidget, is designed to produce a user
oriented view, eliminate links wllich are not relevant, and update the user view as 
required without affecting the document collections. 

2.3 Two-way information flow 

To some extent, the two-way flow of information has already been achieved. At a 
simplistic level, the filters and keywords are the infonnation used by the system to 
select a subset of information. At a more sophisticated level, the expert systems and 
the Tree Widget profile provide a means for precise specification of individual fann 
conditions and information. Currently, user information is deleted after it is 
interpreted. User-supplied information could be retained to identifY developing areas 
of concern or to target areas requiring improved information. In general, however, it 
will be necessary to protect the identity and confidentiality of individual fanners by 
aggregating information by geographic region (e.g. county) or class of fann. Also 
checks are needed to avoid the accidental or malicious use of the system to create false 
input. It is important to know whether the data represent the actual situation or are 
from testing possible scenarios. 
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3. CONCLUSIONS 

The current system offers improved management and integration of agricultural 
infonnation and constitutes a viable alternative for dealing with infonnation overload 
and reductions in advisors and ex1ension personnel. The prototype has been 
transferred to the Agriculture and Agri-Food Canada Web site (www.agr.ca) to 
provide ongoing access to the infonnation generated from the research component of 
the Canada-Ontario Green Plan. In the future. as the two-way flow of infonnation is 
further developed, the system may assist in evaluating Best Management Practices, 
and provide feedback on the impact of farming on the environment. The approval 
needed to input the infonnation to a monitoring (farmer survey) program is not a 
technological problem but a legal one. 
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