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Abstract. Good Agricultural Practices (GAP), as defined by FAO, are a "col-
lection of principles for on-farm production and post-production processes,
resulting in safe and healthy food and non-food agriculture products, while
considering economic, social and environmental sustainability." GAP are
about understanding, planning and measurement, record, and management to
achieve specific social, environmental, and productive objectives. GAPs
goals are: to ensure food safety, to produce in a way that protects the envi-
ronment and avoids its degradation, to ensure job well-being, and to obtain
quality products according to consumer demand. For example, FAO enumer-
ates general categories such as GAP for food safety, to improve market ac-
cess or ensure water quality. GAP can be achieved by different actions de-
pending on the crop, geography, available tools, and a diversity of variables.
A federated catalog of GAPs that could be accessed by different stakeholders
using different aspects is desirable. Also, as there are a diversity of GAPs
experiences in the world, a catalog about those experiences is a helpful tool
to help farmers exchange and adoption of knowledge. This chapter presents
a semantic wiki repository that focuses on GAPs related to intensive horti-
cultural activity in aspects that may be subject to improvement. The reposi-
tory is framed in what is currently considered a collaborative repository. The
wiki includes a description, goals, and methodologies of each good practice
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defined in GAP. Also, the wiki contains links to tutorials, external sites about
the agricultural field, and legal documentation.

1. Introduction

La Plata horticultural belt (LPHB), in Argentina, is the most important horticultural
belt in Argentina. Over the last few decades, LPHB has grown exponentially. Thus,
in recent decades, environmental, health, social, and labor factors demand a respon-
sible and timely intervention to improve production conditions. Several problems
arise as a consequence, such as contamination of drinking water, inappropriate use
of pesticides, improper management of toxics, and precarious housing conditions.

Good agricultural practices have gained relevance to provide solutions for most
of the formerly described problems. The GAPs are a broad set of recommendations
and practices to be developed in several aspects to make sustainable use of resources
in agricultural activities and production. They involve several objectives such as
soil management, human welfare, crop and animal production, and wildlife conser-
vation[18].

In Argentina, GAPs are proposed by SENASA (in Spanish, National Service of
Agrifood Health and Quality), a national agency that defines policies for plant
health and food safety. Actions includes a newsletter about GAPs in general and
several publications about the trend lines in GAPs. However, the multiplicity of
actors and several issues to information providers are a current issue in the horticul-
tural community.

This chapter proposes and discusses the infrastructure and development of a col-
laborative catalog of horticultural GAPs. Catalogs are well-known alternatives to
store pieces of information in specific domains. A catalog is a complete collection
of elements that could be read from the first element to the last one, or the reader
can navigate from element to element. A collaborative live catalog of horticultural
practices is a web application where it is possible to store GAPs in a well-organized
manner, and to use technologies to be integrated with knowledge-process systems
in the Web of data. In this direction, this chapter proposes a collaborative repository
called BPAi (Good Agriculture Practices for intensive horticulture crops in Span-
ish), a live catalog that includes both a semantic wiki and a semantic ontology that
describes GAPs and their related concepts.

The BPAI data is described in a structured manner using specific semantic web
languages. One of the benefits of the semantic Web is support for automatization
and interoperability. Automatic agents consume and process semantic data. Also,
as BPAI is a wiki, any person could access and collaboratively build its content.

This chapter is organized as follows; the following section introduces GAPs and
their presence in Argentina, then Section 3 describes the main concepts behind a
catalog in good practices in Argentina. The Agroknowledge ontology is introduced
in Section 4. Then, Section 5 describes the BPAi wiki and its main features. To



make the BPAi more friendly, we propose a gamification strategy that promotes
content generation without losing quality in Section 6. A discussion about the use
of BPAI in the La Plata horticultural belt is described in Section 7. In the end, the
Conclusions and future work are detailed.

2. Good Practices in Agriculture

In recent decades, the La Plata Horticultural Belt has shown constant growth in pro-
ductive, technological, and commercial activities. These activities have led to qual-
itative differentiation of production, a significant increase in cultivated area, the
number of producers, and technology innovations. This has given it great competi-
tiveness compared to other producing regions, currently constituting the country's
most important horticultural belt[11]. At present, the area covered with greenhouses
in the region reaches 6000 ha, with more than 5700 producers[9]. This exponential
growth in recent decades has led to environmental, health, social, and labor chal-
lenges that demand a responsible and timely intervention to improve production
conditions.

Among various problems that arise, the most important are the lack of drinking
water, inappropriate use of pesticides , non-use of protective elements for chemical
treatments, lack of management and household waste production and precarious and
unsafe housing conditions. In this context, dissemination and implementation of
Good Agricultural Practices (GAP) have gained particular relevance in recent dec-
ades to advance the problem's comprehensive approach.

Worldwide, the agri-food industry's growth, the growing globalization of mar-
kets, and changes in consumption patterns make it necessary for countries to incor-
porate practices that work on food safety and quality in their production systems.
GAPs are thus considered in the regulatory framework of globalized trade[10].

The concept of GAP consists of applying available knowledge to the sustainable
use of basic natural resources for the benevolent production of safe and healthy food
and non-food agricultural products while ensuring economic viability and social
stability. It is about knowledge, understanding, planning and measurement, record-
ing, and management to achieve specific social, environmental, and productive ob-
jectives[18].

In a broader sense, GAP are simply a set of technical practices, standards, and
recommendations applicable to the production, processing, and transportation of
food, aimed at caring for human health, ensuring product safety, protecting the en-
vironment, and improving conditions of workers and their families (FAO, 2012).

The concept is not new; we can cite the formation of the EUREP (European Re-
tailer Group) in Germany in 1997, at the request of supermarkets and food retailers,
and convening all production representatives’ chain of fruits and vegetables. All of
them jointly worked on the documentation of "Good Agricultural Practices" at that
time.



EUREPGAP GAP is a means of incorporating Integrated Pest Management
(IPM) and Integrated Crop Management (MIC) within the framework of commer-
cial agricultural production[18].

The most developed and implemented protocol at the international level is
GLOBALGAP, which establishes voluntary standards to certify agricultural prod-
ucts in many countries. The most important aspects that these regulations comprise
are: Sustainable production techniques; Environmental Protection; Food safety; So-
cial and labor aspects; and Traceability [25].

In Argentina and the La Plata Horticultural Belt, GAP's implementation is of
interest to provide an adequate legal framework for the production process, the final
product, and the working people while guaranteeing the safety of food care envi-
ronment, according to region requirements.

Consequently, with this diagnosis, since 1999, various actions have been carried
out to try to improve intensive horticultural production through some of these prac-
tices.

In Argentina, the SENASA (National Service for Agrifood Health and Quality)
defines GAP as "those actions aimed at reducing the risks of physical, chemical and
biological contamination in primary production from sowing to harvest, as well as
field conditioning, postharvest, transportation and storage of food"[20].

Within this framework, GAP aims to: Ensure the safety and other aspects of food
quality according to consumer demand; Produce while protecting the environment
and avoid its degradation; and Guarantee agricultural and labor welfare

Nowadays, in the conditions of the COVID19 pandemic, it is essential to pro-
mote practices based on ecological, economic, and social sustainability since it is a
consumer and society demand.

2.1 Advances in Good Practices in Horticulture in Argentina

Currently, in Argentina, voluntary adoption standards have been presented since
1999[20]. In December 2017, there was agreement on the need to incorporate the
specifications for mandatory compliance with GAP into the Argentine Food Code
through Res. 1-0047-2110-4246 - 17 -4 Ref.: Good practices in the production of
Vegetables, Fruits and aromatic products. The resolution issued considers the treat-
ment of 7 issues concerning horticultural production that make up the guidelines for
this to be carried out considering GAP.

These points are about:

1. Mandatory documentation/traceability

2. Correct use of phytosanitary products

3. Control of water pollution

4. Harvesting and handling of products safely

5. Avoid the presence and contact of domestic animals between harvested prod-
ucts



6. Correct use of organic fertilizers and amendments

7. Implementation of GAP under technical assistance

The Argentine standard (Res. 1-0047-2110-4246-17-4, 2018 Ref.: Good Prac-
tices in the production of Vegetables, Fruits and aromatic products) establishes the
deadline to comply with the requirement as of January 2, 2020, for the fruit sector
and on January 4, 2021, for the horticultural sector [26].

In order that all entities related to the zonal horticultural activity could dissemi-
nate actions to improve agricultural practices in the area, BPAi was designed
among all the parties involved.

Finally, different concepts were developed by different categories and contexts
of "Good Horticultural Practices," such as "Common goods," "Tools," "Inputs,"
"Products," and "Waste" to be used and developed in future works.

3. A catalog of good agricultural practices

A catalog is a complete collection of elements that could be read from the first ele-
ment to the last one, or the reader can navigate from element to element. Catalogs
are also subdivided into categories. Each category relates elements according to
specific characteristics. Thus, different categories can coexist in the same space, and
thus, a good practice can belong to more than one category.

A GAPs catalog is introduced here to generate a complete collection of good
agriculture practices. This catalog focuses on two main concerns: the infrastructure
to store the good practices description and the tools to provide easy access to the
good practices. The former includes humans and also computer systems access.
Through an API, different systems could obtain information stored in the catalog
and then use it in another context, for example, in smart or decision support systems.

The catalog of good practices should allow agriculture’s stakeholders to access
a diversity of good practices. In the agricultural value chain, there are a multiplicity
of profiles: from farmers to policymakers. Each profile could be interested in sev-
eral specific aspects of the definition and implantation of a good practice. For ex-
ample, farmers need to understand which good practice fits their farm. Additionally,
the development of a good practice requires a specific methodology or tool accord-
ing to the ecosystem's characteristics a farm is set. In conclusion, the catalog should
include a description of the good practices with a granularity level that allows users
to access tailored information.

On the other hand, the catalog acts as a semantic web source to be part of the
semantic agricultural ecosystem data cloud. The Semantic Web is a part of the Web
with artifacts and tools to allow algorithms to understand and process data[2]. Do-
mains are modeled with ontologies or linked data repositories. The data is described
in a structured manner using specific languages like RDF and OWL[1]. One of the
benefits of the semantic Web is supporting automatization and interoperability. Au-
tomatic agents consume and process semantic data. They are allowed to interpret



the data automatically and to combine it with other sources of semantic information.
In the end, agents made a complex knowledge base as the combination of several
resources[21]. Indeed, the resulting knowledge base includes combining the infor-
mation from several distributed sources, making it a more valuable piece of
knowledge than all the isolated resources. In conclusion, the semantic catalog of
GAPs is a piece that will be enabled to be connected to the global semantic reposi-
tory of agricultural information. Thus, existing agents could be used and allow agri-
semantic research teams to generate new and more specific agents to improve the
understanding of semantic data in agriculture[7, 8].

4. An Ontology for good practices

AgroknowledgeOntology is an OWL ontology of the good agricultural practices
domain. It provides a vocabulary to describe the main concepts in best agriculture
practices, focusing on intensive farming crops. The ontology was developed accord-
ing to the method proposed by Noy and McGuinness guide[17]. This guide defines
a procedure that consists of seven steps:
- Determine the domain and scope
- Consider reusing existing ontologies,
- Enumerate important terms,
- Define the classes and the class hierarchy,
- Define the properties,
- Define the properties domain and range, and
- Create instances.

In the next subsections, the procedure is presented in detail.

4.1. Domain and scope in a Learning and Design process

A multidisciplinary group of researchers from different disciplines developed the
Agroknowledge ontology. The ontology design team included three agricultural en-
gineers, one student in agriculture, two computer science researchers, one gamifi-
cation designer, and two computer science students. Although the Agroknowledge
ontology was developed in Spanish, we provide classes and properties in English
and Spanish in this article.

The semantic vocabulary defined as a reference is AGROVOC, the giant thesau-
rus of agricultural terms[4]. It is a controlled vocabulary for agriculture, forestry,
fisheries, nutrition, and forestry. AGROVOC uses a semantic definition, and it is
based on SKOS, a vocabulary to define taxonomies. AGROVOC terms are orga-
nized in 25 hierarchies of main concepts[24]. However, it does not include specific



terms to describe the whole conceptualization of a GAP. Agroknowledge defines
new terms that are connected to AGROVOC existing terms.

4.2 Classes and properties

The main goal of Agroknowledge is to build a collaborative and semantic repository
of good practices in horticulture. Furthermore, it aims to apply gamification strat-
egies to improve collaborative knowledge building and to achieve sustainable par-
ticipation. Agroknowledge is focused on the horticultural belt of La Plata, Argen-
tina. Fig. 1 describes the ontology as representing the main classes and the
relationships between them to develop the Agroknowledge repository. For each
class, a list of attributes is specified. The nature of the relationships is labeled on
the respective linking lines. For example, good practice uses tools, and tools require
appropriate resources, uses supply, and produces waste. In the meantime, good prac-
tice can be applied for certification and solves problems. The definitions of each of
the classes in ontology are detailed in Table 1 and the object properties in Table 2
for clarity.

Table 1 Agroknowledge class ontology description

Class

Good Practice

Description

A principle, regulation or technique to production addressing human
health care, environment protection and improvement or worker condi-
tions (FAO).

Method A strategy to accomplish the good practice.

Supply Elements uses in a tool or method

Waste Unwanted materials produced by the performance of a tools
Resource Natural elements involved (Water, Sol, Air)

Product Wanted element produced in a production (tomato, spinach, etc)
Production Type of production. How is organized the production activity
Zone Type Characterize the geographic and spatial area

Cropping System

Refers to the crops and particular techniques in the agricultural field

Problem

The problem a farmer could have in the horticultural labour.

Certification

External set of rules to attesting a certain level of horticultural achieve-
ment
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Fig. 1 Agroknowledge ontology

Production roduces
+ name: String

Product

+ name: ExternalLink

Table 2 Agroknowledge object property ontology description. D is the domain and R the range.

Object Property Description

hasMethod D: Best Practice R: Method
produces D: Method R:Waste

applies_to D: Certification R: Best Practice
isSolvedBy D: Problem R: Best Practice
requires D: Method R: Resource
hasProduction D: ZoneType R: Production
appliedToCroppingSystem D: Production R: CroppingSystem
produces D: Production R: Product

5. BPAi: a Semantic Mediawiki tool

The ontology of best practices is deployed as a customization of Semantic Me-
diawiki (SMW)[14, 15], the extension of MediaWiki engine. SMW enhances Me-
diawiki with a semantic model layer. This semantic model is defined on top of the
Semantic Web standards, and it is compatible with RDF. Thus, a traditional wiki
with an editable hypertext now may contain semantic queries about their knowledge



base and export its information to another agent in the Linked Open Data cloud. For
example, when labeling an article (e.g., Spain) with a category (e.g., European coun-
try), the engine generates an RDF triplet that relates Spain with the European Coun-
try (Spain rdf: type EuropeanCountry).

Editar Buena Practica: Cosecha, Poscosecha y Almacenamiento

No tienes permiso para modificar esta pagina, por el siguiente motivo:

La accion que has solicitado esté restringida a los usuarios del grupo: Usuarios.

Nombre: Cosecha, Postcosecha y Aimacenamiento

Objetivo: Generar condiciones a través de distintas préacticas y tratamientos relativas a la cosecha,
acondicionamiento, postcosecha y almacenamiento, de modo que el producto final presente las
caracteristicas de calidad e inocuidad exigidas por las normativas expresadas en las Buenas
Practicas Agricolas.

Descripcion: Estas practicas comprenden los procesos que atraviesa el producto desde que es cosechado
hasta el momento en que es apto para ingresar al mercado o comercializado por otras vias.

El material se cosecha en el campo, se acondiciona, y, dependiendo del producto y de la -
situacién, se lo transporta para su venta o se lo almacena de manera tal de evitar su dafio

Resultado: Disminucidén de dafios postcosecha, inocuidad y mejor presentacién del producto en el mercado.

Métodos y Técnicas: | 5yado del producto horticola  Instalaciones de Empaque y Aimacenamiento del producto horticola

Insumos:

Fig. 2 Edit form of a Good Practice in BPAi

In SMW, categories are defined as RDF classes. With SMW, the articles also
may be related to semantic properties (e.g., Madrid isCapitalOf Spain). The most
significant difference this wiki has with a traditional wiki is the ontology of best
practices. In this wiki, Good Practices, Methods, and other ontology classes are rep-
resented as SMW categories. The individuals of these classes are articles labeled
with [Category:: ] to their type (e.g., the page of "Integrated Pest Management"
belongs to the category Good Practices, and it includes the label [Category:: Good
Practice]). To help users complete the properties, each concept has a form created
by the Page Forms[4] and Semantic Forms extensions. Semantic Forms is a Me-
diawiki extension that provides simple semantic forms to create and edit items with
a user-friendly interface. Our wiki offers semantic forms to create Good Practices,
Methods, Supplies, Products, Resources, and Wastes. Figure 1 shows the semantic
form to create and edit a Good Practice. In the picture, fields are in Spanish: Label
"Nombre" for name property and it includes an input text for an identifier, "Ob-
jetivo" for the objective of this practice and it includes an expandable text field,
"Descripcion” for a description of this practice and it includes an expandable text
field, "Resultado" for the outcome of this practice and it includes an expandable text
field, "M¢étodos y Técnicas" for the Methods used in this practice and it is completed
by a tokenized input that represents Methods concepts, and "Insumos" for the Sup-
plies with a similar tokenized input for Supplies concepts. Once the user saves the
page, it is displayed in a user-friendly aspect. Fig. 3 shows part of the resulting page
of the edition in Fig. 2.
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Cosecha, Poscosecha y Almacenamiento

Sumario [acultar]
1 MNombre
2 Objetive
3 Descripcion
4 Resultado
5 Metodos y Técnicas
8 Insumos
7 Manuales y Referencias Extemas

Nombre

Cosecha, Postcosecha y Almacenamiento
Objelivo

Generar condiciones a través da distintas practicas y tratamientos relativas a la cosecha, acondi Tienta, p ay niento, de mado que el
producto final presente las caracteristicas de calidad e inocuidad exigidas por las normativas expresadas en las Buenas Practicas Agricolas.

Deseripeion

Estas practicas comprenden los procesos que atraviesa el producto desde que es cosechado hasta el momento en que es apto para ingresar al mercado o
comercializado per ofras vias.

El material se cosecha en el campo, se acandiciona, y, dependiendo del producto y de la situacion, se lo transporta para su venta o se lo almacena de manera tal de
evitar su dafio fisico y retrasar su perecibilidad, a fin de entregar un producte de mejor calidad al mercado.

Tanto durante la cosecha (en el campo) come su manipulacién a través ds los cosecheros, instrumentos de cosecha, transporte a los galpones de empaqgue, lavado,
acondicionado, etc. el producto puede contaminarse perdiendo su inocuidad

Hay una serie de medidas precautorias que minimizan los riesgos de contaminacion, que deben acoptarse para lograr un producto més seguro

Fig. 3 Good practice page in BPAi

5.2 Gamification strategies

As a concept, gamification refers to the implementation of elements from games
and video games in spaces or environments designed for different purposes, which
exceeds the idea of the playful experience. The main objective for which this strat-
egy is applied is to motivate users to fulfill an objective such as performing a task,
staying longer in an environment, participating more actively in a task[6, 22]. Gam-
ification is found in the most diverse areas.

In this way, gamification, with its formal characteristics and adaptive particular-
ities, becomes a powerful motivational tool that requires an analysis of its scope and
limits to be correctly implemented. As a persuasive architecture, the success of its
design is determined by the extent of knowledge about the particular characteristics
of the circumstances in which it is implemented[5]

The first step to choose the elements of a gamification is to know the needs of
the users, either in an individual context, in a small group of people, or a large open
and collaborative community[23].

In BPAI, considering it a community of practice and collaborative knowledge
construction, the gamification strategies are focused on increasing motivation and
commitment, both in the short and long term[19].
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Being a Wiki, cooperation appears as an emerging value of the community. Each
editor in the wiki improves the encyclopedia by adding small pieces of quality con-
tributions[12]. Therefore, it is appropriate to consider a model of cooperative play.
This type of gamification has the characteristic that several users share a common
goal. The fulfillment of that goal is promoted through individual actions, and others'
actions are encouraged.

o Contibuciones Salf

Pagna Leer | Eatar Ver historia Mas v [8 e Q

Semilla certificada

7
—— A [ 2 )
Cambi es Advertencial Este articulo aun no posee suficientes calificaciones para validar la informacién que contiene. \ /

Nombre

Semilla certficada

Caracterizacion

La seleccion adecuada del material de propagacion asegura desde el comienzo de la actividad la posibiidad de minimizar problemas sanitarios de manejo y de contar con un
producto final adecuado a los objetivos planteados al iniciar a produccion.

Lamejor semilla 0 material de propagacion sera el que se adapte a nuestro objetivo de produccion, al destino del producto (mercado local, mercados centrales, mercado de
exportacion) y que esté adaptada a nuestra zona de produccion, evitando problemas de acimatacion, sanitarios y de maneio.

Recomendaciones al momento de adquirir semillas:

« El material debe estar debidams ¥ proceder de e

+Tener certeza de Ia sanidad (ibre de plagas, enfermedades y virus), de su pureza varietal (que responda a las caracteristicas que dicen tener), de su estado general
(impieza, poder germinativo, ibre de semillas de malezas, etc.) y de la procedencia del material, marca o empresa vendedora.

+En el caso de semillas se debe conocer y mismas, su poder i ¥ su energia germinaiva (EG).

+ Tomar los recaudos para evitar deterioros por contaminacion biologica o por el modo de las semillas.

Fig. 4. First state: seed

The next step is to evaluate the community scenario proposed to address the
GAPs, which focuses on the La Plata green belt area. Thus, a preliminary evaluation
analyzed the models of interaction among the community members was executed.
The evaluation concluded that the agricultural community of the region is not a
frequent user of knowledge construction platforms on the web, although it does use
mobile phones and the web. This analysis was performed qualitatively, as a first
approach to potentially identify the profile of the BPAi community. Based on iden-
tifying certain traits in the community, it is analyzed that it is necessary to promote
cooperative and collaborative work on it, rather than build little individualities.

pagna Leer | Eatar

Semilla certificada

A
Advertencial Este articulo aun no posee suficientes calficaciones para validar la informacion que contiene.
Nombre
Semilla certficada
Caracterizacién
La sel «da del material de aciividad la. L de manej conun
producto final adecuado a los objetivos planteados al iniciar la produccion.
Lamejor el que se aday bietivo de produccién. al destino del producto (mercado local, mercados centrales, mercado de
daptad: de produccion, evitando problemas de aclmatacion, sanitarios y de maneio.

Recomendaciones al momento de adaquirir semillas:
-el

+Enel caso de semil

debe conocer afio de cosecha y envasado de las mismas, su poder germinativo (PG)y su energia germin

+ Tomar los recaudos para eviar deterioros por contaminacion biolégica o por el modo de conservacion de las semilas.

Fig 5. Second state: first flowering

Therefore, the following game experience design is proposed: The collaborator
makes contributions to the wiki (action) to generate knowledge about this field
(state), which returns a series of indications that the wiki is growing (responses).
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These indications show that the collaborators' contributions in the wiki directly af-
fect the community's growth. For this reason, progress is the main element of gam-
ification that is implemented. Nevertheless, progress is applied to the wiki's general
health and not to each user's progress. Progress is generally shown in gamification
actions and video games as a progress bar, a numerical or visual representation of
the progress in the action/game to achieve the completion of a mission [3].

Another element of gamification that is implemented to establish feedback with
a direct analogy to the community setting was a tomato plant, which contributes to
a narrative and personalization. The tomato plant is one of the most important agri-
cultural productions in the area.

Consequently, the wiki's progress is related to the page's health, responding to a
maturation sequence depicted in the growth of a tomato plant: each new page in the
wiki starts with the seed state (see Fig. 4). Then, this state passes to the next one
first flowering state (Fig. 5)while the content and information on the wiki is propor-
tionally increasing, for the different contributions of community collaborators. Fi-
nally, the gamification design also develops a voting system so that users can eval-
uate and validate together, if indeed that page corresponds to a BPAi domain, and
thus move on to the next and last stage (ripening of the tomato), which shows that
the page is correct, complete and is a validated BPAI.

Semilla certificada

Fig. 6 Final state: ripening of the tomato

6. Discussion

Characterization of the obstacles to the adoption of GAPs. The Good Agricul-
tural Practices have as objective an improvement intervention on various or all as-
pects of the supply chain of intensive crops, from the selection of inputs and culti-
vation to the commercialization of the product, with a guarantee of safety, assurance
of traceability, sustainable management of resources and protection of producers
and workers.

In general, there is a large gap between the practices that producers do and those
that they propose to implement GAP. Producers do not yet see the need to offer a
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safe product or be more careful with natural resources because horticultural produc-
tivity still includes incompatible factors with GAP. Although a great effort has been
made to raise awareness about these issues, there is still much work from the insti-
tutions.

The search for solutions to phytosanitary problems related to certain pests and
diseases has been installed for decades to be solved. Precisely the chemical control
was synonymous with efficiency and has been a benchmark for managing certain
crops. This raises the difficulty of incorporating technologies focused and applied
to processes, such as integrated pest management and biological control, GAP tools,
compatible with more sustainable agriculture.

Another problem well identified by horticultural producers has also been for
many years, the lack of good prices in the commercialization of the products and
the lack of transparency in some commercial chain links.

Problems related to food safety, such as safety or lack of traceability or those that
impact the environment and natural resources, are only now beginning to be con-
sidered. This is part of the interests and demands of a society currently more com-
mitted to health and well-being, personal and planetary. While this can positively
influence production that is more friendly to human health and the environment, no
short-term changes should be expected until the requirements implement control
mechanisms. On the path of compliance with current and future regulations, BPAi
will collaborate with the awareness and adaptation of the necessary conditions to
meet the requirements of those regulations.

Evaluation of the experience. From an horticultural, and agronomic point of
view, cataloging GAP was not an easy job. To begin to categorize and describe the
vast amount of "Good Agricultural Practices" in intensive crops, it was necessary
to order the ideas and concepts precisely as we had not done before.

We began by describing the area and the type of agriculture we work with and
then the theoretical framework, contextualized mainly by FAO in various manuals
and websites and then, a journey through the history of GAP, for more than two
decades. The complexity of the categories led us to group them into "Tools", "In-
puts", "Objectives" and "Waste" of Good Agricultural Practices.

In this way, we interpret as "Tools" those complex practices that are carried out
with different objectives, and that involve different methodological processes, and
that can be carried out with different process alternatives and / or use of inputs. With
the category "Inputs", it was tried to cover all the substances or materials used to
elaborate each process involved in "Tools" and in the category "Waste", it was pro-
posed to cover the residue or final product without profit, which needs to be in
somewhere that does not cause pollution.

It is not easy for a discipline linked to natural sciences such as agronomy to con-
sider some practices that are often carried out empirically and strongly based on
intuition or ancestral knowledge. The site offers content and information on con-
cepts that producers and technicians in the area are still unaware of and consider
them in the international context, such as water footprint, climate change, or carbon
footprint.
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The proposal was made to provide information to technicians, organizations and
producers who transit the path of Good Agricultural Practices, from an integrative
and broad perspective, since it includes various tools to improve all the practices of
intensive agriculture

Languages diversities. The language is critical in the modelization and concep-
tualization of culture. The language coins words and expressions to express the most
valuable elements. This happens in cultures and civilizations around different re-
gions of the world, but this also happens in every discipline. Lawyers, mathemati-
cians, and psychologists give specific meaning to words: "solve" a contract if dif-
ferent from "solve" an equation from "solve" a trauma. Agriculture and Computers
are different domains. They have their language, but they also have a different and
potentially opposing ways of understanding reality. Agriculture deals with biologi-
cal and living beings, where rules are not rigid or strict. Whereas, Computers deal
with strict formulations. For example, good computer science practice is a precise
technique that should be done in one exact way. Nevertheless, in agriculture, a good
practice is a topic that the farmer must have in mind and pay attention to it to manage
in the best way. This was one of the first issues that both teams needed to understand
to cope with the approach's objective.

Adoption. The adoption of BPAi by the community is one of the challenges to
get success. BPAI is a collaborative tool to collect GAPs that could be usefully
adopted by the La Plata horticultural belt community. The community is made of
several people with different cultural backgrounds. Most of them, such as doing
manual labor most of the day, have time to spend in the catalog edition. However,
different academic and governmental organizations could articulate different activ-
ities by registering GAPs in the wiki.

Regarding visual aspects, BPAI is a semantic wiki that uses the same engine that
the world's best-known wiki: Wikipedia. That means that when users access BPAI,
they will not notice too much difference from any Wikipedia article. The similarity
is an advantage in terms of understanding and familiarity with the BPAI catalog.
Another advantage of BPAI is that it is easy to add new content, either creating a
new page or editing an existing one. To create a new page, the user needs to fill a
form that defines the structure and the main characteristics of a GAP, simplifying a
news article's structure. Also, the semantic characteristics of the site are transparent
for regular users. Users in BPAi generate content that is automatically connected
with the semantic Web. Finally, the most challenging aspect is to ensure quality
assessment in the generated content in the wiki. As any person could include new
GAPs in the wiki, several checks are needed to avoid fake GAPs. The general idea
of wikis is that the community continuously improve and check the content of wiki
articles. The community is the regulator who defines when an article is wrong or
right. We are also working on more tools to improve these workflows, such as
badges in any article that indicates if the GAP is well defined, checked by academic
members, and needs more description.

Interoperability. Finally, as we have already mentioned, the catalog acts as a
semantic web source to be part of the semantic agricultural ecosystem data cloud.
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The BPAi semantic information could be used as a source of structured information
used by agents in smart systems. Several lines automatically extract the semantic
knowledge base from heterogeneous resources such as semi-structured documents,
databases, or social networks. Also, BPAi semantic information could be included
in a model for detection and characterization of contradictory and incoherent use of
GAPs combined with other practices or regulations. The semantic information of
BPAI also could enrich a visualization system based on knowledge discovery. To
conclude, a more complex agriculture module with the use of IT to facilitate agri-
cultural knowledge exchange.

7. Conclusions and further work

This chapter introduced a semantic wiki catalog that focuses on GAPs related to
intensive horticultural activity. The repository is a collaborative repository which
includes for each GAP the description, goals, and methodologies.

The semantic web characterisitcs allows BPAI to share the collected information
into the Linked Open Data cloud. Moreover, semantic agents could consume the
information stored in the catalog to be combinend with other agricultural semantic
repositories.

The experiences showed several challenges related to the complexity of a cul-
tural exchange such as the diversity in the languages among the different stakehold-
ers that are part of the La Plata horticultural belt. We characterize a set of barriers
in the adaptation of GAPs in the region: sanitary control, producer’s activities, con-
sumers awareness.

The proposed tool is an initial point to enumerate GAPs and detect other types
of agricultural practices related to GAPs. There many challenges to have a good
aptoptin and participation of the community of farmers, producer, customers and
academics.
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