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1. OBIJECTIVES AND SCOPE OF ACTIVITY

Overall objective

The primary goal of the curricula improvement is to elevate the knowledge acquisition and
learning within the current agroforestry modules offered at UB, UFS, and UNIOS and within the
modaules in the fields complementary to agroforestry at UB and UoM. Through the analysis of the
existing curricula, gaps have been identified, comparing to the agroforestry modules found in
universities across EU countries. Building upon this assessment, the subsequent phase of
refinement focuses on harmonizing the curricula with the distinct prerequisites demanded of
agroforestry professionals within each consortium country.

Objectives of the report

The objective of the Report of changed curricula is to furnish a comprehensive overview
comprising analyses and in-depth clarifications of each curricula enhancement. This encompasses
not only a thorough dissection of the improvements undertaken but also encompasses a clear
framework of guidelines aimed at assisting in the formulation of proposal for the introduction of
a novel Agroforestry module at UoM.



2. INTRODUCTION

Today's labor market needs for a wide range of educational profiles and professional qualifications are changing
significantly faster due to the advancement of technology and the needs of modern society. This requires
thorough changes in ways and directions in education, which has already been recognized by experts [1], and
within the framework of various programs actions are taken to improve education at all levels [2]. The field of
environmental protection significantly gaining importance due to the extensive pressure on nature and
resources resulting from the growing needs of contemporary society, including food, housing, energy, and more.
Furthermore, the accelerated climate change and the frequent occurrences of natural disasters like droughts,
floods, torrents, and extreme meteorological events such as storms, high-intensity winds, and hail, require
nature-based solutions. These solutions hold the promise of not only restoring the natural equilibrium but also
fulfilling essential human requirements simultaneously. Agroforestry offers nature-based solutions that can
reconcile the demands of man and nature. To effectively address a wide range of needs, it is necessary to
thoughtfully design and proficiently implement education programs of future professionals for complex tasks in
the design, implementation and promotion of agroforestry and its potential. Agroforestry is a transdisciplinary
field that encompasses numerous disciplines, bridging agriculture and forestry, extending to ecology,
environmental protection and further to economics and sociology. Therefore, it is necessary to properly
integrate all disciplines and summarize knowledge into a coherent curriculum that is capable to facilitate the
acquisition of knowledge, skills, attitudes and values needed to master the wide and diverse knowledge
demanded for proficiency in the field of agroforestry.

2.1. Key concept in curricula improvement at partner universities

Knowledge is a familiarity, awareness, or understanding of facts, information, descriptions, or skills, which is
acquired through experience or education by perceiving, discovering, or learning [3]. Knowledge acquisition in
the field of agroforestry encompasses mastering of both practical skills and theoretical understanding of a topics
which include both implicit and explicit knowledge. Consequently, it requires complex cognitive processes
including perception, communication, and reasoning [3]. In order to achieve this, the aim of improving the
existing curricula is to make them coherent and learner-centered.

Coherent curriculum, or aligned curriculum, should be (i) well organized and purposefully designed to facilitate
learning, (ii) free of academic gaps and needless repetitions, and (iii) aligned across lessons, subject areas, and
learning objectives and outcomes including teaching-learning methods, textbooks and other instructional
materials, and assessments [4]. Curriculum coherence encompasses horizontal and vertical coherence. Vertically
coherent Jeurriculum prepares students for professional assighments and/or the next education levels. The BSc-
level module curricula that complement agroforestry have undergone enhancements, primarily aimed at
emphasizing and delivering the essential knowledge necessary for students for proficiency in the field of
agroforestry. These improvements are designed to better prepare students for the following study levels.
Horizontally coherent curriculum enables students to effectively acquire knowledge in some topic through
various modules at the same education level. That is, to enable students to acquire knowledge that can be
applied to the field of agroforestry, and which is studied within other modules at the same study level.

Contemporary requirements in education in addition to coherence, strongly recommend that the curriculum
should be learner-centered. A learner-centered curriculum focuses on the needs of the students and provides
learning pathways for effective knowledge acquisition [5]. It should be flexible enough to provide a range of
pathways for acquiring of basic knowledge and mastering skills through establishing a contact and connection
between students and teachers. A learner-centered curricula of modules are characterized by [6]:

° Sets the tone for the course

° Is written in positive language

° Describes your beliefs about learning, teaching and assessment
° Sets up the structure of the course

° Links to handouts or detailed assighnment descriptions



° Defines student responsibilities for success

° Helps students determine their readiness for the course

e  States how the course fits into the curriculum and overall program
° Describes available learning resources

° Communicates technology requirements for the course

e  Contains difficult-to-obtain reading materials

° Describes effective student study habits

° Includes materials that support learning outside the classroom

° Serves as a learning contract

Key improvements are made through the process that encompass (i) a previous phase of curriculum analysis of
EU Agroforestry modules and Agroforestry and selected complementary modules at partner universities and (ii)
subsequent phase of refinement including alignment to unique demands of agroforestry professionals in
individual countries.

Precise Objective Framing: The precise aim of enhancing the curricula is to advance not just learning, but
the quality of knowledge acquisition. This emphasizes the deeper understanding and application of
information.

Expanded Comparative Analysis: The process of identifying gaps has been expanded to incorporate a
comprehensive comparison between the existing modules and those offered in EU universities. This
strengthens the basis for recognizing areas of improvement.

The Curricula Analysis Report [7] has outlined key guidelines for improvement, as follows:

- better understanding the potentials of agroforestry practices and the possibilities for planning
new or improving existing practices, consider the introduction of lectures by experts from other
fields related to agroforestry such as medical plants growing, beekeeping, fisheries etc.;

- literature of the Agroforestry systems module needs to be updated and supplemented with
latest references as well as readings that include an overview of the agroforestry state and
practices in the Western Balkans;

- itis necessary to update the topic of environmental aspects in the field of agroforestry and link
agroforestry with environmental issues;

- to master the skills and practically apply theoretical knowledge through the preparation,
presentation, and discussion of case studies;

- possibilities for curricula improvement lays in bringing and linking international and national
environmental policies into Agroforestry curricula Information and knowledge about existing
legislation with a special emphasis on: introduction to UNCCD (United Nation Convention to
Combat Desertification), UNCBD (United Nation Convention of Biological Diversity), The
European Green Deal (EGD), New EU Forest Strategy 2030 and Common Agriculture Plan,
Agroforestry and trees in the Nature Restoration Regulation, etc.

- curriculum redesign should include principles and strategies of Bloom's revised taxonomy.

Strategic Alignment: The term "further improvement" has been replaced with "subsequent phase of
refinement" to underscore the strategic nature of the enhancement process. This highlights the
progression towards aligning curricula with specific requirements.

According to that, the improvements were made by standards: learning objectives, learning outcomes,
contents, teaching/learning methods, literature, and assessment.

Tailored Alignment: Instead of a general alignhment, the curricula are now being aligned with "specific
requirements for agroforestry professionals" in each country. This underlines the customization of the
curricula to meet the distinct needs of professionals in different contexts.

Consortium Country Emphasis: The focus on "each consortium country" has been emphasized toillustrate
the attention given to tailoring the curricula to match the unique demands of agroforestry in individual
countries.



Incorporating these refinements will not only elevate the curricula's quality but also underscore the strategic
and tailored approach taken to enhance knowledge acquisition and learning in the field of agroforestry across
UB, UOM, UFS, and UNIOS.

3. OVERVIEW OF THE CURRICULA IMPROVEMENTS OF AGROFORESTRY MODULES AT PARTNER
UNIVERSITIES

Agroforestry modules are on master study level as part of the master study programmes at University of
Belgrade Faculty of Forestry, Serbia (UB), University of Forestry Sofia, Bulgaria (UFS) and University Josip Juraj
Strossmayer Faculty of Agrobiotechnical Sciences Osijek, Croatia (UNIOS). Agroforestry module is incorporated
to master’s studies within curricula of study programs in the field of: Ecological Engineering for Soil and Water
Resources Protection at UB, Forestry at UFS, and Plant Production at UNIOS.

The status of module differs among partner universities. Module “Agroforestry Systems” at UB is core course
(mandatory) since it is necessary for acquiring qualifications of the study program Ecological Engineering for Soil
and Water Resources Protection. “Agroforestry Systems” at UFS and “Agroforestry” at UNIOS are elective
modules.

Learning objectives of Agroforestry modules of the partner universities (UB, UFS and UNIOS) are set similarly
and are in line with main common learning objectives of analysed Agroforestry modules of EU universities (Table
1).

Table 1. Groups of main learning objective of Agroforestry modules at EU universities compared to partner

universities
Learning objectives (EU universities) Learning objectives (partner universities)

e The basic concept of agroforestry and principles and e Agroforestry land use systems (UB)
drivers associated with agroforestry systems and e Potential of agroforestry as a form of land
practices around the world including variety of use (UFS)
agroforestry practices in different environmental, e Describe agroforestry systems (UNIOS)
social and economic conditions

e Interactions between crops and trees in agroforestry e Ecological interactions between
systems and their impact on productivity; agroforestry components (UB)
biophysical relationship; the role of woody plant e Upgrading of knowledge in interaction
species on the improvement of soil and environment between components of agroforestry

systems acquired in module “Basics of
agroforestry” at undergraduate studies
(UFS)

e Functions of woody species on agricultural
land (windbreaks, soil purification, nutrient
uptake, carbon sequestration, biodiversity
and bioenergy production) (UNIOS)

e £nvironmental benefits from agroforestry for e Role of forests in the systems of agricultural

climate change mitigation and adaptation and production (UB)

potential trade-offs with productivity e Ecological aspects of agroforestry with
reference to specific plant protection
problems (UFS)

e Environmental protection provided by
agroforestry systems (UNIOS)

e The role of woodlands in the rural sector; social and e Economic interactions between
economic factors that influence adoption of components in agroforestry systems (UB)
agroforestry systems by farmers e Socio-economic features of agroforestry

(UFS)




e Introduction to legislation related to
implementation of agroforestry systems
(UFS)

e Diversification of agricultural production in
agroforestry systems (UNIOS)

e Socio-economic potential of agroforestry
for rural development (UNIOS)

e Specific spatial distribution of agroforestry
components (UB)

e Knowledge and skills about design and
establishment of agroforestry systems
suitable for Bulgaria (UFS)

e Management of forest component in
agroforestry (UNIOS)

e Design and creation of agroforestry plantations,
optimization of the ecological component of rural
landscapes

The learning objectives - Basic principles and concepts of agroforestry and Interactions between components in
agroforestry systems are common for all partner universities and provide basic knowledge of agroforestry
systems applicable in variety of environmental conditions. The learning objectives - Environmental benefits from
agroforestry and Design and creation of agroforestry plantations are a bit more specific for each partner
university because they cover common topics with emphasize to specific requirements in terms of country
specific agroforestry systems and practices and their design and establishment principles. The learning objective
- The role of woodlands in the rural sector; social and economic factors that influence adoption of agroforestry
systems by farmers is also aligned with country specific requirements especially segments related to legislation
applicable to agroforestry and potential for removing barriers for adoption of agroforestry by farmers, local self-
government, and other stakeholders.

Learning outcomes of the Agroforestry modules at partner universities meet defined learning objectives (Table
2).

Table 2. Connection between learning objectives and learning outcomes at partner universities
Learning objectives | Learning outcomes
University of Belgrade Faculty of Forestry

e The basic concept of agroforestry and principles and
drivers associated with agroforestry systems and
practices around the world including variety of
agroforestry practices in different environmental,
social and economic conditions / Agroforestry land
use systems

e Classify and describe agroforestry practices
based on components, spatial and temporal
arrangement

e Explain the basic principles of agroforestry
as a way of using land

Interactions between crops and trees in agroforestry
systems and their impact on productivity;
biophysical relationship,; the role of woody plant
species on the improvement of soil and environment
/ Ecological interactions between agroforestry
components

e Relate the interactions between
components within the agroforestry
system/practice

e £nvironmental benefits from agroforestry for
climate change mitigation and adaptation and
potential trade-offs with productivity / Role of
forests in the systems of agricultural production

e Extrapolate, employ and assess the
potential of agroforestry in the fight against
climate change, degradation control and
ecological restoration, sustainable
agriculture and rural development

The role of woodlands in the rural sector; social and
economic factors that influence adoption of
agroforestry systems by farmers | Economic
interactions between components in agroforestry
systems

e Discuss and interpret legal frameworks of
international, regional and national policies
and initiatives

e Design and creation of agroforestry plantations,
optimization of the ecological component of rural

e Recommend, design and devise
agroforestry practices adapted to the




landscapes | Specific spatial distribution of
agroforestry components

specific ecological and socio-economic
conditions of the locality/area

University Josip Juraj Strossmayer Faculty of Agrobiotechnical Sciences Osijek

The basic concept of agroforestry and principles and
drivers associated with agroforestry systems and
practices around the world including variety of
agroforestry practices in different environmental,
social and economic conditions | Describe
agroforestry systems

o Classify agroforestry systems and give
examples of different systems

Interactions between crops and trees in agroforestry
systems and their impact on productivity,
biophysical relationship; the role of woody plant
species on the improvement of soil and environment
/ Functions of woody species on agricultural land
(windbreaks, soil purification, nutrient uptake,
carbon sequestration, biodiversity and bioenergy
production)

e Connect knowledge from agriculture with
newly acquired knowledge from forestry

e Describe the methods of forest
management

Environmental benefits from agroforestry for
climate change mitigation and adaptation and
potential  trade-offs  with  productivity [
Environmental protection provided by agroforestry
systems

e Explain significance of agroforestry systems
for environmental protection

e Describe the role of agroforestry systems in
mitigating the effect of greenhouse gases
(carbon sequestration)

e See the importance of agroforestry systems
on degraded soils

The role of woodlands in the rural sector; social and
economic factors that influence adoption of
agroforestry systems by farmers |/ Socio-economic
potential of agroforestry for rural development;

e Analyse the socioeconomic potential of
agroforestry for rural development

e |Identify obstacles to the establishment of
agroforestry systems

e Explain significance of agroforestry systems
for the diversification of agricultural
production

Design and creation of agroforestry plantations,
optimization of the ecological component of rural
landscapes / Management of forest component in
agroforestry

e Select the most suitable woody species for
agroforestry systems

Learning outcomes of Agroforestry systems module at UFS are generally stated that students will be able to
acquire knowledge about agroforestry systems suitable for Bulgaria and skills to apply them in practice.

Module content in analysed Agroforestry modules is balanced with learning outcomes (Table 3).

Table 3. Connection between learning outcomes and contents of the Agroforestry modules at partner
universities (UB and UNIOS)
Learning outcome

Module content — topics and/or lessons

University of Belgrade Faculty of Forestry
e The role and significance of the agroforestry systems as
sustainable land use in land management (theoretical part)

Explain the basic principles of
agroforestry as a way of using land

e Agroforestry systems (Level |) (different combinations of land
use patterns in agriculture and forest (forest plantations))
(theoretical part)

e Spatial and temporal arrangement of agroforestry
components (theoretical part)

Classify and describe agroforestry
practices based on components,
spatial and temporal arrangement




Learning outcome

Module content — topics and/or lessons

Relate the interactions between
components within the agroforestry
system/practice

Ecological basics of agroforestry (theoretical part)
e Analysis of environmental conditions (practical part)

Extrapolate, employ, and assess the
potential of agroforestry in the fight
against climate change, degradation
control and ecological restoration,
sustainable agriculture and rural
development

e Land degradation processes and agroforestry systems
(theoretical part)
Social and economic aspects (theoretical part)
Proposal of a solution (practical part)

Discuss and interpret legal frameworks
of international, regional and national
policies and initiatives

e International, regional and national agroforestry strategies,
policies and legislation (UNCCD, UNCBD, EGD, New EU Forest
Strategy 2030, CAP...) (theoretical part)

Recommend, design and devise
agroforestry practices adapted to the
specific ecological and socio-economic

conditions of the locality/area

e Modeling and development of agroforestry systems
(theoretical part)
Planning and design of the proposed solution (practical part)
Elaboration of the concept for user education and promotion
of the practice (practical part)

University Josip Juraj Strossmayer Faculty of Agrobiotechnical Sciences Osijek

Classify agroforestry systems and give
examples of different systems

e Definition and classification of agroforestry systems
e Current status of agroforestry in Europe and the world

Connect knowledge from agriculture
with newly acquired knowledge from
forestry

Role of agroforestry in sustainable agriculture
Physiology of plant species in alley cropping
Modelling the relationship between crops and tree species

Describe the methods of forest
management

e Forest management and short rotation coppice

Explain significance of agroforestry
systems for environmental protection

Impact on microclimate, soil and water quality
Biodiversity

Describe the role of agroforestry
systems in mitigating the effect of
greenhouse gases (carbon
sequestration)

e Carbon sequestration and positive impact on greenhouse
gases

See the importance of agroforestry
systems on degraded soils

e Determine main agro-technological parameters controlling
the improvement of soil quality

Analyse the socioeconomic potential
of agroforestry for rural development

e Importance of agroforestry systems for sustainable
development

e Determine main agro-technological parameters controlling
the yield of agroforestry cultures

Identify obstacles to the
establishment of agroforestry
systems

e Policy issues and legislation

Explain significance of agroforestry
systems for the diversification of
agricultural production

Role of agroforestry in sustainable agriculture
Crop and tree species used in alley cropping
Short and long term yield modelling

Select the most suitable woody
species for agroforestry systems

Design and planting density
Technical aspects of planting and maintenance
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Topic Role of agroforestry in sustainable agriculture in “Agroforestry” module at UNIOS, contains lessons that
enable the achievement of two learning outcomes (Table 3).

As learning outcomes of “Agroforestry Systems” module at UFS are generally stated that students will be able to
acquire knowledge about agroforestry systems suitable for Bulgaria and skills to apply them in practice, the
module contents are linked to learning objectives in this analysis (Table 4).

Table 4. Connection between learning objectives and contents of the module Agroforestry systems at UFS
Learning objective Module content — topics and/or lessons

University of Forestry, Sofia

Potential of agroforestry as a form of e Concept of agroforestry. Need and importance. Advantages
land use and disadvantages. Classification of agroforestry systems
(lectures)

e Possibilities to use interactions between components in
agroforestry systems (lectures)

e Shelterbelts - the main agroforestry system. Meaning and
types of belts (lectures)
River-bank shelterbelts - goals and functions (lectures)

Upgrading of knowledge in e Alley cropping system - advantages and disadvantages, main
interaction between components of components and requirements for them (lectures)
agroforestry systems acquired in e Silvopastoral system - advantages and disadvantages, basic
module “Basics of agroforestry” at components (lectures)
undergraduate studies e Forest farming - essence and meaning (lectures)

Agroforestry systems from consistent type — biomass
production plantations (lectures)

e Cultivation of useful insects and their importance for
agroforestry systems (lectures)

e Setting up and reporting an experiment on the co-cultivation
of tree and agricultural plants (exercises)

12



Learning objective Module content — topics and/or lessons

Ecological aspects of agroforestry systems (lectures)
Influence of shelterbelts on microclimate and soil conditions
(lectures)

e Influence of agroforestry systems on some characteristics of
the basic agricultural crops (cereals, vegetables, leguminous,
fruit, technical) (lectures)

e Characteristics of the basic agricultural crops (cereals,
vegetables, leguminous, fruit, technical) suitable for
agroforestry in Bulgaria (exercises)

e Specific phytosanitary problems and pest control in
agroforestry systems (lectures)

e Specific diseases and pests in agroforestry systems (exercises)
Socio-economic advantages and disadvantages of agroforestry
systems (lectures)

e Influence of shelterbelts on the productivity of crops and

Socio-economic features of domestic animals (lectures)

agroforestry e Alley cropping system - economic efficiency (lectures)
Forest farming - Additional forest products - subject to forest
farming (lectures)

e Agroforestry systems from consistent type — opportunities
and prospects (lectures)

Introduction to legislation related to e Legislation related to the possibility of implementing

implementation of agroforestry agroforestry practices (lectures)

systems

Ecological aspects of agroforestry with
reference to specific plant protection
problems

Shelterbelts - Basic shelterbelt parameters (lectures)
Technology of establishment and maintenance of shelterbelts
- choice of suitable tree and shrub composition, soil
preparation, methods of afforestation and care (exercises)

e River-bank shelterbelts - determination of suitable plant
species and parameters of the river-bank shelterbelts, agro-
technology of establishment and cultivation (lectures)

e Design and establishment of river-bank shelterbelts
(exercises)

e Alley cropping system - criteria for selection of suitable tree

Knowledge and skills about design and and agricultural species, agro-technical measures (lectures)
establishment of agroforestry systems | e Features in the technology of establishment and cultivation of
suitable for Bulgaria alley agroforestry system (exercises)

e Silvopastoral system - principles of establishment and
maintenance (lectures)

e Featuresin the technology of establishment and cultivation of
silvopastoral agroforestry system (exercises)

e Featuresin the technology of establishment and cultivation of
forest farming agroforestry system (exercises)

e Agroforestry systems from consistent type — technology of
establishment and management (lectures)

e Featuresin the technology of establishment and cultivation of
biomass production plantations (exercises)

Teaching-learning methods in Agroforestry modules at partner universities are lectures, practical work and
exercises through creation of case studies or individual research project reports, seminars, presentation of
independent work, group discussions and field trips and excursions. At UB lectures are supplemented by guest
lectures by experts from various fields complementary to agroforestry.

Special attention at each partner university is devoted to improving practical/exercises in order to strengthen
students’ skills in planning and design in agroforestry, especially in practice and the use of contemporary tools
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in these activities — GIS tools and digital databases. These improvements are also intended to rise students’
digital literacy and encourage them to use digital databases for various analyses.

At UB practical part is designed to be conducted through preparation of case studies in small groups (2-3
students) using real-world data from digital databases. Case studies should further be presented and discussed
among students’ working groups. During case studies preparation, students prepare term papers that cover
topic of interest in their case study and improve their skills in literature search and in-depth analysis of the topic
of their interest.

At UFS exercises contain two parts: laboratory exercises and practical course in UFS’ training center (Vrazhdebna
Training and Experimental Field Center) where full-time students conduct individual research work and prepare
research project report.

At UNIOS students attend exercises and prepare seminar papers to master skills in writing in clear, accurate and
relevant manner, to prepare technically and visually high-quality presentation and to effectively present their
work.

Literature. Lists of recommended reading materials (literature) for preparation of Agroforestry modules' final
exam at partner universities were updated with references relevant to the improved module contents. Among
the deliverables of AGFORWEB project are educational resources, namely a textbook intended for students
covering agroforestry topics in Southeast Europe and the Western Balkans, as well as a manual for using the
digital database, both will be added to a list of recommended reading after publication.

Assessment of student achievement at partner universities involves an evaluation process that combines pre-
examination activities and a final exam. Pre-exam activities consist of several key elements specific to each
partner university and the final exam is conducted in an oral or written format.

Pre-examination activities at UB include activities during lectures and practical (preparation of the case study in
small groups), term paper preparation and presentation and discussion of the case study. These activities
account for 55/100 points (55%) of the overall grade. The case study and term paper preparation, presentation
and discussion collectively contribute to 45/100 points (45%) of the total assessment and the activity during
lectures carries a weightage of 10/100 points (10%) towards their final assessment. The remaining 45% of the
assessment is based on the final exam, which is conducted in an oral format.

At UFS, pre-examination activities consist of research project report weighted at 30% and coursework
assignments contribute 10% to the total assessment. The total weightage for before-exam activities at UFS is
40%. The final exam at UFS accounts for 60% of the overall grade.

At UNIOS, students’ pre-exam work contributes 45% to the final grade, where class activity, preparation for class,
reflective revive of class content collectively constitute 20% and seminar 25% of the total assessment. The
evaluation of the seminar paper includes the clarity, accuracy, and relevance of the written seminar information
and the presentation's overall both technical and visual quality. The remaining 55% of the assessment is based
on the final exam, which is a written examination.

In summary, each partner university employs a distinctive assessment structure, with a combination of pre-exam
activities and final exams, reflecting their specific educational priorities.

4. OVERVIEW OF CURRICULUM IMPROVEMENT OF COMPLEMENTARY MODULES AT PARTNER
UNIVERSITIES

At UB and UoM is recognized the need for the improvement of modules that complement the field of
agroforestry. The need is recognized in modules at BSc level “Forest amelioration 2” and “Trade and marketing
of forest products”.

The objective of enhancing the course materials is to identify and accentuate thematic elements that
complement the field of agroforestry. Specifically, within the "Forest Amelioration 2" module, the module
content is supplemented with thematic units that facilitate the recognition and integration of the material being
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studied. This module’s curriculum includes protective forest belts as a recognized agroforestry practice in
Europe, as well as the restoration and rehabilitation of severely degraded sites and habitats where agroforestry
can serve as a nature-based solution with benefits for both the environment and society.

These enhancements within the module serve a dual purpose: bridging the knowledge gap and highlighting the
potential of agroforestry, while also introducing and guiding students towards further learning and knowledge
acquisition in the field of agroforestry at advanced academic levels. In pursuit of this, the course content is
enriched with additional thematic units in the theoretical part:

—  Protective forest belts as an element of agroforestry practices. This thematic unit delves into the role
and significance of protective forest belts within the context of agroforestry.

— Agroforestry as a perspective in the improvement of bare land. This thematic unit serves to explore the
potential of agroforestry in enhancing barren lands, shedding light on its applications and benefits.

Moreover, the practical part of the course has been bolstered by supplementing the material with skill-building
exercises, specifically:

— Analysis of the dominant drivers of wind erosion by processing data from digital databases to determine
the spatial arrangement of protective forest belts.

This involves data processing from digital databases to determine the spatial arrangement of protective forest
belts. Proficiency in data processing from digital sources is of great importance for subsequent analyses,
planning, and design within the field of agroforestry, a vital aspect of the material that will be covered in the
MSc module “Agroforestry Systems” at UB.

To facilitate a comprehensive teaching and learning experience, course literature is also updated with recent
reference that primarily focuses on protective forest belts from both theoretical and practical standpoints. These
enhancements aim to ensure that students gain a thorough understanding of agroforestry and its potential while
acquiring practical skills that will be invaluable in their future endeavors in this field.

The module "Trade and Marketing of Forest Products" is designed to equip students with knowledge that can
be directly applied to agroforestry, particularly its economic implications for stakeholders. With that respect,
learning outcomes of this module are expanded by incorporating an additional outcome:

—  Getting to know the concept of bioeconomy and circular economy and mastering the access and use of
official databases and market research techniques, as well as giving examples of good practice in the
field of agroforestry through the prism of trade and marketing

This learning outcome is focused on recognizing the potential application of the concepts of bioeconomy and
circular economy. This encompasses a comprehensive understanding of these concepts and the mastery of
accessing and utilizing official databases and market research techniques. Additionally, the module will provide
certain examples of best practices in agroforestry, viewed through the lens of trade and marketing.

To achieve new learning outcome, the revision is made in module contents by adding thematic unit:

—  Market research of wood and non-wood forest products through the notion of a value chain creation
and agroforestry

A new thematic unitis intended to enhance the theoretical aspect of the module and bring connections between
the principles of bioeconomy and circular economy with the commercial facets of agroforestry. This unit is
designed to introduce students to the commercial aspects of forestry and agroforestry and market research for
both wood and non-wood forest products. Knowledge in the creation of value chain within agroforestry,
enabling students to gain understanding of agroforestry by combining modern concepts from various domains,
including forestry, economics, marketing, and more. To achieve this, guest lectures by experts in close domains
are added as one of teaching-learning methods.

In this way, students will not only gain a deeper understanding of agroforestry but will also learn to synthesize
contemporary ideas and concepts from diverse fields. Additionally, the course literature is supplemented with
up-to-date sources that offer comprehensive insights into this dynamic and evolving field.
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At the UoM, a series of enhancements were undertaken within two modules: "Mediterranean Ornamental
Plants" at the BSc level and "Forestry in Rural Areas" at MSc level.

The need for the inclusion of an Agroforestry module at UoM is already underscored in light of preliminary
survey findings. Since the accreditation process takes a long time, actions were taken at UoM to prepare for the
introduction of the new Agroforestry module through a transition period leading to the next accreditation round,
when students will be introduced to the fundamentals of agroforestry through these two complementary
modules.

In particular, the "Ornamental Mediterranean Plants " module already encompasses topics that can be readily
applied to the field of agroforestry. The enhancements were included various learning standards of the
curriculum, starting with revised learning objectives, which are complemented by the following:

— Introduce students to the basic principles of agroforestry
—  Ornamental Mediterranean plants in agroforestry systems

Furthermore, the learning outcomes are expanded by introducing a new one designed to facilitate the
achievement of the additional learning objectives:

— Recognize the importance of agroforestry, and the possibilities of using ornamental plants in
agroforestry systems

To facilitate students in acquiring knowledge and attaining these predefined learning objectives and learning
outcomes, the module contents are enriched with thematic units that cover a range of topics, including:

— Agroforestry, definition and significance

—  Main agroforestry systems

—  Field protective belts in agroforestry in Mediterranean and submediterran conditions, function and
importance for the crop

— Ornamental trees in field protective belts

—  Ornamental trees in apiculture

The lessons on the specific uses of ornamental plants serve to introduce students to the potential of ornamental
plants for utilization within agroforestry systems. Simultaneously, lessons on agroforestry fundamentals aim to
bridge the gap until the formal introduction of the new Agroforestry module.

Recommended literature is also expanded to include references related to agroforestry. It is strongly suggested
that a textbook, resulting from the AGFORWEB project, be added to the mandatory reading list for students.

The module “Forestry in Rural Areas” addresses topics that are integral to building an understanding of forest
ecosystems. Its primary aim is to equip students, especially those in the field of agriculture, with essential
knowledge about the role of forests in rural development.

Agroforestry has the potential to improve not only the environment but also the social and economic well-being
of the rural population. The knowledge that students gain about forests and forest ecosystems from both
ecological and economic aspects acquired within this module enables them to understand and recognize the
potential of agroforestry and its role in the sustainable development of rural areas.

Improvements within this module are built into the learning objectives by following:
— To get knowledge about agroforestry practices

To facilitate the achievement of this new learning objective, learning outcomes are enhanced by incorporating:
—  Apply agroforestry practices

The module contents are refined to facilitate students' knowledge acquisition in this field:

—  Agroforestry practices
—  Protective forest belts
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In the new thematic units, students will gain knowledge in traditional silvopastoral practices and the potential
of applying protective forest belts across the range of environmental conditions in Montenegro - encompassing
both ecological and socio economic conditions. Also, through thematic units related to forest functions, their
importance and evaluation as well as forest management and planning, students will learn about the role and
nature of “forestry” component within agroforestry and its promising potential in agroforestry systems.

Recommendations for literature is supplemented with newer references related to forest management and
protective forest belts.

Through improvements within this module, the gap will be bridged until formal introduction of the new
Agroforestry module. Afterwards, students will be facilitated to build on the acquired complementary
knowledge within the new Agroforestry module.
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5. IN-DEPTH EXPOSITION OF CURRICULA IMPROVEMENTS
5.1. University of Belgrade, Faculty of Forestry (E10208240 - RS)

Table 5- I. Module specification and description - University of Belgrade, Faculty of Forestry (E10208240 - RS)

UNIVERSITY OF BELGRADE, Module No-1: Module No-2: Module No-3:
FACULTY OF FORESTRY
Study level MSc BSc BSc

Study programme

Ecological engineering in soil and water resources
protection

Ecological engineering in soil and water resources
protection

Forestry and nature protection

Module Agroforestry systems Forest amelioration 2 Trade and marketing of forest products
Type of Module (mandatory; mandatory mandatory mandatory

compulsory/elective)

ECTS credits 5 5 2

Prerequisites; condition none Forest amelioration 1 -

Learning objectives

The main objective of this course is to enable
students to acquire knowledge about agroforestry
land use systems where forests develop in
communities with agricultural production in a
specific spatial distribution based on the principles
of ecological and economic interactions between
components: forests and agricultural crops and/or
animals in the system.

The module will introduce students with ameliorative
methods to control wind erosion, environmental
conditions in degraded habitats on specific parent
material such as limestone, serpentinite, peridotite
and sands and basics of design in control degradation
in degraded habitats and habitats prone to
degradation.

For students to understand terms and relationships
in the field of trade, especially in the field of trade
and marketing of wood and non-wood forest
products and to enable successful planning and
implementation of activities related to the
marketing of these products on the market, as well
as mastering techniques for conducting market
research. In addition, students will be introduced to
the concepts of bioeconomy and circular economy
as modern frameworks for trade and marketing in
the field of forestry. Also, students will be trained to
use official databases (Trade map, FAO, Eurostat,
etc.), for the purposes of preparing their seminar
papers and conducting market research of certain
categories of (forest) products.

Learning outcomes

Full ability to apply knowledge in this field in
practice, as well as preparation for doctoral studies.

Learning outcomes proposed for next accreditation
round:

The student is able to:

Training for independent observation, planning and
maintenance of biological facilities for control of the
degradation process (primarily erosion caused by
anthropogenic impact) in degraded habitats to varying
extents.

Possession of knowledge that allows to successfully
solve tasks and problems in the field of trade and
commodity exchange in the field of forestry, that is,
to valorize the production program in the best way
on the market. Acquired theoretical and practical
knowledge through the interpretation of teaching
content with a problem-based approach, gaining

18




UNIVERSITY OF BELGRADE,
FACULTY OF FORESTRY

Module No-1:

Module No-2:

Module No-3:

— classify and describe agroforestry practices based
on components, spatial and temporal arrangement

— explain the basic principles of agroforestry as a way
of using land

— relate the interactions between components
within the agroforestry system/practice

— examine digital databases and
manipulation of digital databases

— extrapolate, employ and assess the potential of
agroforestry in the fight against climate change,
degradation control and ecological restoration,
sustainable agriculture and rural development

— recommend, design and devise agroforestry
practices adapted to the specific ecological and
socio-economic conditions of the locality/area

— discuss and interpret legal frameworks of
international, regional and national policies and
initiatives

tools for

Learning outcomes proposed for next accreditation
round:

The student is able to:

— analyse the dominant degradation factors; assess soil
losses based on analysed degradation factors and
recommend control measures

— classify and describe protective forest belts and other
erosion control and amelioration plantings and
differentiate their functions and potential

— implement and appraise protective forest belts and
other erosion control plantings in different
environmental conditions

— recommend and design protective forest belts and
other ameliorative measures and degradation
control works in specific conditions adapted to pre-
defined requirements and needs

— manage and implement care and maintenance
measures for raised plantings

new knowledge about trade and marketing of forest
products. Getting to know the concept of
bioeconomy and circular economy and mastering
the access and use of official databases and market
research techniques, as well as giving examples of
good practice in the field of agroforestry through the
prism of trade and marketing.

Course Contents; Overview

Theoretical part: The role and significance of the
agroforestry systems as sustainable land use in land
management; Agroforestry systems (Level )
(different combinations of land use patterns in
agriculture and forest (forest plantations)); Spatial
and temporal arrangement of agroforestry
components; Ecological basics of agroforestry; Social
and economic aspects; Land degradation processes
and agroforestry systems; Modeling and
development of agroforestry systems; International,
regional and national agroforestry strategies,
policies and legislation (UNCCD, UNCBD, EGD, New
EU Forest Strategy 2030, CAP...).

Practical part: Preparation of a case study/elaborate
in small groups (2-3 students) for the
implementation of the agroforestry system/practice
in given conditions - analysis of environmental
conditions, proposal of a solution, planning and

Lectures: Wind erosion and drought as dominant
factors of degradation, assessment of soil losses in
wind erosion for designing protective forest belts.
Protective forest belts. Protective forest belts for
special uses (field shelterbelts, living snow fences,
riparian forest belts, protective forest belts for noise
control). Protective forest belts as an element of
agroforestry practices. Protective forest belts and
plantations for erosion control: ilofilters, colmation
belts, "forest caps", plantations for the protection of
small reservoirs; design and establishment.
Ameliorative facilities and works on degraded and/or
bare land on karst, serpentinite, peridotite, rocky
areas and sandy habitats. Care and maintenance of
established plantations of protective forest belts.
Agroforestry as a perspective in the improvement of
bare land. Preparation of the final paper.

Theoretical teaching: Forms of timber sales (auctions
- types, advertising, participants, enforcement, plots,
submissions and sale according to the forest tax, sale
according to the price list, long-term contracts),
Internal trade (concept, types and actors of internal
trade, development of the trade network of internal
timber trade and wood products), Foreign trade
(structure and forms of foreign trade, historical
development of foreign trade, foreign trade regimes
and restriction measures - incentives, restrictions,
compensations, liberalization and stimulation of
exports, related foreign trade operations,
processing/refining and re-export operations,
authorities and institutions in foreign trade),
Customs and forwarding (concept, functions, types
and role, customs area, customs tariff, customs
union and control, concept, functions and role of
forwarding), Timber trade technique (sales
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UNIVERSITY OF BELGRADE,
FACULTY OF FORESTRY

Module No-1:

Module No-2:

Module No-3:

design of the proposed solution, elaboration of the
concept for user education and promotion of the
practice. Case study presentation and discussion.

Practical: Analysis of the dominant drivers of wind
erosion by processing data from digital databases to
determine the spatial arrangement of protective
forest belts. Preparation and design of field
shelterbelts (structure, spatial arrangement, species).
Establishing and planting dynamics of field
shelterbelts. Preparation and design of living snow
fences (structure, spatial distribution, species
selection). Care and maintenance of protective forest
belts. Design of degradation control facilities on
limestone, serpentinite, peridotite. Design of
amelioration facilities for binding sands and wind
erosion protection.

The module includes mandatory professional practice.

contracts, commercial representation contracts,
forms, the meaning of certain elements,
international chambers of commerce, arbitration
and settlement of complaints in the international
market wood wrapping, letter of credit - concept,
importance and types of letter of credit, trade
documents - transport documents, customs
documents, documents on goods insurance,
certificates and attestations), Banks and banking
operations, Application of standards in timber trade,
INCOTERMS rules in international timber trade,
International forestry products market, trade policy
and legal regulation (EU Timber Regulation),
international business organizations, development
policy of small and medium-sized enterprises in
trade in forest products, as well as the business and
development potential of Serbia's trade in the
forestry sector. The concept, types and functions of
marketing, methods and techniques of marketing
research, the evolution of marketing and the
relationship with the forestry sector, 3. Marketing
activities (market, product, distribution, price,
promotion, marketing management, marketing
environment) and examples of good practice 4.
Marketing of forest products products (branding,
certification and its marketing function in forestry,
marketing of wood forest products, marketing of
non-wood forest products). 5. Special analysis of the
orientation of production-placement, customer-
marketing, through practical examples from the
market analysis of forest products. The concept of
4P/5P marketing. Product life cycle. B2B and C2C
business models. 6. Introduction to the concept of
bioeconomy and circular economy, as well as
production related to natural (forest) resources. ].
Market research of wood and non-wood forest
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UNIVERSITY OF BELGRADE,
FACULTY OF FORESTRY

Module No-1:

Module No-2:

Module No-3:

products through the notion of a value chain
creation and agroforestry.
Practical teaching: -

Literature

Nair P.K.R. (1993): An Introduction to Agroforestry.
Kluwer Academic Publishers, ICRAF

Riguero-Rodriguez A., McAdam J., Mosquera-Losada
M.R. (2009): Agroforestry in Europe. Current State
and Future Prospects. Advances in Agroforestry.
Springer

Luki¢ S. (2019): Sumski zastitni pojasevi — praktikum.
Univerzitet u Beogradu Sumarski fakultet

Schnabel, S., Ferreira, A. (2004): Sustainability of
Agrosilvopastoral Systems — Dehesas, Montados-, A
Cooperating Series of the International Union of Soil
Science (1USS)

Luki¢ S. (2019): Sumski zastitni pojasevi — praktikum.
Univerzitet u Beogradu Sumarski fakultet

Dozi¢, S., Luji¢, R. (2005): Sumske melioracije [Forest
amelioration], autorizovana skripta, Univerzitet u
Beogradu

Rankovi¢ N., Keca Lj. (2011): Trgovinai marketing
Sumskih proizvoda, Univerzitet u Beogradu —
Sumarski fakultet, Beograd ISBN 978-86-7299-185-7
Orescanin D., Redzi¢ A. (1994): Trgovina drvetom, |
deo, Sumarski fakultet Univerziteta u Beogradu
Bjeli¢ P. (2018): Medunarodna trgovina,
Ekonomskifakultet, Beograd

Keca, Lj., Ke¢a N., Marceta M. (2015): Nedrvni
Sumski proizvodi, Socio-ekonomski i ekoloski aspekti,
Univerzitet u Beogradu, Sumarski fakultet (ISBN 978-
86-7299-232-8), (270)

Lamb C.W., Hair J.F., McDaniel C. (2013): Marketing,
Data Status, Beograd (386)

Kotler F., Vong V., Sonders DZ., Armstrong G. (2007):
Principimarketinga, Mate, (932)

Sarstedt M., Mooi E. (2019): A Concise Guide to
Market Research, The Process, Data, and Methods
Using IBM SPSS Statistics, 3rd Edition, Berlin, (396)
Keswani C. (2020): Bioeconomy for sustainable
development. Springer Nature Singapore Pte Ltd.,
(389)

Nunan D., Malhotra N.K., Birks, D.F. (2020):
Marketing Research, Pearson UK, London (951)
Smith-Hall C., Chamberlain J. (2022): The
bioeconomy and non-timber forest products, Taylor
& Francis, London, (77)

Contact hours

Lectures: 2 hours per week (13 weeks)
Practical: 3 hours per week (13 weeks)

Lectures: 3 hours per week (13 weeks)
Practical: 3 hours per week (13 weeks)

Lectures: 30 hours
Practical: -

Teaching-learning methods

Lectures with introduction to the literature from this
discipline. Guest lectures. Practical - through
preparation of case studies, students acquire
practical knowledge for the analysis of
environmental conditions, planning and application
of appropriate systems/practices of agroforestry in

Lectures with an introduction to the literature from
this discipline. Through practical and exercises,
students gain practical knowledge in the design of
protective forest belts and ameliorative afforestation
methods in areas of degraded habitats, and through

Lectures, class discussions, consultations, visiting
experts, seminar work and case studies,
presentations and interactive work in the class.
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UNIVERSITY OF BELGRADE,
FACULTY OF FORESTRY

Module No-1:

Module No-2:

Module No-3:

order to achieve ecological and economic benefits
using available digital databases and training to
show personal initiative in solving the problems of
applying agroforestry systems. Term/seminar paper
- through the preparation of a seminar paper,
students are trained to search and use the available
literature for a deeper analysis of the given topic,
and through the presentation they acquire skills for
the promotion of agroforestry practices. Field trip.

the preparation of term papers, they show personal
initiative in solving problems in this area.

Assessment

Before exam obligations

Activity during lectures - 10 points (of 100 max)
Activity during practical - 20 points
Seminar/term paper - 25 points

Final exam

Oral exam - 45 points

Before exam obligations

Activity during lectures: 10 points (of 100 max)
Activity during practical: 20 points

Tests: 20 points

Seminar/term paper: 10 points

Final exam

Oral exam: 40 points

Pre-exam obligations

Activity during lectures: 10 points (of 100 max)
Seminar/term paper: 30 points

Final exam

Written exam: 20 points

Oral exam: 40 points
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Module No-1 Agroforestry Systems (Table 5-1): Qualifications obtained by completing MSc Ecological
engineering for soil and water resources protection (60 ECTS) at University of Belgrade Faculty of Forestry study
program meet the sector-specific professional expectations for the pursuit of the profession. Several points were
detected in [7] as a gaps in the curriculum of this module and improvements were made.

Learning outcomes specified in the curriculum of “Agroforestry Systems” module are full ability to apply
knowledge in this field in practice, as well as preparation for doctoral studies. According to the analysis of
existing curricula [7], recommendation is to present learning outcomes more precisely. Changes in learning
objectives and learning outcomes of curriculum are among extensive changes which require special and length
approval procedure. Our goal is to make improvements that will allow easier and thoroughly learning and
reaching predefined learning outcomes. With that respect the learning outcomes are specified in more detail
through sentences that specify which abilities the student should achieve after completing the course and
prepared for the procedure in the next accreditation round.

Basically, current learning outcome includes each particular learning outcome.
The student is able to:

— classify and describe agroforestry practices based on components, spatial and temporal
arrangement;

— explain the basic principles of agroforestry as a way of using land;

— relate the interactions between components within the agroforestry system/practice;

— examine digital databases and tools for manipulation of digital databases;

— extrapolate, employ and assess the potential of agroforestry in the fight against climate change,
degradation control and ecological restoration, sustainable agriculture and rural development;

— recommend, design and devise agroforestry practices adapted to the specific ecological and socio-
economic conditions of the locality/area;

— discuss and interpret legal frameworks of international, regional and national policies and
initiatives.

The improvement in module contents of the “Agroforestry Systems” module was made in lesson (thematic unit)
Agroforestry regional and national policies. Introduction to UNCCD (United Nation Convention to Combat
Desertification), UNCBD (United Nation Convention of Biological Diversity), The European Green Deal (EGD),
New EU Forest Strategy 2030 and Common Agriculture Plan, Agroforestry and trees in the Nature Restoration
Regulation, etc. should enable students to link international and national environmental policies with existing
legislation to recognize the contribution of the agroforestry both to improvement of the environment and the
social and economic status of local community, farmers and employees in rural sector.

The improved content of theoretical part of the “Agroforestry Systems” module was supplemented with the
following thematic unit:

— International, regional and national agroforestry strategies, policies and legislation (UNCCD, UNCBD,
EGD, New EU Forest Strategy 2030, CAP...).

In practical part students through practical work acquire the knowledge in the field of:

—  Preparation of a case study/elaborate in small groups (2-3 students) for the implementation of the
agroforestry system/practice in given conditions - analysis of environmental conditions, proposal of a
solution, planning and design of the proposed solution (with the application of information technology
and GIS), elaboration of the concept for user education and promotion of the practice. Case study
presentation and discussion.

— Planning and design of agroforestry systems with the application of information technology and GIS in
agroforestry.

Improvements have been made to the teaching-learning methods of the “Agroforestry Systems” module to
enrich educational experience for students.
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To gain deeper insights into the potential of agroforestry and enhance the planning of new practices or
improvements to existing ones, guest lectures by experts from various fields related to agroforestry, including
medicinal plant cultivation, beekeeping, fisheries, and more, are incorporate in lectures.

The improvement of practical exercises refers to preparation of case study/elaborate in small groups (2-3
students), presentation and discussion, instead of individual work. Case study encompasses preparation for the
implementation of the agroforestry system/practice in given conditions using information technology and GIS -
analysis of environmental conditions, recommendations for a solution, planning and design of the proposed
solution, elaboration of the concept for user education and promotion of the practice, finally presentation and
discussion of case study. In that way students are stimulated to form attitudes and adopt values, cooperate in
team work, encouraged to exchange ideas and discuss potential solutions and strengthen trust among team
members.

In literature the reference Protective forest belts (Luki¢ 2019) was added, where topics related to agroforestry
are covered in certain chapters. Reference Agroforestry for soil conservation by Young (1991) has been moved
from the list of mandatory readings to optional readings. Also, as the result of this project the textbook for
students will be produced as one of the results of AGFORWEB project to cover the topics related to basic
principles of agroforestry, practices and the state of agroforestry in the Western Balkans and should be added
to the list of mandatory reading.

Module No-2 Forest amelioration 2 (Table 5-1): Improvements in the module “Forest amelioration 2” included
several points.

The learning outcomes for the “Forest amelioration 2” module were revised to provide more specific statements
and prepared for integration into the curriculum for the upcoming accreditation round. Each specific learning
outcome is incorporated into the current set of learning objectives.

The student is able to:

— analyse the dominant degradation factors; assess soil losses based on analysed degradation factors and
recommend control measures

— classify and describe protective forest belts and other erosion control and amelioration plantings and
differentiate their functions and potential

— implement and appraise protective forest belts and other erosion control plantings in different
environmental conditions

— recommend and design protective forest belts and other ameliorative measures and degradation
control works in specific conditions adapted to pre-defined requirements and needs

— manage and implement care and maintenance measures for raised plantings

The “Forest Amelioration 2” course delves into the various components of agroforestry practices. In order to
help students identify these elements and enhance their readiness for studying Agroforestry systems at MSc
study level, the curriculum has been enhanced to include additional thematic units that establish the connection
between these elements and their role within agroforestry practices. The theoretical part of the “Forest
Amelioration 2” module is enriched by incorporating thematic units that explore the interplay between
agroforestry and protective forest belts as integral elements of agroforestry practices and systems:

e  Protective forest belts as an element of agroforestry practices
e Agroforestry as a perspective in the improvement of bare land.

In practical part students acquiring knowledge and training skills through exercises in:

e Analysis of the dominant drivers of wind erosion by processing data from digital databases to determine
the spatial arrangement of protective forest belts

Recommended literature includes references that mostly cover the material from this subject. The improvement
in mandatory readings is changed and the reference Velasevi¢ (1970) Rejoniranje terena SR Srbije u cilju
podizanja Sumskih poljezastitnih pojaseva [Land suitability categorization for field shelterbelts in SR Serbia] is
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replaced by newer one Luki¢ (2019) Protective forest belts, which covers a large part of the material taught in
the course “Forest amelioration 2”. Considering that the material is mostly focused on protective forest belts, it
is advantageous to supplement the list of recommended literature with references related to protective forest
belts.

Module No-3 Trade and Marketing of Forest Products (Table 5-1): The improvement of the curriculum of the
subject “Trade and marketing of forest products” is reflected in the following segments:

- the objective of the course;
- from the subject;

- subject content;

- literature and

- teaching methods.

Objective of the course. In the segment objective of the course, the improvement refers to the introduction of
the area of planning and conducting market research. Also, students will get to know the concept of bioeconomy
and circular economy, as modern frameworks for trade and marketing in the field of forestry. Also, students will
be trained to use official databases (Trade map, FAO, Eurostat, etc.) for the purposes of preparing their seminar
papers and conducting market research of certain categories of (forestry) products.

Learning outcomes. At the end of the course, students are expected to become familiar with the concept of
bioeconomy and circular economy as well as giving examples of good practice in the field of agroforestry through
the prism of trade and marketing. In this way, they will gain an additional dimension in the understanding of
agroforestry, combining modern aspects and concepts from different areas (forestry, economics, marketing,
etc.). In addition, one of the outcomes will be mastering the access and use of official databases and market
research techniques. In this way, it will be possible to acquire both theoretical and practical knowledge, which
will enable them to conduct research independently.

Course content. B2B (business to business) and B2C (business to customer) business models have been
introduced into the course content. In addition, the course content is supplemented with the concept and
elements of bioeconomy and circular economy, as well as production related to natural (forest) resources. In
order to bring students closer to the commercial aspect of forestry and agroforestry, market research of wood
and non-wood forest products was introduced. This is complemented by the inclusion in the teaching units of
the concept of value chain creation and agroforestry.

Literature. In accordance with the changes, modern literary sources were added to the course curriculum,
which provide knowledge from the above field. In this sense, students will have at their disposal, in addition to
textbooks from the subject Trade and marketing of forest products, and appropriate additional literature:

e Nunan D., Malhotra N.K., Birks, D.F. (2020): Marketing Research, Pearson UK, London (951)

e  Smith-Hall C., Chamberlain J. (2022): The bioeconomy and non-timber forest products, Taylor & Francis,
London, (77)

e Keswani C. (2020): Bioeconomy for sustainable development. Springer Nature Singapore Pte Ltd., (389)

e Sarstedt M., Mooi E. (2019): A Concise Guide to Market Research, The Process, Data, and Methods
Using IBM SPSS Statistics, 3™ Edition, Berlin, (396)

Teaching methods. In addition to lectures, discussions, consultations, preparation of seminar papers and case
studies, teaching methods were complemented by presentations and guest appearances by relevant experts
from the field of forestry and agroforestry.
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5.2. University of Forestry (E10200449 - BG)

Table 5- 1ll. Module specification and description - University of Forestry (E10200449 - BG)

UNIVERSITY OF FORESTRY Module No-4:
Study level MSc
Study programme Forestry

Module Agroforestry systems
Type of Module (mandatory; elective
compulsory/elective)

ECTS credits 6

Prerequisites; condition

Learning objectives; Aims

To give detailed information about the possibilities of agroforestry as a form of land use, in
which the cultivation of tree and/or shrub vegetation is combined with agricultural crops
and/or animals, which builds on the knowledge acquired in the “Basics of Agroforestry”
course for Bachelor degree, specialty Forestry

Learning outcomes

To acquire knowledge about agroforestry systems suitable for Bulgaria and skills to apply
them in practice.

Course Contents; Overview

Course description:

The first part of the course provides information on the importance of the agroforestry, its

application possibilities and classification of agroforestry systems.

The second part of the course presents a detailed description of the main types of

agroforestry systems for temperate climate conditions (shelterbelts, river bank

shelterbelts, alley cropping system, silvopastoral system, forest farming, biomass

production plantations) with specific examples from foreign and our experience. Attention

is given to the more important agricultural crops suitable for agroforestry, as well as

domestic animals and beneficial insects used in agroforestry systems.

Specific plant protection problems in agroforestry systems, ecological aspects and socio

economic features of agroforestry are the subject of the third part of the course. Students

are also introduced to the legislation related to the implementation of agroforestry

systems.

In the exercises, students get acquainted with the design methodology and the technology

of establishment, growing and maintaining different agroforestry systems and prepare a

research project report according to an individual assessment. Coursework developed on

the topic chosen by the student from the field of agroforestry is also presented. It is

planned that the classes on topic 8 of exercises for the full-time students will be held in

Vrazhdebna Training and experimental field centre under real production conditions.

Content of syllabus:

Lectures

1) Concept of agroforestry. Need and importance. Advantages and disadvantages.
Classification of agroforestry systems

2) Shelterbelts - the main agroforestry system. Meaning and types of belts. Basic
shelterbelt parameters. Influence of shelterbelts on microclimate and soil conditions
and on the productivity of crops and domestic animals

3) River-bank shelterbelts - goals and functions, determination of suitable plant species
and parameters of the river-bank shelterbelts, agro-technology of establishment and
cultivation

4) Alley cropping system - advantages and disadvantages, main components and
requirements for them, criteria for selection of suitable tree and agricultural species,
agro-technical measures, economic efficiency

5) Silvopastoral system - advantages and disadvantages, basic components, principles of
establishment and maintenance

6) Forest farming - essence and meaning. Additional forest products - subject to forest
farming

7) Agroforestry systems from consistent type — biomass production plantations,
opportunities and prospects, technology of establishment and management

8) Influence of agroforestry systems on some characteristics of the basic agricultural
crops (cereals, vegetables, leguminous, fruit, technical)

9) Cultivation of useful insects and their importance for agroforestry systems
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UNIVERSITY OF FORESTRY

Module No-4:

10) Ecological aspects of agroforestry systems

11) Socio-economic advantages and disadvantages of agroforestry systems

12) Specific phytosanitary problems and pest control in agroforestry systems. Possibilities
to use interactions between components in agroforestry systems

13) Legislation related to the possibility of implementing agroforestry practices

Exercises

1) Technology of establishment and maintenance of shelterbelts - choice of suitable
tree and shrub composition, soil preparation, methods of afforestation and care

2) Assignment for research project report and coursework

3) Design and establishment of river-bank shelterbelts

4) Features in the technology of establishment and cultivation of alley agroforestry
system

5) Features in the technology of establishment and cultivation of silvopastoral
agroforestry system

6) Features in the technology of establishment and cultivation of forest farming
agroforestry system

7) Features in the technology of establishment and cultivation of biomass production
plantations

8) Characteristics of the basic agricultural crops (cereals, vegetables, leguminous, fruit,
technical) suitable for agroforestry in Bulgaria

9) Setting up and reporting an experiment on the co-cultivation of tree and agricultural
plants

10) Specific diseases and pests in agroforestry systems

11) Summarizing of the results of the coursework and acceptance of the research project
report

Literature

Alexandrov, A., K. Genov. 2001. Agroforestry in Bulgaria. Third Balkan Scientific
Conference, Sofia, 2—4.10.2001, |, 278-284.

Fetting, C. 2020. The European Green Deal, ESDN,Report,December2020, ESDN Office,
Vienna, 22 p., https://www.esdn.eu/fileadmin/ESDN_Reports/ESDN_Report_2 2020.pdf
Kachova, V., G. Hinkov, E. Popov, L. Trichkov, R. Mosquera-Losada. 2016. Agroforestry in
Bulgaria: history, presence status and prospects. Agroforest Syst. doi:10.1007/s10457-016-
0029-6.

New EU Forest Strategy for 2030, Commission staff working document, The 3 Billion Tree
Planting Pledge For 2030, 53 p.
https://knowledge4dpolicy.ec.europa.eu/publication/commission-staff-working-
document-swd2021651-3-billion-tree-planting-pledge-2030 en

Ordinance No. 3 of March 10, 2023 on the conditions and procedure for implementing
interventions in the form of direct payments included in the Strategic Plan, on inspections,
reductions in payments and the procedure for imposing administrative sanctions, Ministry
of Agriculture, SG No. 23/14/03/2023

Stancheva, Y., S. Bencheva, K. Petkova, K. Kalmukov, M. Milev, S. Mirchey, S. Dimitrov, S.
Savev, N. lliev. 2001. Agroforestry - a system for environmentally friendly and
multifunctional use of natural resources. Publishing house at University of Forestry, Sofia,
99 (in Bulgarian).

Stancheva J., Bencheva S., Petkova K., Tsvetkova N, 2003. Effect of Root Exudation on the
Germination and Some Growth Indexes at an Intercropping of Agricultures and Forest
Plants. In: PSP ”50 years University of Forestry”, session “Ecology and Environment
Protection”, p.103-106 (in Bulgarian with engl. Abstract).

Stancheva, Y., K. Petkova, S. Bencheva, M. Broshtilova, K. Broshtilov, N. Tzvetkova. 2004.
Agroforestry. Publishing house “Ruta”, Sofia, 239 (in Bulgarian).

Stancheva, Y. et al. 2008. Handbook of the entrepreneur in organic farming. Sofia,
Publishing house Avangard Prima, Sofia, 216 (in Bulgarian).

Stancheva, Y., K. Petkova, S. Bencheva. 2015. Agroforestry. Publishing house Avangard
Prima, Sofia, 225 (in Bulgarian).

Stancheva, Y., K. Petkova, S. Bencheva. 2015. A secure future for global crop production,
Gora, 6-7, 16-17 (in Bulgarian).

The Convention on Biological Diversity, 1993, https://www.cbhd.int/convention/

Trichkov, L., V. Kachova. 2016. Necessity, opportunities and priorities for development of
agroforestry in Bulgaria. Forestry ideas, vol. 22, Ne 1 (51): 3—15.

UNCCD (United Nation Convention to Combat Desertification), 1994,
https://www.unccd.int/
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UNIVERSITY OF FORESTRY Module No-4:
Students Workload 180 hours, of which 60 contact hours (full-time) and 30 hours (part-time)
Teaching and learning lectures, laboratory exercises and practical courses in Vrazhdebna Training and
activity/methods experimental field center, independent work, research project report and coursework
preparation
Assessment research project report — 30%,
coursework — 10%,
exam — 60%.

Module No-4 (Table 5-lll): The following changes and improvements have been made to the curriculum
“Agroforestry systems”:

The annotation (course content) has been reformulated in the following ways:
— Inthe lecture part of the course:

The topic ’Interrelationships between components in agroforestry systems - positive and negative’ is
reformulated as 'Possibilities to use interactions between components in agroforestry systems’ and becomes
part of the topic related to phytosanitary problems and pest control.

The topics 'Ecology of beneficial insects and their importance for agroforestry systems’ and 'Peculiarities of
domestic animals raised in agroforestry systems’ are combined under the title ‘Cultivation of domestic animals
and beneficial insects in agroforestry systems.

Inserting a new topic ‘Legislation applicable in the agroforestry practices’.

The topic 'Environmental advantages and disadvantages of agroforestry systems’ has been amended to
"Environmental aspects of agroforestry’.

— In the part of the course covering exercises:
The research project report and coursework assignment topic are moved from the seventh to the second place.

Topic 9 is reworded to 'Setting up and reporting an experiment on co-cultivation of tree and agricultural
plants’.

The final topic (11) has been supplemented and it now is ‘'Summarising of the results from the course work
and acceptance of the research project report’.

The following publications are added to the references:

1. Fetting, C. 2020. The European Green Deal, ESDN,Report,December2020, ESDN Office, Vienna, 22 p.,
https://www.esdn.eu/fileadmin/ESDN Reports/ESDN Report 2 2020.pdf

2. New EU Forest Strategy for 2030, Commission staff working document, The 3 Billion Tree Planting
Pledge For 2030, 53 p. https://knowledge4policy.ec.europa.eu/publication/commission-staff-working-
document-swd2021651-3-billion-tree-planting-pledge-2030 en

3. Ordinance No. 3 of March 10, 2023 on the conditions and procedure for implementing interventions in
the form of direct payments included in the Strategic Plan, on inspections, reductions in payments and
the procedure for imposing administrative sanctions, Ministry of Agriculture, SG No. 23/14/03/2023

4. The Convention on Biological Diversity, 1993, https://www.cbd.int/convention/

5.  UNCCD (United Nation Convention to Combat Desertification), 1994, https://www.unccd.int/
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5.3. University of Montenegro Biotechnical faculty, Montenegro (E10208590 - ME)

Table 5-IV. Module specification and description - University of Montenegro Biotechnical faculty from
Podgorica, Montenegro (E10208590 - ME)

UNIVERSITY OF MONTENEGRO
BIOTECHNICAL FACULTY,
MONTENEGRO

Module No-5:

Module No-6:

MSc; BSc level

BSc Level

MSc

Study Course Mediterranean fruit growing Interdisciplinary studies - Agribusiness
and rural development

Module Mediterranean ornamental plants Forestry in rural areas

Type of Module (mandatory; elective mandatory

compulsory/elective)

ECTS credits 5 6

Prerequisites; condition no No

Learning objectives; Aims

To introduce students with the types and
methods of growing decorative
Mediterranean plants, the production of
reproductive material, erecting hedges
and laying lawns. Introduce students to
the basic principles of agroforestry;
ornamental Mediterranean plants in
agroforestry systems.

To get knowledge about the complex
nature of forest ecosystems, the
functions of forests, as well as the basic
principles of sustainable forest
management, and use of forests and
agroforestry practices.

Learning outcomes

The student will be able to:

— recognize the most important species
of ornamental plants;

— apply knowledge and skills in the
propagation of ornamental plants;

— suggest the optimal ways of growing
ornamental plants in the
Mediterranean conditions of
Montenegro;

— recognize the importance of
agroforestry, and the possibilities of
using ornamental plants in agroforestry
systems

— organizes maintenance of gardens.

After successfully completing the course,

students will be able to:

— Use knowledge about the complex
nature of the forest for the purpose of
sustainable and permanent use and
management of forests

— Analyse specific problems of
sustainable forest management with
knowledge of legislation in this area

— Integrate the knowledge of related
disciplines into a comprehensive
knowledge of how to better use these
resources

— Apply agroforestry practices

— Use non-timber forest products in a
sustainable manner

—Know the production methods and
characteristics of wood processing
products

Course Contents; Overview

Theoretical part: Ornamental plants:
importance and application possibilities.
Basic division of ornamental plants.
Ornamental plants on the
Mediterranean. The origin of ornamental
plants; Ornamental trees and shrubs of
the Mediterranean. Basic division,
coniferous species and evergreen broad-
leaved trees. Use and ecological
characteristics of these species;
Indigenous species of evergreen
broadleaves trees in greening. Ecology
and significance; The most abundant
/important species of introduced
evergreen broadleaves on the Adriatic
coast; The most important species of

Introduction: The concept of forest,
forest types, by composition, by origin
(forest culture, coppice forest and seed
origin), structure (same-season, selection
and fertile felling), cultivation form (tall
and low) and others;

Basic categories of forest functions, their
importance and evaluation;
Characteristics of the forests of
Montenegro;

Legal regulations in forestry and the
organization of forestry in Montenegro;
Dendrology and phytocenology - basic
species and forest communities;
Silviculture;

Agroforestry practices;
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UNIVERSITY OF MONTENEGRO
BIOTECHNICAL FACULTY,
MONTENEGRO

Module No-5:

Module No-6:

introduced deciduous trees on the
Adriatic coast; Palm trees. Their
Ecological and morphological
characteristics, use; Roses, use and
classification; Hedges, plant species for
hedges. Types of hedges; Lawns
according to purpose; Raising the lawn,
sodding; Agroforestry, definition and
significance. Main agroforestry sistems;
Field protective belts in agroforestry in
Mediterranean and submediterran
conditions, function and importance for
the crops. Ornamental trees in field
protective belts. Ornamental trees in
apiculture. Flowering species:
importance and possibilities of
application. Basic division of flowering
species; Autochthonous flowering plants,
and honey-bearing flowering plants;
Perennial flowering species and bulbous
species; Seasonal flowers (annual and
biennial flowers); Potted flowers, cut
flowers

Practical: Morphological characteristics
of chosen species (from different
categories of ornamental plants); The
method of erecting hedges. Problems
with their maintenance; Basic types of
grasses, grass mixtures, maintenance;
Forest vegetation in Montenegro;
Indigenous flower species.

Protective forest belts;

Forest protection;

Forest management and planning;
Properties of wood and primary
processing of wood;

Biomass as an energy source, fast-
growing plantations;

Non-timber forest products and
legislation related to that area;
Hunting

Literature

M. Radulovi¢: Ukrasno mediteransko
bilje (Skripta), 1-119, 2015 [Ornamental
Meditteranean plants]

Vukicevic¢ E., 1996: Dekorativna
dendrologija, Univerzitet u Beogradu,
Sumarski fakultet, Beograd [Decorative
dendrology];

Lazarevi¢ S., 2000. Gajenje i
razmnozavanje bastenskog cveca, Mala
poljoprivredna apoteka, Nolit, Beograd
[Breeding and propagation of garden
plants];

Cvijanovi¢ D., Bukvi¢ R., Lazarevic S.,
Popovi¢ S., Simonové V., Vujosevi¢ A.,
2005, Revitalizacija i unapredenje
proizvodnje cveca, Institut za ekonomiku
poljoprivrede, Sumarski fakultet,
Poljoprivredni fakultet, Beograd
[Revitalization and enhancement of
flower production];

Burovka M., Lazi¢ B., Bajkin A., Potkonjak
A., Markovi¢ V., llin Z., Todorovi¢ V.,
2006, Proizvodnja povrca | cveda u
zasStiéenom prostoru, Poljoprivredni
fakultet Novi Sad, Poljoprivredni fakultet,
Banja Luka [Production of vegetables and
flowers in a protected areas/ under
protected condition];

1. Medarevi¢, M., (2008): Forest
management planning; Faculty of
Forestry Belgrade 1-401

2. Soski¢, B. (2002): Properties of wood.
University textbook Belgrade.

3. Rankovi¢ N., Keca LJ. (2011): Trade and
marketing of forest products, University
of Belgrade - Faculty of Forestry in
Belgrade.

4. Cavlovié, J.,2013: Osnove uredivanja
$uma. Sumarski fakultet Sveucilista u
Zagrebu, sveuciliSni udzbenik, 322 str.

5. Luki¢ S. (2019): Sumski zastitni pojasevi
praktikum. Univerzitet u Beogradu
Sumarski fakultet
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UNIVERSITY OF MONTENEGRO
BIOTECHNICAL FACULTY,
MONTENEGRO

Module No-5:

Module No-6:

Nair P.K.R. (1993): An Introduction to
Agroforestry. Kluwer Academic
Publishers, ICRAF;

Do#i¢, S., Lujié, R. (2005): Sumske
melioracije [Forest amelioration],
autorizovana skripta, Univerzitet u
Beogradu.

Students Workload

Lectures: 2 hours per week (13 weeks)
Practical: 1 hours per week

Lectures: 60
Practical work: 15

Teaching and learning
activity/methods

Frontal teaching, student-centred
learning where students are given certain
tasks or chapters that they need to know.

Teaching, individual and group work of
students, preparation of seminar papers,
consultations

Practical work where students learn
about morphological characteristics of
plant species; field visit of ornamental
plants nurseries.

Assesment Practical exam: 40 Two colloquiums with 20 points each, a
seminar paper up to 5 points,
attendance, and activity during class up
to 5 points and a final exam with 50
points. A passing grade is obtained if
more than 50 points are accumulated

cumulatively

Seminar/term paper: 10 (seminary)
Oral exam: 50

Module No-5: Mediterranean ornamental plants (Table 5-1V) Existing lectures on the topics related to lawns,
previously were placed in weeks IX and X. In new improved curricula they were combined into one (week IX):
Lawns according to purpose; raising the lawn; sodding. On exercises - practical students will work on: Selection
of grass types and grass mixtures (features and forming principles).

Previous lectures on the topics related to floricultures were placed to the weeks XI, XIl and XIlII.
— In new improved curricula main topics were combined as following:

Week XlI: Flowering species: importance and possibilities of application. Basic division of flowering species;
Perennial flowering species. Here, in connection with agroforestry, Autochthonous and honey-bearing flowering
plants, were added.

Week XIlI: Seasonal flowers (annual and biennial flowers); potted flowers, cut flowers; Bulbous species.

Since we merged lectures, students will learn a smaller number of grasses and flowers species, while the main
principles will remained unchanged.

In weeks X and XI, lectures are dedicated to agroforestry: X: Agroforestry, definition and importance of
agroforestry. Basic systems of agroforestry. XI: Protective forest belts in agriculture in Mediterranean and sub-
Mediterranean conditions, function and importance for agricultural crops. Woody ornamentals in protective
belts. Woody ornamentals in beekeeping. Practical will cover: (X) Key elements of agroforestry design and (XI)
Description of main tree crops and mixtures appropriate for Mediterranean and submediterranean conditions,
in different agroforestry systems.

New literature is also suggested:

— Nair P.K.R. (1993): An Introduction to Agroforestry. Kluwer Academic Publishers, ICRAF;
—  Do#ié, S., Luji¢, R. (2005): Sumske melioracije [Forest amelioration], autorizovana skripta, Univerzitet u
Beogradu
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A new publication that will be produced as one of the results of AGFORWEB project — a textbook for students
will be added to the mandatory readings list.

Module No-6 Forestry in rural areas (Table 5-1V): The module “Forestry in rural areas” is a mandatory subject
of the interdisciplinary master's academic studies Agribusiness and rural development.

This master study program was created in response to the needs of knowledge and skills in several areas that
are necessary for successful rural development. The goals include skills and methods of acquiring knowledge in
the field of agriculture, forestry, rural development and agribusiness. The goal of this program is to improve
academic skills related to analysing and creating agrarian policy, in order to make appropriate decisions, etc.

The study program Agribusiness and rural development is mostly enrolled by students who have completed
basic studies (BSc) in agriculture. In order to ensure an interdisciplinary approach, it was assessed during
designing the structure of the program that it would be extremely important to provide students with the
opportunity to become familiar with the basic information about characteristics of forests and Forestry. While
attending the module Forestry in rural areas, students receive information about forest species, functions of
forests, methods of cultivation, silviculture, forest protection and use of forests. Forests represent a significant
source of income for the population of rural areas. In addition to wood products, there are also non-wood forest
products (forest fruits, mushrooms, medicinal plants, etc.). Forest areas are also used for grazing, beekeeping,
hunting, tourism and for many other activities.

By analysing all modules at the Biotechnical Faculty of the University of Montenegro, the project team of the
AGFORWEB project determined that it would be very justified to improve the syllabus of the module “Forestry
in rural areas” in such a way as to include part of Agroforestry in the curriculum and further to provide basic
information for further improvement of knowledge in the field of agroforestry through new subject proposed
to be incorporated in master program for the next accreditation round.

In the European framework, the field of agroforestry is recognized as extremely important, bearing in mind that
the basic regional component of Europe is basically agroforestry by its characteristics. As stated in the EU forest
Development Strategy until 2030 [8], it is extremely important to use abandoned rural areas wisely, and
silvopastoral and other agroforestry practices are cited as examples.

The basic change of the curriculum consists in the addition of new lessons to contents related to Agroforestry
practices. For the covering this issue, a fund of 3 hours of lectures and two hours of practical classes has been
determined. New contains information on how agroforestry systems can be established and be a
complementary part of traditional agricultural production.

It is planned to be covered the basic terms of Agroforestry, its history and importance. It is also planned to
review the agroforestry practices in the world and in the region of Southeast Europe, as well as the basic
economic and ecological benefits.

Particular attention will be paid to the current application of Agroforestry practices in Montenegro. Until now,
these were mainly different forms of silvopastoral practices. Silvopastoralism is a system that combines animal
husbandry on pastures in a partially wooded environment which beside of providing a variety of food resources
also give protection to animals from wind and solar radiation. The importance of regular traditional use of high
mountain pastures and forest clearings should also be seen from the point of view of preserving exceptional
landscape and biodiversity values.

The new topic of the practical exercises will be regarded the importance, aim and design of the Wind Protection
Belt System. Students will also get important information regarded this type of agroforestry practices. The
effectiveness of the Shelterbelts/Windbreak in performing the desired functions depends on the correct choice
of its structure. Students will be presented with basic inputs and decision-making principles for the correct
choice of solutions.
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The suggested literature list has also been expanded so that students can follow additional lessons. Literature
related to protectve forest belts, which is used at the Faculty of Forestry in Belgrade, has been added. It is
proposed practicum: - Luki¢ S. (2019): Protective forest belts. University of Belgrade, Faculty of Forestry.

The innovative curriculum will result in additional skills and knowledge for which students will be trained.
Improved learning outcomes are that after successfully completing the course, students will be able to:

— Use knowledge about the complex nature of the forest for the purpose of sustainable and permanent
use and management of forests

—  Analyse specific problems of sustainable forest management with knowledge of legislation in this area

— Integrate the knowledge of related disciplines into a comprehensive knowledge of how to better use
these resources

—  Apply agroforestry practices

— Use non-timber forest products in a sustainable manner

— Know the production methods and characteristics of wood processing products

Learning objectives are also reformulated in way that students will get knowledge about the complex nature of
forest ecosystems, the functions of forests, as well as the basic principles of sustainable forest management, use
of forests and agroforestry practices.

New curriculum is available on Biotechnical Faculty web site:
https://www.ucg.ac.me/predmet.php?oz del=17&sif del=18&sif mat=13&o0z pred=12381
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5.4. University Josip Juraj Strossmayer Faculty of Agrobiotechnical Sciences from Osijek, Croatia (E10167599

-HR)

Table 5 -V. Module specification and description - University Josip Juraj Strossmayer Faculty of
Agrobiotechnical Sciences from Osijek, Croatia (E10167599 - HR)

UNIVERSITY JOSIP JURAJ
STROSSMAYER FACULTY OF
AGROBIOTECHNICAL SCIENCES
OSUEK, CROATIA

Module No-7: 244074-7380

MSc; BSc level

MSc level

Study Course Plant Production
Module Agroforestry
Type of Module (mandatory; elective
compulsory/elective)

ECTS credits 6

Prerequisites; condition none

Learning objectives; Aims

Describe agroforestry systems and their significance in the diversification of
agricultural production and environmental protection. Give examples of the
functions of woody species on agricultural land (windbreaks, soil purification,
nutrient uptake, carbon sequestration, biodiversity and bioenergy production).
Analyse the socioeconomic potential of agroforestry for rural development.

Learning outcomes

After successfully completing the module, the student will be able to:

1. Classify agroforestry systems and give examples of different systems and
explain their significance for the diversification of agricultural production and
environmental protection

2. Describe the methods of forest management and select the most suitable
woody species for agroforestry systems

3. Toconnect knowledge from agriculture with newly acquired knowledge from

forestry.

Describe the role of agroforestry systems in mitigating the effect of

greenhouse gases (carbon sequestration)

To see the importance of agroforestry systems on degraded soils

Analyse the socioeconomic potential of agroforestry for rural development.

Identify obstacles to the establishment of agroforestry systems

Create a seminar on the subject of agroforestry practice

=

ORI NOIRCY

Course Contents; Overview

Literature

Compulsory literature

— A. Rigueiro-Rodriguez, J. McAdam, and M.R. Mosquera-Losada (Eds.) (2009):
Agroforestry in Europe. Springer Science + Business Media B.V. (3-89 p.; 321-
349 p.)

— A. Quinkenstein, J. Wollecke, C. Bohm, H. Grinewald, D. Freese, B. U.
Schneider, R. F. Huttl (2009): Ecological benefits of the alley cropping
agroforestry system in sensitive regions of Europe. Env. Sci. & Policy, 12;
1112-11214. New direction for agriculture, forestry and fisheries, SARD-
Sustainable agriculture and rural development, Fao, p65,rome, 1995 (web
adresa)

— Tomasevic, A. (1996): Vjetrozastita Sinjskog polja. Sumarski list br. 1—2, CXX
(1996), 19—34

— Dimitriou, I, Rutz, D. (2015): Kulture kratkih ophodnji — prirucnik o odrZzivom
uzgoju. WIP Renewable Energies, Munchen, Njemacka (HRV. lzdanje
Energetski institut Hrvoje Pozar)

Additional literature

— P.K.Ramachandran Nair. (1993): An Introduction to Agroforestry. Kluwer
Academic Publishers (in cooperation with ICRAF). 496 p.
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— H. E. Garrett, W. J. Rietveld, and R.F. Fisher (2000): North American
Agroforestry: An Integrated Science and Practice. American Society of
Agronomy Inc.

— M.R. Mosquera-Losada, D. Freese, and A. Rigueiro-Rodriguez (2011): Carbon
Sequestration in European Agroforestry Systems. In: B. Mohan Kumar and
P.K. Ramachandran Nair (eds): Carbon Sequestration Potential of
Agroforestry Systems. Springer Science + Business Media B.V

— L.E. Buck, J.P. Lassoie and E.C.M. Fernandes (1999): Agroforestry in
Sustainable Agricultural Systems. CRC Press LLC (poglavija: 1, 3, 5,9, 13, 17)

— S.Jose and A. M. Gordon (2008): Toward Agroforestry Design —An Ecological
Approach. Springer Science + Business Media B.V. (poglavlja: 10, 16, 18)

— Cavlovi¢, J. (2013): Osnove uredivanja $uma. lzdavaé: Sumarski fakultet
Sveucilista u Zagrebu, 2013, ISBN 978-953-292-028-4

— H. Grunewald, C. Bbhm, A. Quinkenstein, P. Grundmann, J. Eberts and G. von
Woiihlisch (2009): Robinia pseudoacacia L.: A Lesser Known Tree Species for
Biomass Production. Bioenerg. Res. 2:123-133

— H. Grlinewald, B. K.V. Brandt, B. U. Schneider, O. Bensa, G. Kendzia and R. F.
Huttl (2007): Agroforestry systems for the production of woody biomass for
energy transformation purposes. Ecological Engineering 29: 319-328

Students Workload Lectures: 60
Exercise: 5
Seminar: 10
Teaching and learning Lectures/exercises/seminars
activity/methods
Assessment Class activity, preparation for class, reflective review of class content — 20%

Seminar —25%
Written exam —55%

In forming the final grade for students, continuous class attendance and
activity, preparation for class, reflective review of course contents, seminar
work and written exam are considered. The evaluation of the seminar paper
includes the clarity, accuracy, and relevance of the written seminar information
and the presentation's overall (technical and visual) quality.

Attending classes is mandatory in accordance with the regulations of J.J.
Strossmayer University in Osijek. If the student is not present on more than 30%
of the teaching hours, he loses the right to take the exam.

Module No-7: Agroforestry (Table 5-V): The agroforestry course has been held as an elective course at the
Faculty of Agrobiotechnical Sciences Osijek, at the Master study program plant production since 2013. The
faculty’s research and educational field of expertise is mainly focused on agricultural practices. The increased
need for multidisciplinarity of educational programs and creative application of knowledge and connection of
different areas resulted with the development of agroforestry course at the Faculty of Agrobiotechnical Sciences
in Osijek. The agroforestry course is established in order to promote interdisciplinarity and to train the personnel
who will be able to cope with the requirements and challenges of sustainable agricultural management.

The student interest over the years showed that agroforestry is an interesting topic attractive to students
especially to ERASMUS students who are attending the course regularly. Initial course curricula covered
agroforestry topics mainly from an agricultural point of view. However, students’ interest in forestry practices
resulted in an adjustment to curricula where now forest management is considered as one of the learning
outcomes of the course (learning outcome 2). The literature has been adjusted so that the literature on short
rotation coppice (SRC), a tree species often used in agroforestry, is now considered a mandatory literature. The
new curricula is prepared in a new form in which the learning objectives need to be specifically and clearly
defined. Furthermore, the new curricula form requires a clear description of students’ evaluation and grading
process.

The adjusted curricula will be active from academic year 2023/2024. The curriculum changes applied in 2023
refer to a couple of points:
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- Inthe new course curricula the learning outcomes are clearly defined.

- The topic of forest management is addressed in more detail and represented with more teaching hours.

- Literature has been updated addressing some national topics related to agroforestry and short rotation
coppice.

- Students evaluation has been described in detail.

With these new changes, students have a clear insight in course outcomes as well as in evaluation procedure.
Key course topics that will be covered are: agroforestry systems, forest management and short rotation coppice,
crops and trees used in agroforestry, livestock and trees used in agroforestry and student seminar at the end.
The forest management topic is addressed in more detail and since the Faculty of Agrobiotechnical Sciences has
no forestry courses this aspect is necessary in the agroforestry course. The literature has been updated so that
students can follow the lectures. Such an updated agroforestry course introduces the student to basic
agroforestry discipline, in which the student becomes familiar with the agricultural and forest ecosystem as well
as with the techniques of sustainable management of agricultural and forest land.

The course consists of lectures, field practice, and independent preparation of the final seminar. Throughout all
three segments, student will gain the necessary practical experience and become familiar with the application
of acquired knowledge. Agroforestry course as such fits into the vision of the Faculty of Agrobiotechnical
Sciences in Osijek whose key strategic objectives are to create attractive courses for international students and
to enable student exchange, encourage multidisciplinary, and create a connection between science and
technology.
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6. FRAMEWORK FOR CRAFTING A PROPOSAL FOR A NEW AGROFORESTRY MODULE AT UNIVERSITY OF
MONTENEGRO BIOTECHNICAL FACULTY

One of the basic ideas of the AGFORWEB project is to improve acquiring knowledge and skills in Agroforestry
at partner universities. Since Agroforestry is not represented as a separate module only at the University of
Montenegro, part of the project activities related to the improvement of the curriculum is the design of a
novel Agroforestry curriculum tailored to address the needs of the University of Montenegro Biotechnical
Faculty.

This curriculum will be proposed for adoption during the next Reaccreditation process of master study
programs of the University of Montenegro Biotechnical Faculty.

In the first part, the new curriculum will start from the general concepts and importance of agroforestry. In
recent decades, the field of agroforestry is recognized as very important as a praxis which increase
environmental, economic and social benefits in rural areas. EU strategies indicate a cross-sectoral, common
approach to solving problems of in the loss of biodiversity, soil degradation, soil and water losses.

After the basic concepts and importance of agroforestry, a review of agroforestry practices in the region of
Southeast Europe and the Western Balkans should be given, after which should be lessons regarded
windbreaks/shelterbelts as the most commonly used type of agroforestry systems in the region. Since it is
intended for students of agriculture, it will be also necessary to plan a few weeks for the basic terms in
forestry, biomass use and wood plantation praxis.

After this, should be planed 4-5 weeks for the most used agroforestry practices in Montenegro, which are
silvopastoral practices. Silvopastoralism is a usual type of production in many countries of the world. In
Montenegro there are some forms of silvopastoralism, as about 60% of the territory is covered by forests.
As a result, forests are found in mosaics at higher altitudes, where pastures and natural meadows
predominate. Animal husbandry in the summer months is mainly based on the use of pastures at higher
altitudes, i.e. on temporary summer settlements - katuns.

In these areas, forest areas are also used for livestock grazing. The animals move in the forests where they
are protected from sunlight, wind, rain, etc. Therefore, in Montenegro there is silvopastoralism in this form.
Due to the particular characteristics of our country (geographical and climatic), which is predominantly a
land of livestock production, it is important that students in the agroforestry course have knowledge of this
type of production. First of all, to see the types of silvopstoralism in the world, and also to become familiar
with the represented production in our country. A special emphasis is placed on the use of katuns, which
are also located at higher altitudes and are usually surrounded by different types of forests. It is also
important that students learn about the establishment and management of silvopastoral systems. As part
of the subject, it is important to introduce with the economics of this production system.

Within the course, special attention should be given to domestic animal breeds that make the most
economical use of pasture and forest land. Studying of existing breeds of various domestic animal species
is achieved by other specialties subjects at the Biotechnical Faculty of the University of Montenegro. The
aim is to show the importance of certain breeds for this type of rearing and production within the
agroforestry study programme. Special attention will be paid to local and autochthonous domestic breeds,
which can be successfully used in such systems due to their modest nutritional and maintenance
requirements. They therefore play an important role in silvopastoralism. These breeds are usually kept in
an extensive or semi-extensive system that includes the use of pastures as long as weather conditions
permit. There are also subsidies on national level for rearing of these native breeds and the use of these
lands.

Therefore, it is necessary to give an overview of the legal framework related to this area. Insight should also
be given into other possible benefits of agroforestry practices, such as: some types of beekeeping -
apiforestry practices and activities related to the use of non-timber forest products.
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8. APPENDIX | - IMPROVED CURRICULA of Agroforestry and complementary modules at partner universities
(Original documentation)

A-l: University of Belgrade, Faculty of Forestry (E10208240 - RS)
Module No-1; CAICTEMW ATPOLLYMAPCTBA [Agroforestry systems]
Module No-2; LUYMCKE ME/IMOPALLUIE 2 [Forest amelioration 2]
Module No-3; TPTOBUHA M MAPKETUHTI LLYMCKUX MPOU3BOJA [Trade and marketing of forest
products]

A-ll: University of Forestry Sofia, Bulgaria (E10200449 - BG)
Module No-4; ATPONNECOBbACKMN CUCTEMMU [Agroforestry systems]

A-lll: University of Montenegro Biotechnical faculty, Montenegro (E10208590 - ME)
Module No-5; UKRASNO MEDITERANSKO BILIE [Mediterranean ornamental plants]
Module No-6; SUMARSTVO U RURALNIM PODRUCIIMA [Forestry in rural areas]

A-IV:University Josip Juraj Strossmayer Faculty of Agrobiotechnical Sciences from Osijek, Croatia
(E10167599 - HR)
Module No-7; AGROSUMARSTVO [Agroforestry]
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Module No-1; CAICTEMW AFPOLLIYMAPCTBA [Agroforestry systems]

CTy)]I(IjCKI/I nmporpam : Exonomxku VHXXCHCPUHT Y 3alITUTH 3EMJbUIITHUX U BOJHUX peCypca

Hasus npenmera: CUCTEMU ATPOITIYMAPCTBA

HacrtaBuux/macraBauuu: 1p Capa Jlykuh, np Jenena benmonna

Craryc npenmera: 00aBe3HH

bpoj ECIIB: 5

Ycaos:

us npeqMeta

OCHOBHU IIWJb HACTaBe M3 OBOI MpPEAMETA je Ja CTyJeHTHMa OMOryhu CTHIamhe 3Hama O CUcTeMuMa Kopuiherma
3eMJBHINTA Y KOjUMA C€ IIyME pa3BHjajy y 3ajeJHUIaMa ca MOJbOIPUBPEIHUM OOJUIMMA Y KapaKTePHUCTUY HOM
MIPOCTOPHOM DACIOpeNy Ha NPHHIMIIMMA EKOJOMIKMX W EKOHOMCKHMX HHTEpakifja u3Mmely miyme W ocTamux
KOMITOHEHTH CUCTEMA

Hcxon npeamera
[oTmyHa ocrioco0JbEHOCT CTyIeHaTa 3a IPUMEHY 3Hama U3 OBE 00JIaCTH y MPAKCH, Kao U IpHUIpeMa 3a JOKTOPCKe
CTymje.

Canp:kaj npeamera

Teopujcka Hacmasa

VYiora ¥ 3HaYaj CHCTEMa arpoIyMapcTBa y yIpaBJbamby OAPKUBUM KOPHIINECHEM 3eMIBHIITHOT pocTopa; CHcTeMu
arporurymapcersa (I HUBO) (pa3nuunTe KOMOMHAIM]jE pacmopeaa KopHihema 3eMIBUINTA Y MOJFONMPUBPEIA U IITyMa
(mymMckuX 3acama) W crerujanau ooumuiu); [IpOCTOPHH W BPEMEHCKH pAacropen KOMIIOHEHTH arpolryMapcTBa;
EkoJionike OCHOBe arpoinymapctsa; JIpymiTBeHH W eKOHOMCKH acrektd; [Iporiecd aerpagaruje 3eMJIBHIITHOT
IPOCTOPA U CHCTEMH arpolrymapctsa; Mojienupame U pa3Boj ciucTemMa arporrymapctsa; MeljyHapoHe, peruoHaite
Y HallMOHAJIHE CTpaTeruje, MoJUTHKE U 3aKOHU Be3aHu 3a arpomrymapcerso (UNCCD, UNCBD, EGD, New EU Forest
Strategy 2030, CAP...).

IIpaxmuuna nacmasa

Uspaga cryauje ciydaja/enabopara y manuMm rpynama (2-3 cTyneHTta) 3a HMMIUIEMEHTAlMjy CcHUCTeMa/Ipakce
arpolnryMapcTBa y 3aJaTHM YCIIOBUMa — aHaju3a ycJIoBa CPEeIHHe, MPEIJIOor Pellictha, TUIaHHPakhe U MPOjeKTOBAE
MIPE/ITIOKEHOT pellietha, pa3paa KOHIEIIje 3a eyKallijy KOpUCHUKA U TpoMoluja npakce. [Ipesenranumja cryauje
cilydaja U ICKycuja.

Jlutepartypa

1. Nair P.K.R. (1993): An Introduction to Agroforestry. Kluwer Academic Publishers, ICRAF

2. Riguero-Rodriguez A., McAdam J., Mosquera-Losada M.R. (2009): Agroforestry in Europe. Current State and
Future Prospects. Advances in Agroforestry. Springer

3. Lukié¢ S. (2019): Sumski zastitni pojasevi — praktikum. Univerzitet u Beogradu Sumarski fakultet

4. Schnabel, S., Ferreira, A. (2004): Sustainability of Agrosilvopastoral Systems — Dehesas, Montados-, A
Cooperating Series of the International Union of Soil Science (IUSS)

Bpoj yacoBa akTHBHe HACTaBe | Teopujcka nacraga: 2 | MpakTuyna nacraga: 3

Mertone u3Bohema HacTaBe

[penaBama ca yBohemeM y muTepaTypy U3 oBe auciuiuinee. ['octyjyha npenaBama. Bexxoe - kpo3 uspany enabopara
CTYOEHTH CTHYy INpaKkTHYHA 3HAaWka 32 aHAJIU3Yy YCIOBa CpeluHe, IUIAaHHpame W IPHMEHYy oJnropapajyhux
CHCTEMa/TIPakCH arpollymMapcIBa y ILIJbY OCTBapHBamba EKOJOMIKMX W EKOHOMCKHX OeHedura kopucrehn
pacIONOXUBE AUTUTATIHE 0a3a MojaTaka U MoKasyjy JIMUHY WHIMJATUBY Y pellaBamby MpodlieMa MprMeHe CHCTeMa
arporrymapctBa. CeMHUHApCKH pal — Kpo3 M3paJy CEMHHAPCKOT paja CTYACHTH ce o0ydaBajy Ja HpeTpaxyjy H
KOPHCTE JIOCTYIHY JINTApaTypy 3a 1y0Jby aHAJH3Y 3a/1aTe TeMe, a Kpo3 MPe3eHTalH]y CTHYY BEIITHHE 38 IPOMOLIH]Y
npakcu arpomymapcTBa. TepeHcKka HacTaBa

OueHa 3Hak-a (MakcuMauHu 6poj moena 100)

IpenncnuTtHe 06aBe3e HOoeHa 3aBpUIHH HCOIUT HOeHa
AKTHBHOCT Y TOKY IIpElaBarba 10 [UCMEHU UCIIUT -
MPaKTHYHA HACTaBa 20 YCMEHHU HCITHUT 45
CeMUHap-H 25
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Module No-2; LLYMCKE ME/IMOPALMIE 2 [Forest amelioration 2]

CTy)]I(IjCKI/I nmporpam : Exonomxku VHXXCHCPUHT Y 3alITUTH 3EMJbUIITHUX U BOJHUX peCypca

Ha3sus npeamera: IINYMCKE MEJIMOPAILIUJE 2

Hacrasunk/nacrasuunm: Capa Jlykuh

Craryc npenmera: 00aBe3HH

Bpoj ECIIB: 5

Yeaos: Oncnyman npenmer lllymcke mennopanuje 1

us npeaMeta

OBnasaBame MEMOPATHBHUM METOAaMa 32 KOHTPOIY €0JICKE epo3nje. YTIO3HABame ca yCIOBUMAa CpEelMHE Ha
JeTpagupaHiM CTaHHUIITAMA Ha KpeuymalliMa, CEPICHTUHWTHUMA, IEePHIOTHTAMA H TeckoBuMma. (OCHOBE
MIPOjEKTOBaka PaioBa y MY KOHTPOJIC IeTpaiallije Ha JeTpaIipaHiM CTAHUINTHMA U CTAHUIIITAMA TIOIOKHAM
JerpaaIuju.

Hcxon npeamera

Ocroco0sbaBame 3a CAaMOCTAIHO CariieiaBame, IIaHUPamke U OJ[pKaBambe OMOJIOIIKUX METo/Ia KOHTPOJIE Ipolieca
Jerpazganmje (Mpe cBera epo3uje HacTalle aHTPOIIOTEHHUM JIEIOBamkbeM) Yy YCIIOBUMa CTaHHINTA NETPaJupaHux y
Pa3IMUUTOM CTEINEHY.

Canp:kaj npeamera

Teopujcka nacmasa

FEoacka eposuja u cywa xao Oomunanmuu @axmopu oezpadayuje, npoyena 2youmaxa 3emmbuiima eoicKom
epo3ujom 3a nompebe NpojeKmosarsa WyMCKux 3auimumnux nojacesa. Lllymcku sawmumuu nojacesu. LLymcku
3aumumHnu nojacesu nocedne Hamere (N0be3aUMUMHY WYMCKU NOjacesU, CHe203aumumHu nojacesu, npuooatHu
3aumumHy nojacesu, WyMCKU 3aumumuy nojacesu 3a 3awiumy o0 6yke). LLlymcku saumumHnu nojaceu Kao
enemem mpakcu aspowymapcemed. Ilpomueeposuonu wiymcku nojacesu u 3acaou: UiOGUIAMPY, KOIMAYUOHU
nojacesu, wymcke Kane, nojacesu 3a 3aumumy Maiux akymyrayuja,; npojekmosarse u noousarse. Menuopayuje
semmuwma u eecemayuje Ha Kputy. Menuopayuje eonemu na cepnenmunumy u nepuoomumy. Meauopayuje
Kamerapa u Opyeux HenaoOHUX NOSPWIUHA. YCI08u Cmanuwma u MeauopamueHy paoosu Ha 3eMsUMmuma Ha
necky. Mepe neze u 00pacasaroa nOOUHUMUX 3acadd. AzpoutymMapcmeo Kao nepcneKmued y Menuopayuju 201emu.
Uspaoa saspunoe paoa.

Ipaxmuuna nacmasa

Ananuza oomuHaHmMHUX nokpemaia eoncke eposuje oopadom nooamaxa u3z ousumannux 6asza s3a oopehusarve
nPoCmMopHo2 pacnopeda uyMCKUX 3aumumnux nojacesa. Ilpunpema u npojekmosarbe mpeice no/be3aumumnux
nojacesa (cmpyxmypa, pacnopeo, u3oop spcma). unamuxa noouzarea nose3auimumuux nojacesa. Inanuparse u
NPOjeKmosarbe CHe203aWmUmMHUX nojacesa (oopehusarve cmpykmype, pacnopeda nojacesa, uzoop epcma 3d
cHezo3auimumue nojacese). Mepe nece u oopxcasarea 3acaoa. Ilpojexmosarve padosa 3a meauopayuje mepena
Kpeurayumd, cepneHmuHumuma, nepuoomumuma. Ilpojekmosarse MeruopamusHux padosa 3a 8e3usaroe HCUsUx
neckosa u uckopuuhagarse 3eMabUuma Ha necKosuMd.

Y oxsupy npedmema obasesne je cmpyuna npaxca.

Jlutepartypa

Luki¢ S. (2019): Sumski zastitni pojasevi — praktikum. Univerzitet u Beogradu Sumarski fakultet

Hoxwuh, C., Jlyjuh, P. (2005): Illymcke Menuopainuje, ayTopu3oBaHa CKpuITa, YHHBep3uteT y beorpany
Ilymapcku dakyarer;

Bpoj yacoBa akTHBHe HAacTaBe Teopujcka HactaBa: 3 IIpakTHyHa HacTaBa: 3

Metone usBohema HacTaBe

[IpenaBama ca yBohemeM y nuTepaTypy W3 OBe IOUCHUIUINHE. BexkOama CTyIEeHTH CTUYY NpakTHYHA 3HAma Y
MPOjeKTOBaky IIYMCKUX 3alITHTHHUX II0jaceBa W MPHUMEHH METOlIa MOIIyMJbaBama TEpeHa ca HEIOBOJHHUM
YCIIOBHMA CTaHMIITA, a KPO3 U3paly CEMHHAPCKUX PaJoBa IOKa3yjy JUYHY HHINjaTUBY Y pelIaBamy mpobdiema y
0BOj 00JIACTH.

OueHa 3Hama (MakcuMaaHu 6poj moena 100)

IpenncnuTtHe 06aBe3e MOCHa 3aBpUIHH HCOIUT HOeHa
AKTHBHOCT y TOKY IpeiaBarba 10 HCMEHH

[TpakTHuHa HacTaBa 20 YCMEHU 40
CeMHHAPCKH paj 10

KOJIOKBUjyM 20
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Module No-3; TPTOBVHA U MAPKETUHT LUYMCKUX MPOU3BOAA [Trade and marketing of forest products]

Ta6ena 5.2 Cnenudukanuja npeamera Cryaujexu nporpam: [lymapetso

Ha3zus npeamera: TpFOBI/IHa 1 MApKCTUHI' ITYMCKUX IMPONU3BOJA

Hacrasunk/nacrasaunu: 1p Jbusana M. Keua, pen. npod.

Craryc npeamera: O6aBe3HU

bpoj ECIIB: 2

Yeaos: He nocroju

us npeqMeta

Jla cryneHTH pa3ymejy TOjMOBE W OJHOCE y cdepu poOHOr mpomeTa, MOCeOHO M3 O0JIACTH TPrOBUHE U
MapKETHHTa JAPBETOM M HEAPBHHUM IIYMCKHM MPOU3BOIUMA, M Ja OMOI'YhH YCIIEIIHO IIaHUparhe U CpoBoljeme
AKTUBHOCTH BE3aHMX 32 IUIACMaH THX TPOHM3BOJA Ha TPXKHUILTY, KAO U OBJIAJaBamhe TEXHHKaMa 3a CpoBOlheme
HUCTpaXKMBama TpKuInTa. [lopea Tora, CTyIEHTHMa C€ HACTOje HPHONMKATH KOHIENTH OWOEKOHOMHUjE H
[UPKYyJIapHE EKOHOMHjE Ka0 CaBPEMEHH OKBUPH 3a ONBHjabe TPrOBHHE M MAPKETHHra y OOJACTH IIyMapCTBa.
Takobe, ctynentu he 6utu ocriocoOijenu 3a ynorpe0y 3BaHMYHHX 0a3a mojaraka (Trade map, FAO, Eurostst u
cl.) 3a morpebe M3paje CBOjUX CEMHHAPCKUX DajoBa M CIPOBOhCHE HCTpaKUBama TPXKHUIITA oApeheHHX
Karteropuja (IIyMCKHX) IPOU3BO/IA.

Hcxon npeamera

Pacnionarame 3HamMMa Koja oMoryhasajy J1a ce yCHelHo pelasajy 3aaiy ¥ npo0JieMH U3 00JIaCTH TPTOBHHE U
poOHe pa3MeHe y 00JIaCTH IIyMapcTBa, OHOCHO Ja Ce Ha TPXKUIITY Ha HajOOJbH HAYMH BAIOPHU3Yj€ IPOU3BOTHH
nporpam. CTeueHa TEOpHjCKa U MPAKTUYHA 3HAaKa KPO3 MHTEPIIPETAlNjy HACTABHOT cajpikaja ca MpoOIeMCKUM
NPUCTYIIOM, J0OWjalbe HOBHX 3Hamha O TPrOBMHM M MapKETHHTY IIYMCKHUM TNPOM3BOAMMA. YIIO3HaBame ca
KOHIIETITOM OMOEKOHOMUj€E M IIPKYJIapHEe EKOHOMM]E U OBJIaIaBabe MPUCTYIIOM M KOpUIIhemheM 3BaHUYHHIX 0a3a
N0/IaTaKa U TEXHUKaMa MUCTPAKUBAFA TPIKUIITA.

Capp:xaj npenmera

Teopujcka nacmasa

OOnuim mponaje apBera (JIMLUTALMjE - BPCTE, OIValllaBambe, YUECHUIH, CIPOBOhemke, KOMIUIOT, CyOMUCHje U
Ipozaja Mo IIYMCKO]j TaKCH, MPOAaja Mo LIEHOBHUKY, JYTOPOYHH YrOBOPH), Y HyTpallllbiu pOOHH MPOMET (T10jaM,
BPCTE U aKTEePU yHYTpallikhe TPrOBUHE, Pa3B0j TPrOBauKe MPEXe YHYTpalllibhe TPrOBUHE JPBETOM U POM3BOIMMA
on npera), CrOJbHOTPrOBHHCKH MPOMET (CTPYKTYypa W OOJIMIM CIIOJbHOTPTOBHHCKOT MPOMETA, WCTOPH]CKU
pa3Boj CIIOJbHE TPrOBHHE, PEXXHMHU CIIOJbHE TPrOBHHE M Mepe OrpaHHYeHa - CTHMYNAlHje, PECTPHUKIH]E,
KOMIIEH3a1uje, nubepaiu3alyja W CTUMYJaldja W3BO3a, BE3aHU CIOJbHOTPIOBUHCKU [OCJIOBH, IOCIIOBH
JIopajie/oTuIeMe b UBaba U PEEKCIIOPTa, OPTaHH M YCTAHOBE Y CIIOJbHOj TPproBuHM), Llapune u mmeaunuja (nojam,
¢byHKIM]je, BpCTE U yJIora, HAPUHCKO MOJpYyYje, HapuHCKa Tapuda, HApUHCKE YHH]e U KOHTPOIa, 11ojaM, GpyHKIH]je
W yiora mmeaunuje), TexHWKa TProBUHE APBETOM (YrOBOPH O KYIIONPOJAjH, YrOBOPH O TPrOBHHCKOM
3acTynamy, hopMe, 3HaUeHE M0jeJUHIX eJleMeHaTa, MeljyHapoIHe TProBUHCKE KOMOpe, apOuTpaXka 1 pelaBame
peknamanuja y Mel)yHapoiHO] TProBUHH JIPBETOM, aKPEIUTHB - 110jaM, 3Ha4ya] ¥ BPCTE aKpPeIUTHBA, TProBayuka
JOKyMEHTa - TPaHCIIOPTHA JOKYMEHTa, IApHHCKA JOKYMEHTa, TOKYMEHTa O OCHT'ypamy pole, yBeperma 1 aTecTH),
banke wu Oankapcku mnocioBu, [lpumena cranpapna y tproBunu apBeroM, INCOTERMS mnpaBuna y
Mel)yHapoaHOj TProBUHH JpBeToM, MelyHapomHO TpKHUIITe IPOM3BOA IIyMapcTBa, TproBUHACKa MONUTHKA
npaBHa perynatuBa (EU Timber Regulation), Meljynaponse nociioBHe opranusanuje, [lonutrnka pazBoja Mamux
U CpeAmHX npexy3eha y TproBHHM OTYMCKHM IPOM3BONMA, Ka0 U ITOCIOBHU M Pa3BOjHH MOTEHIMjal TPrOBHHE
Cpbuje y cexkropy mymapcrBa. [lojam, Bpcre M (pyHKIMje MapKeTHHra, METO/IE W TEXHHKE HCTPaKUBAmba
MapKeTHHTa, €BOTYLHja MAPKETHHTA U OJHOC Ca IIyMapcKUX CEKTOPOM, 3. MapKeTHHT aKTHBHOCTH (TpIKHUILTE,
MIPOU3BOJ, MUCTPUOyIHMja, IIeHA, IPOMOIIHja, YIIPaBbalkbe MAPKETHHIOM, MAapKETHHT OKPYKEHhE) U IpUMEpH
nobpe mpaxce 4. MapkeTHHT HIYMCKUX Mpom3Boja (OpeHOmpame, cepTU(UKAIMja W HeHa MapKeTHHIIKA
(byHKIHMja y IIyMapcTBY, MAPKETHHT JPBHUX IIYMCKHX NPOU3BOAA, MAPKETHHT HEJPBHUX IIYMCKHUX MPOU3BOAA).
5. IloceOHa aHanM3a OpHMjEeHTAlWje MPOU3BOAMKA-TUIACMAH, KyNAll-MapKEeTHHI, KpO3 NpaKTUYHE NpHMepe H3
aHaJM3e TPXKUINTA IyMckuM npousBoauma. Konnent 411/511 mapkerunra. JKuBotHu 1UKiIyc nmpousBona. B2B u
C2C ™opmenu mocioBama. 6. YIO3HaBamke ca KOHIEITOM OMOCKOHOMHjE W HUPKYIapHEe €KOHOMHje, Kao U
NPOU3BOMKOM BE3aHOM 3a NpUpoaHe (IIymMcke) pecypce. 7. VcTpakuMBame TPXKHUINTA APBHUX M HENPBHHX
LIYMCKHX TIPOU3BOJIA.

Tpaxmuun nacmasa |

Jlutepartypa

Pankosuh H., Keua Jb. (2011): TproBuHa m MapKeTHHT IIYMCKHX MpPOHW3BOJa, YHHBEp3WTeT y beorpany -
[Iymapcku dakyarer, beorpag ISBN 978-86-7299-185-7

OpenruanuH /1., Peymh A. (1994): Tprouna npeerom, I neo, Lllymapcku dakynrer YuuBepsurera y beorpany
Bjeli¢ P. (2018): Medunarodna trgovina, Ekonomski fakultet, Beograd
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Keca, Lj., Keéa N., Marceta M. (2015): Nedrvni Sumski proizvodi, Socio-ekonomski i ekoloski aspekti,
Univerzitet u Beogradu, Sumarski fakultet (ISBN 978-86-7299-232-8), (270)

Lamb C.W., Hair J.F., McDaniel C. (2013): Marketing, Data Status, Beograd (386)

Kotler F., Vong V., Sonders Dz., Armstrong G. (2007): Principi marketinga, Mate, (932)

Nunan D., Malhotra N.K., Birks, D.F. (2020): Marketing Research, Pearson UK, London (951)

Smith-Hall C., Chamberlain J. (2022): The bioeconomy and non-timber forest products, Taylor & Francis,
London, (77)

Keswani C. (2020): Bioeconomy for sustainable development. Springer Nature Singapore Pte Ltd., (389)
Sarstedt M., Mooi E. (2019): A Concise Guide to Market Research, The Process, Data, and Methods Using
IBM SPSS Statistics, 3" Edition, Berlin, (396)

Bpoj yacoBa akTuBHe HacTaBe: 30 Teopujcka HacraBa: 30 (mperaBama) IMpakTHuna
Hacrasa: /

MeTtone u3Bohema HacTaBe
[IpenaBama, AMCKyCHja HAa YaCOBHMa, TOCTOBAME €KCIIepaTa, KOHCYTalHje, CEMHHAPCKH Pajl v CTy/Hja
cllydaja, Mpe3cHTAIH]e.

Ouena 3Hama (MakcuMaaHu 6poj noena 100)

IIpenucnutHe 06aBe3e MIOCHA 3aBpIIHM HCITUT [IOCHA
AKTUBHOCT Y TOKY 10 MUCMEHH UCITUT 20
npenaBama

MpaKTHYHA HaCTaBa YCMEHH HCITUT 40
KOJOKBWjyM-H | |

CeMHHAp-U 30
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Module No-4; ATPONNECOBbACKN CUCTEMMU [Agroforestry systems]

£ of 7.5-02

NECOTEXHWYECKW YHUBEPCUTET

PAKYNTET ,,FOPCKO CTONAHCTBO"

¥Yranpaoasam!

dewav wa e . NWFL ™G
faow. a-p

YYEBHA NMIPOI'PAMA

e AHCLHILTHHATA
“ArpoiecoBELaCcKH CHeTeMu Y
Kox o yueben noan: FOR 23]

Kpeantn no yuelfen nnan: 6

BEJIFOYEHA B VUEBHHA IUTAH HA CMIEIHAIIHOCT: FOPCKO CTONAHCTEO
CHENMATTH3ALIMH: CTONAHMCBAHE HA FOPHTE, TECOIOIZEAHE H
HKOHOMHKA HA FOPCKOTO CTOIAHCTRO
OBPAZOBATENHO-KBAJIMGHKALIMOHHA CTETIEH: MATHCT P

QOPMA HA OBYYEHHWE: PEJOBHO 1 3AJT0YHO

KATE/PA: TECOBBACTBO

Mpiera o1 ©C ma SIC ¢ npotoron Ne 5/28.04.2004 1,
Axtyanuzawin ot KC ¢ npororom: Ne 6.015.06, 2000 r.; MNe 825022014 r,;
Me 310112007 r.; NeB/06.04.2022 r: Mo 6/20.04.20723 .,

Anpun 2023 r.
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.

HH®OPMAILIMOHHA KAPTA

Ha [HCUHIUIHAATA: ,,ATPOICCOBBACKH CHCTEMH™ Kon: FOR 231
®axynrer: [ opcko cronancTpo® Creunansoct: ,,['opcko cromancteo™ — CI, JIMI'C
O6paszoBaTenHO KBAMHQUKAIMOHHA Buy na kypea; Kype: I Couenrip 2

CTEMEeH: ,MaracTep” H30HpaeM PRIGEHO = | DEAORRO:
sagouno — II 3a/1049HO: 3
INpenonaratencku cueran: bpoit xpexnTh:
Jlexiuu: 6

Jon. 1.H. KpacaMupa [letkosa,
MeToHYHO PEKOBOACTBO: npod. a-p Cons benyena,

Karenpa: “Jlecossacteo™ Jor. 1-p Munena ﬁopﬂaﬂona
JITY, er. I1I, ct. 308, ri.ac. a-p Cnaruo Cases
Ten: 91 907, B. 265 JlaGoparopHu ynpakHeHHs:

nou. 1.1, Kpacumupa I[Metkosa,
npod. 1-p Const Benuena
riac. 1-p Cnasyo Casen

Hes u 3agaun Ha Kypea:

Ha nane nompobra MEpOpMALHS 33 BH3MOKHOCTHTE HA ArpolecOBBACTBOTO KATO topma Ha
3EMETIONIBAHE, TPH KOATO CE ChYETABA OTMNEKIAHETO HA NLPBECHA W/HIM XpacTopa
PACTHTENHOCT CBC 3eMECIICKH KYITYPH H/ HIIH JKHBOTHH, ¢ KOATO Ce HaJTpa)IarT I03HAHHMATA,
npunoGHTE B kKypea no ,,OcHOBH Ha arposecosbacTBoTo” 32 OKC ,Gakamapsp®, CleLHAIEOCT
["opcko cronancTeO

Heolxoaumm yC/10BHS: NEKIHOHHA 3a71d (MYITHMEANS), NOCTBIT 10 HHTEPHET.

TokpHBake Ha M3WCKBaHWsATa HA Hauronangara keanudukannonsa pamka 3a Huso 7.

Crampikanue Ha Kypea: :

B IrbpBaTa 4acT Ha Kypca ce Jaea Hnd)opmamm 3a 3HAQ4YCHHETO Ha arpoJecoBbACTBOTO,
BB3MOMHOCTHTE MY 34 NPHIIOKEHHE U KJI&CH([)HK&.LIHH Ha arpojieCOBbACKHTE CHCTEMH.

Bbe Bropara WacT Ha Kypca ce TpeicTaBs IOAPoOHA XapaKTEPHCTHKA HA OCHOBHHTE
BHIOOBE arpojieCOBBJCKH CHCTEMH 3a YCIIOBHATA HA YMEpPEHHA KIHMaTr (BallIHTHH IIOACH,
KpaliOpelKHH 3allMTHH I0SCH, alefiHa, TOpPCKO-TIACHIIHA CHCTEMA, ropcko (epMepeTso,
IIAHTAIHH 32 IPOU3BOACTBO Ha OHOMACA) ¢ KOHKPETHHM NPHMEPH OT YY)KIMS M Hall OIIHT.
OTj]e.l'lH CE€ BHHMAaHHE HA TO-BAXKHHUTE 3EMENESIICKH KyITYpH, NOAXONMINH 3a arpojIeCOBRBICTBO,
KaKTO H Ha JOMAIIHHTE XHBOTHH H Ha IIOJIC3HHUTE HACEKOMH, H3I10JI3BAHH B arpoyIeCOBBIACKHTE
CHCTEMH.

CHCHI/I(I)H'-IHHTE PacTHTEIHO3AUTHH HpOGJ'IcMH B arpolieCOBBIACKHTE CHCTCMH,
CKOJIOCHYHHTE aclekTH H COHH&HHO-HKOHOMH‘ECKET@ 0coOCHOCTH Ha arpoyeCoBBACTBOTO Ca
obexT Ha Tperara 4acTr OT Kypca. CTy]IeHI‘HTE CE 3alo3HaBaT H CLC 3aKOHOJATEICTBOTO,
CBBP3aHO C MPUJIATAHETO HA ArPOECOBBACKHTE CHCTEMH.

B ynpaxnenusiTa CTyIeHTHTE ¢ 34N03HABAT C METOJHMKATA 32 NPOEKTHpaHe K
TEXHONOTHATA HA CB3[4BAHE, OTTNEKNAHE M IOLIEPXAHE HA Pa3NHYHM ATPONECOBBACKH
CHCTEMH H M3IOTBHT KYPCOB IPOEKT 110 HHIMBHIYANHO 3ajaHue. [IpefcTaBaT ce M KypcOBUTE
paboty, paspaGoTeHn mo u3GpaHa OT CTyIEHTa TeMa OT oGNACTTa HA arpoJecOBBICTEOTO.
Tlpensrikaa ce 3aHATHATA TIO TeMa § OT YNPaKHEHHATA 33 CTYIEHTHTE — DEAOBHO O6YIeHHe [a
ce nposexar B YOI ,,BpaxaeOna™ mpy peanHu IPOH3BOJICTBEHH YCIOBHA.
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Meroan na npemopasame: nekimu,|Meronnm Ha onenspame: KypcoBa pabota — 10%;

naboparopuu YNpa)XXHEHHS, | KyPCOB ITPOEKT — 30%; u3nut — 60%.
NpaKTHYeCKH 3aHstus B YOII

Bpaxnebna, camocrositenna paGora,
NOArOTOBKa Ha KypcoBa paboTa M
KYPCOB ITPOEKT.

H3Bajka ot y4ueOHns mian

Cemectnp Xopapuym, uacose
Buja na 3ausTunTa PO 30 PO - PO - 30 -
CeAMHYHO | o6mo | obmo
1. Jlexuuu I 111 2 30 15
2. VopaxHenus I 111 2 30 15
3. Kypcosu pabotu 1I I
4. KypcoB npoekr II 11
S5.Usmur II 111

Kpeaurn no Bunose geiinocr
PexoBHo 00yuenue:
1/ Aynuropua — 2 kp.;
2/ VisebaaymuTopHa — 4 Kp., KypcoBa paGora — 0,6 Kp.; KypcoB npoekT — 1,0 Kp.; IOAroTOBKA 38 H3MHT —
2,4 xp.
3aouno obyuenue:
1/ Aynuropra — 1 kp.;

2/ UsBpHAyMTOpHA — 5 Kp.: Kypcosa pabora — 0,8 kp.; Kypco npoekr — 1,2 Kp.; IIOATOTOBKA 3a
usmur — 3,0 xp.

Kon na HUspbHayauTOpHA 3aeTOCT Yacose Kpeaurn
JAeHHOCTTA
PenoBHoO 00yuenne
p1 g UsroTssne Ha Kypcosa paGoTa. 18 0,6
Pl P} U3roTssiHe Ha KypcoB MPOEKT. 30 1,0
5 [ToaroToBka 3a H3MmMT. 72 24

O6mo| 120 4,0

3ax04H0 00yuenue

Ji M UsroresiHe Ha Kypcoa paGoTa. 24 0,8
pi f3 M3roTBsHe Ha KypcoB MPOEKT. 36 1,2
s IMoaroroBka 3a u3mur. 90 3,0

O6mo| 150 5,0




.

CbABPXAHUE HA YYEBHATA IIPOTPAMA

A. JIEKOAHA

Ne HaumeHoBaHHe H CHIbpKAHNE HA 3AHATHETO Ayn.

yaca

1. [onstue 3a arponeconacTBO. HeOGXOAUMOCT M 3Hadenme, Ilpenumcrea u 2
HenocTaTbuu. Kiacudukauus Ha arponecoBbACKUTE CHCTEMH.

2. [amuTHE MOACH — OCHOBHA arpoOJECOBBACKA CHCTEMa, 3HAYCHHE M BHJIOBE mosicH, 2
OCHOBHH TapaMeTpy Ha 3alIWTHHUTE NOSCH. BIIMSHHE Ha 3aIIMTHHTE MONCH BBPXY|
MHKPOKIIMMATHIHATE ¥ IIOYBEHH YCIIOBUS ¥ BHPXY MPOIYKTHBHOCTTA Ha 3eMeJE/ICKUTE]
KYJATYPH ¥ IOMAIIHHTE XHBOTHH.

3. |KpalOpexHH 3aIUTHH MOSCH — UENH U dynkumH, ompejensHe Ha moaxomsum| 2

ACTUTC/IHH BH/IOBE M NTAPAMETPU HA I0sICa, arPOTEXHHKA HA CH3aBaHE U OTIVIEXKIAHE.

4. |AneiiHa cHCTEMa — NIPEAMMCTBA W HEOCTAThL, OCHOBHH KOMIOHCHTH ¥ H3UCKBAHHS 2
KbM TAX, KPHTEPHH 3a H360p Ha IOAXOAAIIM ABPBECHH H 3eMCICICKH BHIOBE,
[ATPOTEXHUYECKH MEPONPHATHS, HKOHOMHYECKA e(EKTHBHOCT.

5. [Fopcko-macHimua cucTeMa — NpeIMMCTBA M HEJOCTaThbUM, OCHOBHH KOMIIOHEHTH, 2
IPUHLMOK Ha Ch3/1aBaHe U MOUILPIXKaHeE.

6. [Copcko depMepeTBO — CHIIHOCT U 3HaYeHHe. JIOMbIHATETHN TOPCKH NPOAYKTH - 00exT] 3
Ha TOPCKOTO (hepMepCTBO.

7. |ATpONECOBBICKH CHCTEMH OT MOC/IENOBATENeH THI — TIAHTANNA 34 NPOU3BOACTBO Hal 2
OriomMaca, BB3MOXKHOCTH H IIEPCTIEKTHBH, TEXHOJOTHS HA Ch3/IABAHE W CTONAHUCBANE.

8. |BiusHKE HA arpONECOBBACKUTE CHCTEMH BHPXY HAKOH XapaKTePUCTHKH HA OCHOBHHTE| 4
BEMENENCKH  KY/ITYPH (3bPHEHO-KHTHH, 3€/ICHUYyKOBH, 3bPHEHO-G0GOBH, OBOLIHH,
TEXHUYECKH).

9. |OTrmexciane Ha MOMAIIHM JKMBOTHH W IOJE3HH HACGKOMH B arpoyieCoBbACKHTE| 3
CHCTEMH.

10. [EKONIOrHYHHU aCIIeKTH Ha arpoJiecOBBICTBOTO. 2

11. |CoumanHo-MKOHOMHIYECKH IPEAMMCTBA H HEAOCTATHIM HA arpoJIECOBBACKUTE CHCTEMH.| 2

12. Cnenuduunn  purocanutapum mpobremMu u KOHTPOJI BBPXY BpeOUTEIHTE Bl 3

TPOJIECOBBACKUTE CHCTEMH. BB3MONKHOCTH 3a M3MOM3BaHE HA B3AUMONEHCTBHSAT
Exemy KOMITOHCHTHUTE B arpojIeCOBBACKUTE CHCTEMH. 31

13. BakoHOAATENCTBO, CBBP3aHO C BB3MOXKHOCTTA 3a [puaraHe Ha arpojiecoBbicku| |
TIPaKTHKH.

OO0 6poii yacose 3a sexmuure:| 30
b. YIIPAXKXHEHUSI

Ne HanvenoBanue u chaLpKaHHe HA 3aHATHETO Ayn.

vyaca

1 [Texnonorus Ha ch3jaBaHe ¥ TOMIBPIKAHE HA 3ALMTHH TIOACH — u3bop Ha mopxomsm| 2
IbPBECHO-XPACTOB BUJIOB ChCTAB, IOYBOHOATOTOBKA, METOAH Ha 3aI€CABAHE H IPHIKH.

2 _[3ajaHue 3a KypcoB IPOEKT M KypcoBa paboTa 2

3 [MpoexTupaHe ¥ ch3/aBaHe Ha KPaHOPEIKHN 3AIUMTHH TOSCH. 2

4 (OcobeHOCTH B TeXHONOTHSITAa HA CBb3JAaBaHE H OTINICK/IaHE Ha  aJeHHAT: 2
larponecomacxa cHCTeMa.

5 ':)COGCHOCTPI B TEXHOJIOTHATA HA Ch3JABaHE W TOIbPKAHE HA ropcxonacnmnal 2

rPOJIECOBBACKA CHCTEMA.
4
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6 (OcoGeHOCTH B TEXHOJOTHATA HAa Ch3[aBaHe Ha rOpCKO(EPMEPCKH arpoNecoBBACKH 2
CHCTEMH.
7 |OcobGeHoCTH B TEXHONOrMsTa Ha Cb3JaBaHe M MOJABPKAHE Ha IUIAHTALHH 3 2

IIPOHU3BOJICTBO HA OMoMaca.

8 [XapakTepHu O0COGEHOCTH Ha OCHOBHH 3€MEIEJICKM KYITYpH (3bPHEHO-KHTHH, 4
BE/ICHYyKOBH,  3bPHEHO-0000BH,  OBOLIHM, TEXHHYECKH), NOAXONAIM 3
IpOJIECOBBACTBO B Bhirapust

| & o] o

9 ajlaraHie d OTYHMTAaHE HA CKCHEPHMCHT 3a CBhbBMECTHO OTIJICKAAHE Ha JAbPBECHA
BEMEACIICKHA PAaCTCHUA

=
KN

10 | BonecTy U BpeAUTENH, XapaKTEepHH 32 arpojieCOBBACKHTE CHCTEMH.

(\S}

11 |06o6maBane Ha pe3yITaTuTe OT KYpcoBa paboTa H 3aiiuTa Ha KYPCOBH HPOEKTH. 6

O6m Gpoii yacoBe 3a ynpaknenus:| 30

Jlureparypa

anpun 2023 r. Coerasui: .7

Hapen6a Ne 3 ot 10 Mapr 2023 r. 3a ycsioBusTa M pefia 32 NIpHTaraHe Ha MHTEPBEHIMHTE 101 hopMaTa Ha
JAMPEKTHH TUIallalus, BIIoYeHH B CTpaTernyeckus mniaH, 3a NPOBEPKUTE, HAMAJIEHHs Ha IUTALAHMATA U
pena 3a HaJlaraHe Ha aZIMMHUCTPaTUBHU caHkuuu, M3, JIB, 6p. 23/14.03.2023

Cranuesa, Y., C. Benuesa, K. [letkosa, K. Kanmyxos, M. Munes, C. Mupues, C. Jlumurpos, C. Cases,
H. Wimes. 2001. ArpofiecoBbACTBOTO — CHCTEMA 3a EKOJIOroChOOpasHO M MHOroQyHKLHOHAIHO
H3MI0/13BaHe Ha NPUpoAHHTE pecypcH. Msparencka kbima npu JITY, Codus, 99.

CraHueBa, 171., C. Benuesa, K. IMerkosa, H. Llgerkosa. 2003. BausiHHe Ha KOPEHOBHTE OTAC/IAHHS BBPXY
KB/IHSIEMOCTTA W HAKOW PACTEXHH MOKA3aTeIM MPH ChbBMECTHO OTIVIEXKHAHE HA 3€MENENICKH H TOPCKH
pactenus. COopHMK Hayuwu foknmaaW, MexayHapoana Hayuna koH(epenums “S0  roamHu
JlecoTexHu4eCKH YHUBEpCHTET, cekums “Exonorus u onassaHe Ha okonHara cpena”, 103-106.

Cranuesa, M, K. Iletkosa, C. benuepa, M. Bpommnosa, K. Bpowmnos, H. Llserkosa. 2004.
Arponecosbactso. MK “Pyra”, Codus, 239.

Cranvesa M. (pen.),; Brusaposa C.; Iupankos B.; umurpos C.; Tacesa B.; Togoposa I1.; ﬁopnauosa
M.; Tonoposa B.; Manunosa K.; Benuesa C.; Jlykunymuc C.; Jumurposa W.; Illunnapcka 3. 2008.
Happbunnk Ha npeanpuemada B Guosioruynoto semenenne. Apanrapa Ilpuma, 216 c., ISBN 978-954-323-
453-0

Cranuesa, U, K. ITetkosa, C. Bewnuesa. 2015. Arponecosbactso. Msnarenctso ,,Asaurapa Ilpuma”,
Cotus, 225.

Cranuesa, U., K. [lerkoBa, C. Benuesa. 2015. CurypHo Obaewie 3a r1oOanHOTO PaCTEHHEBHIHO
npoussoacteo. Cn. ,,['opa®, 6-7, 16-17.

Alexandrov, A., K. Genov. 2001. Agroforestry in Bulgaria. Third Balkan Scientific Conference, Sofia, 2—
4.10.2001, I, 278-284.

Fetting, C. 2020. The European Green Deal, ESDN,Report,December2020, ESDN Office, Vienna, 22 p.,
https://www.esdn.eu/fileadmin/ESDN_Reports/ESDN_Report_2_2020.pdf

Kachova, V., G. Hinkov, E. Popov, L. Trichkov, R. Mosquera-Losada. 2016. Agroforestry in Bulgaria:
history, presence status and prospects. Agroforest Syst. doi:10.1007/s10457-016-0029-6.

New EU Forest Strategy for 2030, Commission staff working document, The 3 Billion Tree Planting
Pledge For 2030, 53 p. https:/knowledgedpolicy.ec.europa.eu/publication/commission-staff-working-
document-swd2021651-3-billion-tree-planting-pledge-2030_en

The Convention on Biological Diversity, 1993, https://www.cbd.int/convention/

Trichkov, L., V. Kachova. 2016. Necessity, opportunities and priorities for development of agroforestry
in Bulgaria. Forestry ideas, vol. 22, Ne 1 (51): 3~15.

UNCCD (United Nation Convention to Combat Desertification), 1994, https://www.unccd.int/

ppa [leTkopa)
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Module No-5; UKRASNO MEDITERANSKO BILJE [Mediterranean ornamental plants]

University of Montenegro Biotechnical faculty, Montenegro

MSc; BSc level

BSc Level

Study Course Meditteranean fruit growing
Module Meditteranean ornamental plants
Type of Module elective

(mandatory;

compulsory/elective)

ECTS credits 5

Prerequisites; condition |no

Learning objectives; Aims

To introduce students with the types and methods of growing decorative Mediterranean
plants, the production of reproductive material, erecting hedges and laying lawns. introduce
students to the basic principles of agroforestry; ornamental Mediterranean plants in
agroforestry systems.

Learning outcomes

The student will be able to: recognize the most important species of ornamental plants; apply
knowledge and skills in the propagation of ornamental plants; suggest theoptimal ways of
growing ornamental plants plants in the Mediterranean conditions of Montenegro; recognize
the importance of agroforestry, and the possibilities of using ornamental plants in
agroforestry systems.; organizes maintenance of gardens.

Course Contents;
Overview

Theoretical part: Ornamental plants: importance and application possibilities. Basic division of
ornamental plants. Ornamental plants on the Mediterranean. The origin of ornamental plants;
Ornamental trees and shrubs of the Mediterranean. Basic division, coniferous species and
evergreen broad-leaved trees. Use and ecological characteristics of these species; Indigenous
species of evergreen broadleaves trees in greening. Ecology and significance; The most
abundant /important species of introduced evergreen broadleaves on the Adriatic coast; The
most important species of introduced deciduous trees on the Adriatic coast; Palm

trees. Their Ecological and morphological characteristics, use; Roses, use and classification;
Hedges, plant species for hedges. Types of hedges; Lawns according to purpose; Raising the
lawn, sodding;

Agroforestry, definition and significance. Main agroforestry sistems; Field protective belts in
agroforestry in Mediterranean and submediterran conditions, function and importance for the
crops. Ornamental trees in field protective belts. Ornamental trees in apiculture. Flowering
species: importance and possibilities of application. Basic division of flowering species;
Autochthonous flowering plants, and honey-bearing flowering plants. Perennial flowering
species and bulbous species; Seasonal flowers (annual and biennial flowers); Potted flowers,
cut flowers.

Practical: Morphological characteristics of chosen species (from different categories of
ornamental plants); The method of erecting hedges. Problems with their maintenance; Basic
types of grasses, grass mixtures, maintenance; Forest vegetation in Montenegro; Indigenous
flower species.

Literature

M.Radulovié: Ukrasno mediteransko bilje (Skripta), 1-119, 2015;

(Ornamental Meditteranean plants) Vukicevic E., 1996: Dekorativna dendrologija, Univerzitet
u Beogradu, Sumarski fakultet, Beograd (Decorative dendrology); Lazarevi¢ S., 2000. Gajenje i
razmnoZavanje bastenskog cveca (Breeding and propagation of garden plants), Mala
poljoprivredna apoteka, Nolit, Beograd; Cvijanovi¢ D., Bukvi¢ R., Lazarevi¢S., Popovic S.,
Simonovc¢ V., Vujosevié A., 2005, Revitalizacija i unapredenje proizvodnje cveéa (Revitalization
and enhancement of flower production), Institut za ekonomiku poljoprivrede, Sumarski
fakultet, Poljoprivredni fakultet, Beograd; Burovka M., Lazi¢ B., Bajkin A., Potkonjak
A.,Markovi¢ V., Ilin Z., Todorovi¢ V., 2006, Proizvodnja povrca i cveca u zastiéenom prostoru
(Production of vegetables and flowers in a protected areas/ under protected condition?,
Poljoprivredni fakultet Novi Sad, Poljoprivredni fakultet, Banja Luka.
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Nair P.K.R. (1993): An Introduction to Agroforestry. Kluwer Academic Publishers, ICRAF

Do#i¢, S., Lujié, R. (2005): Sumske melioracije [Forest amelioration], autorizovana skripta,
Univerzitet u Beogradu

Students Workload

Lectures: 2 hours per week (13 weeks)
Practical: 1 hours per week

Teaching and learning

Frontal teaching, student-centred learning where students are given certain tasks or chapters

activity/methods that they need to know.. Practical work where students learn about morphological
characteristics of plant species; field visit of ornamental plants nurseries.
Assesment Practical exam : 40

Seminar/trm paper:10 (seminarski)
Oral exam: 50
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Module No-6; SUMARSTVO U RURALNIM PODRUCJIMA [Forestry in rural areas]

Biotehnicki fakultet / AGROBIZNIS | RURALNI RAZVQOJ /
SUMARSTVO U RURALNIM PODRUCJIMA

Uslovljenost drugim
predmetima

Nema

Ciljevi izu¢avanja
predmeta

Upoznavanje sa slozenom prirodom sumskih ekosistema, funkcijamasuma, kao i
osnovnim principima trajnog gazdovanja, kori§¢enja Suma i agroSumarskih praksi

Ime i prezime

nastavnika i saradnika

doc.dr Mili¢ Curovié

Metod nastave i
savladanja gradiva

Predavanja, vjezbe, konsultacije

I nedjelja, pred.

Uvod-Osnovni pomovi: Definicija Sume

I nedjelja, vjezbe

Vrste Suma: po sastavu, po postanku (Sumske kulture, izdanadke Sume i sjemenog
porijekla), strukturi

Il nedjelja, pred.

Osnovne kategorije funkcija $uma, njihov znagaj i vrednovanje;

Il nedjelja, vjezbe

Namjena Suma

Il nedjelja, pred.

Karakteristike sSuma Crne Gore

Il nedjelja, vjezbe

Regioni, gazdinske jedinice, odjeljenje - sastojine

IV nedjelja, pred.

Zakonskaregulativa u Sumarstvu

IV nedjelja, vjezbe

Organizacija Sumarstva u Crnoj Gori

V nedjelja, pred.

Osnove dendrologije i fitocenologije

V nedjelja, vjezbe

Glavne drvenaste vrste i Sumske zajednice u CrnojGori - Latinski nazivi

VI nedjelja, pred.

AgroSumarske prakse

VI nedjelja, vjezbe

Sumski zastitni pojasevi

VIl nedjelja, pred.

Osnovni principigajenja Suma - Mjere njege i obnove Suma, Konverzijai rekonstrukcija

VIl nedjelja, vjezbe

Kolokvijum |

VIl nedjelja, pred.

ZaStita Suma

VIl nedjelja, vjezbe

Mijere zastite

IX nedjelja, pred.

Planiranje gazdovanja Sumama

IX nedjelja, vjezbe

Planovi i programi za gazdovanje Sumama

X nedjelja, pred.

Gradadrveta

X nedjelja, vjezbe

Svojstva drveta

Xl nedjelja, pred.

Primarna prerada drveta

Xl nedjelja, vjezbe

Proizvodi od drveta

Xl nedjelja, pred.

Biomasa kao energent,

Xll nedjelja, vjezbe

Brzorastuée plantaze

Xl nedjelja, pred.

Nedrvni sumski proizvodi

Xl nedjelja, vjezbe

Legislativavezana za nedrvne Sumske proizvode

X1V nedjelja, pred.

Lovstvo i lovna privreda

X1V nedjelja, vjezbe

Organizacija lovstva u Crnoj Gori

XV nedjelja, pred.

Kolokvijum Il

XV nedjelja, vjezbe

Seminarski radovi

Obaveze studenta u
toku nastave

pohadanje nastave i vjezbi, rad kolokvijumai testova, seminarskih radova i sl

Konsultacije

Srijedau 12.00h
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Opterecenje studenta u
casovima

3+2 (6 kredita) Nedjeljno 6 kredita x 40/30 = 8 sati struktura: 3 sata predavanja 2 sata
vjezbi 3 sata individualnograda studenata ukljucujuéi i konsultacije U toku semestra
Nastava i zavrsni ispit: 8 sati x

16 = 128 sati; Neophodne pripreme (administracija, upis, ovjera semestra): 2 x 8

sati = 16 sati. Ukupno optere¢enie za predmet: 6 x 30 = 180 sati . Dopunskirad za

roku ukljudujuciipolaganje popravnogispita od 0 do 36 sati, Strukturaopterecenja: 128
sati (nastava)

Literatura

1. M edarevié¢, M, (2008): Planiranjegazdovanja Sumama; Sum arskifakultet Beograd 1-
401 2. Soskic, B. (2002): Svojstva drveta. Univerzitetskiudzbenik Beograd. 3. Rankovié
N, Ke¢a LI (2011):Trgovina imarketing Sum skih proizvoda, UniverzitetuBeogradu -
Sum arskifakultetuBeograd,4,Cavlovic’,],,

2013: Osnoveuredivanja Suma. Sum arskifakultet SveutiliSta uZagrebu, sveucilisni

Obliciprovjere znanja i
ocjenjivanije

Dvakolokvijumass po 20 poena, seminarskirad do5 poena,prisustvo iaktivnost
tokom nastave do 5 poena izavr§niispit do 50 poena Prelazna ocjena se dobijaako se
sakupi kum ulativno vise od 50 poena O cjena (Brojpoena): A(2 90 do 100 poena); B(2
80 do 90); C(2 70 do80);D(2 60 do70); E(250 do60) F(manje od 50)

Posebnenaznake za
predm et

Napomena

[shodiucenija

Nakon uspje$no savladanog predm eta studentic¢e mocida:» Koristitiznanja osloZenoj
prirodisume wcilju odriivog itrajnog koriScenja igazdovanjadumamas Analizirati

konkretne probleme odriivoggazdovanja Suma uz poznavanje legislative izove oblasti
o Integrisatiznanja srodnih disciplina wsveobuhvatno znanje onaéinu boljeg korifcenja
ovih resursa o Primjenjivatiagrodum arskeprakse « Koristitinedrvne Sum ske proizvode
na odriivnacin e Poznavatinacine proizvodnjeikarateristike proizvodaprerade drveta
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Module No-7; AGROSUMARSTVO [Agroforestry]

AGROFORESTRY
Course coordinator Assoc. Prof. Vladimir Ivezi¢
Study programme Master study programme, plant production
Course status elective
Year and semester Second year, first semester
ECTS 6
Credits and type of lecture
Nr. hours (L+E+S) Lectures - 60, Exercise - 5, Seminar - 10

COURSE DESCRIPTION

Describe agroforestry systems and their significance in the
diversification of agricultural production and environmental
protection. Give examples of the functions of woody species on

Learning objectives agricultural land (windbreaks, soil purification, nutrient uptake,

carbon sequestration, biodiversity and bioenergy production).
Analyse the socioeconomic potential of agroforestry for rural
development.

Prerequisites for course None

Learning outcomes of the course

After successfully completing the module, the student will be able to:

9.

10.

11.
12.

13.
14.
15.
16.

Classify agroforestry systems and give examples of different systems and explain their
significance for the diversification of agricultural production and environmental protection
Describe the methods of forest management and select the most suitable woody species for
agroforestry systems

To connect knowledge from agriculture with newly acquired knowledge from forestry.
Describe the role of agroforestry systems in mitigating the effect of greenhouse gases (carbon
sequestration)

To see the importance of agroforestry systems on degraded soils

Analyse the socioeconomic potential of agroforestry for rural development.

Identify obstacles to the establishment of agroforestry systems

Create a seminar on the subject of agroforestry practice

Evaluation of students' work during class and at the final exam

Examination type Oral Written | X Oral and written
Evaluation ECTS Share in the grade (%)
Attending lectures 2,2 -

Attending exercises 0,2 -

g\?ii:,v agftizligygsp(r:i[r);;:ion for class, reflective 06 20%

Seminar 0,8 25%

Written exam 2,2 55%

Total 6 100%
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In forming the final grade for students, continuous class attendance and activity, preparation for
class, reflective review of course contents, seminar work and written exam are considered. The
evaluation of the seminar paper includes the clarity, accuracy, and relevance of the written
seminar information and the presentation's overall (technical and visual) quality.

Attending classes is mandatory in accordance with the regulations of J.J. Strossmayer University in
Osijek. If the student is not present on more than 30% of the teaching hours, he loses the right to
take the exam.

Compulsory literature

1. A. Rigueiro-Rodriguez, J. McAdam, and M.R. Mosquera-Losada (Eds.) (2009): Agroforestry
in Europe. Springer Science + Business Media B.V. (3-89 p.; 321-349 p.)

2. A. Quinkenstein, J. Wollecke, C. Bohm, H. Griinewald, D. Freese, B. U. Schneider, R. F.
Hattl (2009): Ecological benefits of the alley cropping agroforestry system in sensitive
regions of Europe. Env. Sci. & Policy, 12; 1112-11214. New direction for agriculture,
forestry and fisheries, SARD-Sustainable agriculture and rural development, Fao,
p65,rome, 1995 (web adresa)

3. Tomasevi¢, A. (1996): Vjetrozastita Sinjskog polja. Sumarski list br. 1—2, CXX (1996), 19—
34

4. Dimitriou, I, Rutz, D. (2015): Kulture kratkih ophodnji — prirucnik o odrZzivom uzgoju. WIP
Renewable Energies, Munchen, Njemacka (HRV. Izdanje Energetski institut Hrvoje PoZar)

Additional literature

1. P.K.Ramachandran Nair. (1993): An Introduction to Agroforestry. Kluwer Academic
Publishers (in cooperation with ICRAF). 496 p.

2. H.E. Garrett, W. ). Rietveld, and R.F. Fisher (2000): North American Agroforestry: An
Integrated Science and Practice. American Society of Agronomy Inc.

3. M.R. Mosquera-Losada, D. Freese, and A. Rigueiro-Rodriguez (2011): Carbon
Sequestration in European Agroforestry Systems. In: B. Mohan Kumar and P.K.
Ramachandran Nair (eds): Carbon Sequestration Potential of Agroforestry Systems.
Springer Science + Business Media B.V

4. L.E. Buck, J.P. Lassoie and E.C.M. Fernandes (1999): Agroforestry in Sustainable
Agricultural Systems. CRC Press LLC (poglavlja: 1, 3,5, 9, 13, 17)

5. S.Jose and A. M. Gordon (2008): Toward Agroforestry Design — An Ecological Approach.
Springer Science + Business Media B.V. (poglavlja: 10, 16, 18)

6. Cavlovi¢, J. (2013): Osnove uredivanja $uma. lzdava¢: Sumarski fakultet Sveucilidta u
Zagrebu, 2013, ISBN 978-953-292-028-4

7. H.Griinewald, C. Bohm, A. Quinkenstein, P. Grundmann, J. Eberts and G. von Wiihlisch
(2009): Robinia pseudoacacia L.: A Lesser Known Tree Species for Biomass Production.
Bioenerg. Res. 2:123-133

8. H. Griinewald, B. K.V. Brandt, B. U. Schneider, O. Bensa, G. Kendzia and R. F. Hittl (2007):
Agroforestry systems for the production of woody biomass for energy transformation
purposes. Ecological Engineering 29: 319-328
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