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Abstract To compete in world markets, New
Zealand's horticultural industries must meet
increasingly stringent quality standards and market
preferences, and continue to offer new and
innovative products. Their ability to do this depends
on the continual transfer of new orchard management
technologies from discipline-based research
programmes. "Orchard 2000" is a computerised
decision support system designed to provide a
standard framework for the encapsulation of
horticultural science into decision support "tools"
for orchardists. These decision support tools provide
information which helps decision makers with
specific management decisions. The framework
incorporates an orchard database which stores details
of orchard layout, weather, production, operation,
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and finances. The decision support tools share this
database rather than having their own files, so data
are stored in an easily accessible and non-redundant
form. These tools also have a consistent graphical
user interface, reducing the learning time for new
tools. Prototype decision supporttools for orchardists
have been tested by trial groups of apple and kiwifruit
growers, consultants, and agribusiness. The
prototyping approach for tool development implies
continued iterative refinement. An "open" software
standard has been adopted to encourage third party
development of decision support tools.
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INTRODUCTION

The rapid expansion of the value of New Zealand's
horticulture exports, from c. NZ$ 18 million in 1970
to c. NZ$ 1800 million in 1991, has been associated
with a high degree of innovation and rapid adoption
of new technologies. Orchard-based industries
dominate both the current value and prospects for
future growth of New Zealand's horticulture exports.
These orchard industries are being affected by
tightening specifications for fruit quality, increasing
complexity of "on-orchard" and "off-orchard" crop
management, and reducing profit margins. The
future competitive ability of New Zealand's orchard
industries will hence depend increasingly on access
to information and the ability to make more effective
use of complex information in decision-making for
crop production and marketing.

Transfer of new and developing technologies to
orchard industries in New Zealand is currently
considered inadequate (M. R. Paine 1992, unpubl.
survey). A close interaction between horticultural
research and orchard industries is important for
identifying problems and developing appropriate
solutions. Recent trends in technology transfer
include increasing use of computers and information
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technology, and a shift in emphasis from prescriptive
management solutions (e.g., Buwalda & Smith 1988)
to the support of management decisions (i.e.,
"decision support")- Such a shift may yield new
opportunities for information access and synthesis
in a decision making context.

Access to, and familiarity with computer
technology is vital for adoption of a computerised
decision support system designed for New Zealand's
orchard industries. A recent survey (Stewart et al.
1993) of apple growers in Hawkes Bay has indicated
more than 40% ownership of personal computers
(PCs), with 60-70% of growers indicating a
willingness to adopt PC-based technology transfer.
Assuming similar statistics for orchardists in other
fruit sectors, access to and willingness to use
computers should not be a barrier to the adoption of
computer-based decision support systems.

This paper describes "Orchard 2000", a decision
support system designed for New Zealand's orchard
industries. Key success factors for development
and implementation of a computer-based decision
support system are illustrated, to guide identification
and development of future decision support tools
compatible with Orchard 2000 while also serving as
an example for the development of decision support
systems for other biological industries. Brief
consideration is also given to key decision support
tools already developed for Orchard 2000, to
illustrate application of this decision support system.

DECISION SUPPORT SYSTEMS FOR
ORCHARD INDUSTRIES

Traditional forms of technology transfer operating
in New Zealand's orchard industries include
publications and technical bulletins, seminars and
field days, and extension specialists and consultants.
Most orchardists seek information at some stage
from technical bulletins and journals, but use of
these media can be infrequent. The advent of "user-
pays" for horticultural consultancy appears to have
been associated with declining frequency of seminars
and field days and a termination of traditional links
between researchers and extension specialists.
Although traditional methods of technology transfer
remain useful, alternative methods increasing the
frequency and use of new information by orchardists
are desirable. Efficient information flows within an
orchard industry should yield a competitive
advantage for growers through rapid technology
transfer, and provide an opportunity to improve

monitoring of crop production and quality for
producer and marketing boards.

Decision support systems are assemblages of
decision support "tools", linked by a common user
interface and underlying database(s). Decision
support systems are at the top of a notional pyramid
of information systems, typically found in
organisations. Transaction processing systems (e.g.,
accounting software) deal with day-to-day business
transactions. Management information systems
summarise data from business transactions into
useful information, typically as reports. Decision
support systems use such summarised data, adding
the ability to model, forecast, and answer "what
if..'?" questions.

Computer-based decision support tools applied
for technology transfer are objective, consistent,
and can be available on demand to the grower.
Unlike paper-based or broadcast media, a grower
can interact with the information presented, to
customise it to a specific situation. Probable
outcomes of different strategies can be tested in
terms of impacts on a particular orchard. This
experimentation can be an important component of
grower education. Although a consultant can
perform a similar role, in tailoring general
information to an individual, such experimentation
by the grower can be relatively costly. Computer-
based decision support tools also present a number
of advantages for scientists. Representing knowledge
in such an accessible, consistent form may reveal
weaknesses in underlying models and/or differences
between models.

A decision support system can provide a vehicle
for linkages between a research organisation and
industry partners. The adoption of new technologies,
such as decision support sytems, may occur relatively
quickly in the pipfruit and kiwifruit industries.
These industries are well integrated and have
comprehensive systems in place for monitoring
crop volume, quality, and management from the
field to consumer, and already mandate internal
changes (e.g., pesticide use and product quality
standards) which impact on growers.

Decision support tools are expensive to produce
in comparison to reports and articles, and require
on-going support and maintenance. They can lack
the common sense and wider view of an extension
specialist, and may not adapt to new tasks. Methods
for interacting with decision support tools are still
primitive. Nevertheless, decision support systems
are appropriate for technology transfer in situations
where scientific research has yielded a useful


