Agroecology

Applied Research and the Use of Ecosystem Services in
Agriculture
Lecturer Dr. Jessica Schackermann
3 hour lectures once a week, 3 credits, Undergraduate
Course description
This course introduces the concept of agroecology, how ecological processes can
be applied to agricultural systems and how this can lead to new management
approaches. The students will discover the differences between agribusiness and
agroecology and how the principles of agroecology can be applied to small scale
and big scale farms. We will learn that agroecology is not associated with organic
agriculture but that it can support its principles. We will learn which ecosystem
functions and connected ecosystem services are important and can help
agriculture and how a functioning agroecosystem can support nature and its
conservation. The course includes 2 field trips and 2 hands on sessions in which
the students will use the learned information to improve habitat for service
agents.
Course Requirements and Class Structure
Each week consists of 3 hours, split in 1.5 hour sessions. 1.5 hour sessions
consist of lectures, student's oral presentations, discussions, short projects in
teamwork, presentation of teamwork. The course furthermore includes two field
trips and two hands on lessons. Due to the interactive layout of the course
participation and knowledge of the readings is a vital aspect of the class. For each
lesson specific articles or book chapters will be chosen for the next lesson,
literature presented in the list below is not all mandatory but can help with
preparation for lessons and the exam. Students will be asked to submit a short
report for each of the field trips, do teamwork assignments that will be presented
to the class and answer a few questions regarding chosen publications. It is
mandatory that specific chosen publications will be read as preparation for the
lesson. The oral presentation will be on a topic of student's choice made in
consultation with the lecturer based on a topic and the literature list. It will be
presented in power point or other media and will be embedded in the course
schedule, starting from week 3. The contents of the student's presentations will
also be included in the final exam.
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Grading components
Participation, attendance and punctuality
Teamwork assignments and presentation of outcomes
Assignment and oral presentation
Field trip reports
Final exam

10%
15%
30%
15%
30%

Recommended books for course preparation:
Agroecology: the science of sustainable agriculture, MA Altieri, 2018
Agroecology: the ecology of sustainable food systems, SR Gliessman, 2014
Essentials of Ecology, 4th Edition, Michael Begon, Robert W. Howarth, Colin R.
Townsend ISBN: 978-0-470-90913-3, 2014

Week 1
Lesson 1: Agroecology, food systems, and interdiciplinarity. The Agroecosystem
concept.
Readings: Agroecology: the ecology of sustainable food systems, Chapter 2;
Agroecology: the science of sustainable agriculture, Chapter 3; (Dalgaard,
Hutchings and Porter, 2003),
Lesson 2: Differences between industrial and sustainable agriculture.
Eecosystem functions relevant to agriculture.
Readings: (Francis et al., 2003), (Gliessman, 2016), (M. Altieri and Nicholls
2005), (Thomas and Kevan, 1993), (Zhang, Ricketts and Kremen, 2007)
Week 2
Lesson 3: The crop plant and abiotic factors of the environment, resources and
destructors: sun, soil, water, minerals, wind, fire. Biotic factors of the
environment.
Readings: Essentials of Ecology, Chapters 3.3 and 3.4; Agroecology: the ecology
of sustainable food systems, Chapters 3 to 11,
Lesson 4: Conventional and alternative cropping systems. An overview
concerning different cropping systems, their advantages and disadvantages.
Readings: Agroecology: the science of sustainable agriculture, Chapters 6 to 12
Week 3
Lesson 5: Chemicals in agriculture, advantages, disadvantages and limitations.
The alternatives to chemical control in agriculture, and the importance of healthy
soil.
Readings: Agroecology: the science of sustainable agriculture, Chapters 13 to 15,
(Savci, 2012), (Sánchez-Bayo et al., 2016), (Johansen, 1977), (Goulson et al.,
2015),
Lesson 6: Ecosystem Services to agriculture in an overview: Soil fertility and
formation, nutrient cycling and retention, Water provision and purification,
Genetic diversity and Climate regulation, pollination and biological pest control.
Ecosystem dis-services to agriculture in an overview: pests damage, competition
for water, competition for pollination
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Readings: (Zhang, Ricketts and Kremen, 2007), (Spangenberg, von Haaren and
Settele, 2014), (Dunn, 2010), (Vaz et al., 2017), (Power, 2010)
Week 4
Lesson 7: Ecosystem services provided by birds – international and local
examples (guest lecture by Noam Weiss)
Readings: (Mols and Visser, 2007; Barbaro and Battisti, 2011; Karp et al., 2013),
(Whelan, Şekercioğlu and Wenny, 2015)
Lesson 8: Ecosystem services provided by bats – international and local
examples
Readings: (Maas, Clough and Tscharntke, 2013), (Maas et al., 2018), (PuigMontserrat et al., 2015), (Kunz et al., 2011), (Cleveland et al., 2006), (Boyles et
al., 2011)
Week 5 (field trip 3 hours)
Lesson 9: Field trip to Samar date plantation – organic date farming and its
challenges (explained in the plantation)
Lesson 10: Science in commercial agricultural plantations and fields –
opportunities and challenges (explained in the plantation of Samar dates)
Readings: (Hole et al., 2005), (Rigby and Cáceres, 2001), (Fuller et al., 2005),
Week 6
Lesson 11: Biological pest control: predators and parasitoids in the insect
kingdom, understanding and helping beneficial insects
Readings:,
www.goodhousekeeping.com/home/gardening/a20705937/beneficial-insects/,
www.amentsoc.org/insects/insects-and-man/gardening-for-insects.html
(Hewlett, Szczepaniec and Eubanks, 2019), (Rana et al., 2017),
Lesson 12: Integrated pest management (IPM). AND Commercializing
Beneficial's – the business with ecosystem services.
Readings: www.biobee.com,
www.biobestgroup.com/en/biobest/products/biological-pest-control-4463/,
www.defenders.co.uk/, www.dragonfli.co.uk/, https://greenmethods.com/,
www.planetnatural.com/product-category/natural-pest-control/beneficialinsects/, www.arbico-organics.com/category/beneficial-insects-organisms,
Week 7
Lesson 13: Pollination, honeybees and wild pollinators, the use of flowering
strips for pollinators and natural enemies.
Readings: https://www.beyondpesticides.org/programs/bee-protectivepollinators-and-pesticides/what-can-you-do/pollinator-friendly-seed-directory,
(Hatt et al., 2017), (Tschumi et al., 2016), (Walton and Isaacs, 2011), (Kopta,
Pokluda and Psota, 2012), (Haaland, Naisbit and Bersier, 2011), (Long et al.,
1998), (Uyttenbroeck et al., 2015), (Westphal et al., 2015)
Lesson 14: Insect composition as a key component for pest control and
pollination services. – Diversity can be key!
Readings: (Alhadidi, Griffin and Fowler, 2018), (Brødsgaard and Enkegaard,
1995), (Rocca and Messelink, 2017)
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Week 8
Lesson 15: The importance of the landscape, the habitat and their elements in
agro-ecosystems and sustainable agriculture.
Readings: (Gosme and Alomar, 2016), (Schäckermann et al., 2014), (Karp et al.,
2018), (Schäckermann, Mandelik, et al., 2015), (Schäckermann, Pufal, et al.,
2015)
Lesson 16: Planning of the hands on part of the course, what can we do to
enhance ecosystem services to agriculture and gardening?
Readings: (Flaquer, Torre and Ruiz-Jarillo, 2006), collection of building
instructions will be handed out
Week 9 (field trip)
Lessons 17 and 18: Field trip to the agricultural R&D farm – Science in small
scale experimental farms – opportunities and challenges AND eco/ agricultural
tourism
Readings: (Gössling, 1999), (Jolly and Reynolds, 2005), (Veeck, Che and Veeck,
2006; Veeck et al., 2016), (Jouzi et al., 2017)
Week 10
Lessons 19 and 20: Improving the habitat: We build bat boxes, bird nesting boxes
and insect hotels, according to the ecosystem that we find in the area and to the
needs of the beneficial's.
Week 11
Lessons 21 and 22: Improving the habitat: We finalize building bat boxes, bird
nesting boxes and insect hotels, and install them in relevant places. Students will
explain the choice of location based on the ecological knowledge gained in the
course so far.
Week 12
Lesson 23: Connecting agriculture and farmers to nature conservation (guest
lecture by Noam Weiss)
Lesson 24: How can we take scientific results out of the bubble and into the
world of agriculture? How applicable is applied research? Involving the farmers
in research and its design, towards sustainable agriculture.
Readings: Agroecology: the science of sustainable agriculture, Chapters 4 to 5.,
(Maas et al., 2018)
Week 13
Lesson 25: Student's presentation
Lesson 26: Final exam
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