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Abstract. World’s economy drives on crop production. Currently, most of the
countries are facing food shortage in each year. Farmers are trying to increase
their productivity but they need specific information so that they can take right
decision in the right time. One of particular challenge facing farmers is plant
disease, which can be defined as deviation from normal physiological function-
ing that harmful to a plant. In this paper, we proposed a knowledge based proto-
type called AKB that help farmers to get a better decision.
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1 Introduction

Each year 80 % of the world’s economy depends on crop production [1, 2, 9, 10, and
15]. Farmers cultivating crops need good information for increasing productivity.
Thanks to modern technology, it is how possible to help farmers take the right deci-
sion in the right time. One particular challenge facing farmers is plant disease, which
can be defined as a deviation from normal physiological functioning that is harmful to
a plant [4, 6, and 9]. Disease can impact negatively on crop productivity. Sensor tech-
nology can warn farmers about potential outbreaks of plant diseases. Most of disease
information is kept in the relational databases which are not easily shared with others
through the world-wide web. It is necessary to break these information silos so that
everybody can access this important information.

The principle[8,7] of open data is that data has to convert into the resource description
frame work (RDF) and data can be accessed through the uniform resource identifier
(URI). RDF data can be understood by human and machine. The RDF is presented in
triple format (subject, predicate and object). Each triple is considered as a resource
having an URI and data can be downloaded on the fly by suing the URI. Then, this
RDF is stored in the triplestore which is also called knowledgebase.

We propose a prototype knowledge sharing system called AgroKnowledgeBase
(AKB) where we combine the disease information with dynamic information about
environmental factors that contribute to heightened disease risk. This knowledgebase
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can be used for populating the disease information in distributed manner; extract
knowledge for educating the farmer and facilitate the knowledge for decision support
engine so that a farmer can take decision about crops; AKB also gives the facilities to
context based awareness services.

This paper starts with the related studies. In section 3, we present the prototype AKB.
In section 4, we describe a use case for poppy plant. Finally, we conclude that the pro-
totype can be used for providing knowledge about the plant diseases in Tasmania.

2 Related Studies

The approach is specially-tailored for agriculture science data and more plant data and
associated environmental factors. Similar work has been done in the context of life
sciences, specifically in the medical domain such as Linked Open Drug Data, Yeast
Hub, BioDash and BioGateWay [4, 6]. In the agricultural domain there has been
some work developing expert systems around phytopathology for plant diseases [11,
13]. For example, botrytis decision support system® is tool for generating alert for
botrytis diseases’. None of this work has considered the concept of an open
knowledgebase system [12, 17].

3 AgroKnowledgeBase(AKB)

Fig.1. shows a conceptual sketchy view of the AKB prototype for plant diseases:

e Data : we collect the legacy plant data and convert them into RDF by using the
java programming wrapper and store the data into the triplestore called “AgroK-
nowledgeBase”
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Fig. 1. AgroKnowledgeBase for plant diseases

e Sensor Cloud: CSIRO has a sensor cloud platform where all the environmental
data are stored. Sensor data comes in different format such as .txt, .shp, .netCDF
etc. The CSIRO Sensor Cloud provides an API for accessing the data in JavaScript
Object Notation (JSON) format. This format is converted into RDF format using a

java wrapper.

e AKB: is built on a triplestore where data are store in triple (subject, predicate and
object) format. It contains plant disease and environmental data.

e User Interface: A user interface shows the RDF data as human readable format.

e Knowledge cloud: Linked Open Data Cloud (LOD) is a data hub. Providers have
been published their data in an open lenience format in RDF format. Most of the
domain data can be found on the cloud. But we considered the Agriculture related
data. These dataset can be accessed via SPARQLEndpoint. The SPARQL is a que-
ry language for RDF data Set.

The workflow of AKB collects heterogeneous plant disease data from the different
sources, converts them in the RDF format and stores theses in AKB. Dynamic data
such as temperature, rainfall, and humidity from sensor cloud is also converted and
stored in AKB. This dynamic data is used to predict disease risk at run time. A
userface has been built on the top of the knowledgebase for showing the data in hu-
man-readable format. Finally, we integrate concepts from AGROVOC; the largest
Agriculture linked Open Data in the world, and DBpedia. This integration allows
large amounts of information to be navigated. All these data can provide the better
input for a decision support system [5, 7, 12, 17, 13, and 21].

4 Use case: Poppy

We use poppies as case study because Tasmania is the world’s largest producer of
opium alkaloid for the pharmaceutical market [3, 16]. About 20 000 ha is under pop-
py cultivation and the industry is one of the largest employees in the state. The poppy
industry is experiencing major disease issues. To solve the problem, we developed an
AKB prototype to provide poppy farmers with useful, contextualized, information.

4.1 Plant disease Ontology in SKOS format

Our proposed case study has been tested with data from the “Plants For A Future”
(PFAF). The PFAF MySQL plant database consists of approximately 7000 species of
plants hazard and dynamic information [2]. We convert this legacy format to unified



“Simple Knowledge Organization System” (SKOS) format [19]. SKOS is a W3C
standard mostly used by the library community. We use SKOS because it gives flexi-
bility of semantics than RDF/OWL model. Furthermore, SKOS is a relatively easy
platform to use.
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Fig. 2. Concept model for Poppy plant

Fig.2. describes the plant concept scheme where plant is abstract concept, narrow
concept poppy and optium poppy. Optium poppy has some characteristics “hasHaz-
ard”, “hasDemography” etc. More properties are stored in the triple store. For exam-
ple, “hasHazard” can be used for providing alter to the users and also “hasDemogra-
phy” can provide the information about the location where this plant can be found.

4.2  Linked Open Data for Plant Diseases

One of principles of LOD is that it needs to provide resource information in a human
readable format. We create a simple interface (see Fig.3.) where each page represents
as a resource. We use the Pubby tool [8, 18] for Hypertext Markup Language
(HTML) presentation and content negotiation by using Hypertext Transfer Protocol
(HTTP) access. It also provides download functionality for getting the RDF and num-
ber of triple ( NT) files.
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Property Value

hasCommoniame 1 Opium Poppy (en)

hasDemagraphy ¥ Europe to Asia, though the original habitat is obscure. A rare casual in Britain. (en)

hasFamiy W papaveraceae (en)

hasHabitats 1 Not known in & truly wild situation. (en)

hasHazards B this plant contains a number of very toxic compounds, many of which are extracted and used as pain kilers etc in medicine. They are also used to make ... »more» (en)
hasImage ¥ http://commons.wikimedia.org/wiki/File:Koeh-102.]pg (en)

hasLatinName ¥ Papaver somniferum (en)

prefLabel ¥ poppy (en)

The Plant Ontology is maintained by CSRIO for research purposes.
As Turtle | EBRDF[XML

Fig. 3. User interface for AKB

Furthermore, we also provide the SPARQL endpoint by using the Sesame triple
store where a user can query the particular information.

5 Conclusion

80% of the world’s economy is dependent on agricultural production. Effective man-
agement of plant disease remains a significant challenge to farmers. Recent advances
in sensor and knowledge management technologies can help farmers mitigate the
negative impact of plant disease. AgroKnowledgeBase is an example of an open
knowledge management system. This system provides farmers with continuous dis-
ease risk assessments by integrating real-time sensor information stored in the cloud
with plant disease information. We have successfully demonstrated how AgroK-
nowledgeBase can be applied in poppy farming. The system can be easily extended
to other crop types.
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