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It is with great satisfaction that Brazil is hosting the 25th edition of the IUFRO World Congress. This year’s
theme, "Forest Research and Cooperation for Sustainable Development," is very fitting now that the issues of
production, preservation, environmental services, and their influences on a global scale have moved beyond purely
technical debates in closed academic or business circles to become part of everyday life for urban as well as rural
dwellers. In this sense, holding an event like the IUFRO World Congress in a country like Brazil, which has its
forest DNA rooted in its large-scale diversity and the productive capacity of its planted forests, is very timely.

We are even prouder knowing that this is only the second time this event is taking place in the Southern
Hemisphere, and the first time in Latin America. Participants will have an opportunity to exchange knowledge
with researchers and professionals from over 120 countries on a wide range of forest-related topics. It will
also be a chance for us to show off our Country, which so many people have heard about. However, only

a few have had the chance to experience Brazil’s unique characteristics and striking regional diversity.

This Special Edition of the Brazilian Journal of Forestry Research is a collection of approximately 2.700
abstracts. Each is one piece of a puzzle of questions and challenges faced by scientists in different social
or regional conditions combined with a myriad of solutions. Coincident findings should support policy-
making. Conflicting results or approaches should arise curiosity and trigger the search for consensus. We

hope all together they pave the way to new products, new approaches, and new ways of looking at our future.

Colombo, August 2019

Sergio Gaiad
Deputy Head of Research and Development
Embrapa Florestas
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Voice of the mother trees

Suzanne Simard*
YUniversity of British Columbia (suzanne.simard@ubc.ca)

In three decades of studying interspecific relationships in the forests of Canada, we have discovered that trees not only compete with each other, but also connect,
communicate and cooperate through belowground mycorrhizal fungal networks. The largest trees are hubs of the networks, where they link with other trees
and plants. The big trees convey resources such as carbon, nitrogen and water, and these are transmitted down source-sink gradients to smaller trees, resulting
in a redistribution of matter and information throughout the forest. The big hub trees also facilitate the regeneration of new seedlings, particularly their own
offspring, enhancing their survival and growth, and we have therefore taken to calling the hubs, “mother trees”. When the mother trees become sick or damaged,
they transmit even more resources to the surrounding individuals, as well as defense information that enhances the recipient’s resistance to the disturbance.
Deciphering such communications will take considerable more research, but it is clear that mother trees have a voice and what they have to say is crucial
to forest resilience. In working with the Aboriginal people of British Columbia, we have learned that these discoveries resonate with traditional ecological
knowledge. Based on this knowledge, and in collaboration with indigenous people, academics, government and the forest industry, we launched “The Mother
Tree Project” in the Douglas-fir forests of British Columbia in 2015. This rigorous experiment, where we are testing how best to retain mother trees during
harvesting so the forest remains resilient as climate changes, is designed as a hub for a century of collaborative research. It includes nine replicated forests that
cover the climatic envelope of interior Douglas-fir, across which we are comparing five patterns of mother tree retention, from clearcutting to partial retention
to no-harvest controls. The mother tree retention treatments have been planted with a wide range of species as well as local and migrated genotypes of Douglas
fir, creating diverse mixes of regenerating trees that should enhance resource uptake and decrease risk of catastrophic mortality. We are measuring how these
practices are affecting key ecological structures and functions, including species diversity, carbon storage, and forest regeneration. This presentation tells the
story of the origins of The Mother Tree Project, provides early results, lays out a vision for globalization of the project, and gives information on how to get
involved.

Forests and forest products for a greener future

Vincent Gitz*
YGCIAR Research Program on Forests, Trees and Agroforestry, Bogor, Indonesia (v.gitz@cgiar.org)

The strong scientific consensus on the need for more forests and trees, mainly for environmental reasons, especially to mitigate climate change, is broadly
recognized by policy makers. It has led to numerous political commitments. As part of the Green Economy discourse there is also a growing political support
for bio-energy and for substituting non-renewable, energy intensive, materials by wood products (and other comparable products like bamboo and rattan) that
are both renewable and stock carbon. However, results on the ground are more mixed. One of the reasons being that economic development is a main driver
of deforestation, and that the amounts of public money to be committed for forest conservation and forest restoration do not compare to short time economic
benefits of alternative activities. One illustration of this is the recent debate on the potential for tree planting (Lewis et al. and rebuttals) between a biophysical
approach and those recalling economic realities. This leads to the following questions, that the presentation will aim to articulate and address: How can more
wood products be the way to more -rather than less- trees and forests? And which wood products and from which forests, given the social, environmental
and economic performance of the associated production and transformation systems? Which “wood value webs” to prioritize and to optimize, given multiple
objectives, differing characteristics of diverse silviculture/ plantation/ forest management types and their related objectives, as well as other development
constraints, such as land-use, the time to grow wood and to develop the industrial infrastructure? And how will it work, especially considering that forest
economies are very different in developed and developing countries? What would be the economic, trade and markets, financial, institutional, regulatory and
legal conditions for it to happen?

Forests and forest products for a greener future

Francisco Razzolini*
'Klabin SA, Sao Paulo, Brazil (fcrazzolini@klabin.com.br)

There is a rising concern and global awareness related to climate changes, global warming, water and food scarcity, excess emissions and pollution all over —air,
land and water. There is increasing scientific evidence that a significant proportion of the fossil resources need to stay underground if the world has to reach its
climate goals. Bio-based products are of a huge importance for climate change mitigation, GHG emissions and sequestration. While the energy sector can be
extensively decarbonized, the chemical sector and plastic industry depend heavily on carbon, and with this, there’s a great opportunity for renewable carbon to
reduce the GHG impact. Currently, the only important source for renewable carbon is biomass. Klabin, Brazil’s largest packaging paper and paper packaging
producer, has been focusing the development challenges for new bio-based, renewable, circular and compostable products. A corporate research, development
and innovation (R&D+I) structure, including a brand new Technology Center, was established. Five technology routs being explored — forest, pulp, paper,
environmental and new technologies based on planted forests. New applications and products from forest based materials, through technology, will enable
Klabin enhance its products as well as explore new business opportunities. This is one of the most important steps in the company’s history aiming to improve
sustainability. There is still a lot to do to scale up the basic research into industrial scale and many questions to answer. The presentation will address some
opportunities and developments for multiple uses of the forest and trees into sustainable products.
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The feminine space in forest management in the Amazon, Amapa case study

Ana Margarida Castro Euler*
‘Embrapa Amapd, Macapd, Brasil (ana.euler@embrapa.br)

Amapd is a sui generis state located in Eastern Brazilian Amazon, with low historical deforestation rate and where 73% of its territory is under protected areas.
It is the only one women wages are, on average, higher than men in the public sector. Also it is the only Brazilian Amazon state that has an Institute of Forests
(IEF) with a function of forestry extension, protected areas management, forest concessions and environmental services. From 2011 to 2014, for the first time a
female forest engineer headed the IEF. During this period, the state government had less than 20% of executive positions held by women. Challenges at the IEF
ranged from the scarcity of budget resources to high demand in a region where forests occupy 80% of the territory. Remarkable outcomes were achieved such as
the State Register of Public Forests, the 1st State Forest Program, and the 1st Forest Concession bidding notice. The launch of the Pro-extrativism programme,
which assisted more than 1,500 families of agroextractivists, quilombolas, indigenous and riverine communities; and the weekly radio program “Vozes da
Floresta”, a forum for the dissemination of information on market, forestry policies and projects. A major difficulty came up in the relationship with timber
companies, run by men with patriarchal culture and retrograde practices. Confronting conflicts related to corruption associated with the public land tenure, and
a tense relationship with the Legislative Assembly, whose the majority of representatives, advocate interests unrelated to the traditional communities and the
protection of the environment.

Gender equality in forestry education in a Kenyan University

Jane Kiragu*
YUniversity of Eldoret, Eldoret, Kenya (wambuikirash@gmail.com)

Women play a major role in the establishment and management of forests in the world and especially in the developing world, and Kenya in particular. Women
are found in large numbers working in the tree nurseries and during tree planting in the field, but their numbers reduce drastically in the management positions.
About 90% of the rural households use fuelwood for their cooking, heating and lighting. Fuelwood collection is done mainly by women and girls in the forest
at a fee, while boys are left to play or look after cattle in the field. A lot of time is spent which can be reduced if both men and women can be encouraged to
plant trees in their farms. In Kenya, this has not been easy due to land tenure, tree tenure, government policies, land sizes, the long term state of the crop and
culture problems. To promote forests, more women should be in policy making positions both in the forestry sector and in politics where most decisions are
made. Women should be encouraged to vie for those positions whenever advertised and given a level ground with their male counterparts. The government has
put the 2/3 gender rule in the constitution, but its implementation is yet to be realized. More research should be done on why fewer women are found in forest
related sectors and how this can be changed.

Women in forest governance policy: analysis and empirical studies from Latin America and Asia

Purabi Bose*
*Landing Together, Mumbai, India (purabibose@gmail.com)

A search for the words women and gender in the Draft National Forest Policy, 2018 — which governs the formulation of all laws and schemes related to forestry —
returns zero results. While terms like wood, economic or timber appear all over the 10-page draft policy released by the Indian government in March. Likewise,
the policies on forest in Latin America’s Colombia shows the challenge of integrating women’s active role in collective forest governance, particularly in
agro-forestry. This paper makes a comparative analysis between Latin America and Asia in understanding the role of women in forest policy. The two countries
Mexico and Colombia from Latin America while India and Indonesia from Asia will be used as empirical case study. The study uses primary and secondary
data to show how recent forest policies impact women from rural and indigenous areas. The findings indicate that forest policy rarely uses the words ‘women’
or ‘gender’ to ensure women’s active role in forest governance. The first challenge is to overcome the challenge is for the environment ministry to acknowledge
that the draft policy fails to discuss gender integration and women’s issues in the management of forests, trees, agroforestry and afforestation. The next step will
have to be to open up the dialogue for social and gender inclusion, and to ensure that environmental defenders, including women, are protected through India’s
forest policy. With these measures in place, this paper indicates a chance of saving India’s forests and the communities who depend on them.

Context, power and equity in territorial planning multi-stakeholder commissions: a comparative analysis of two very different
Brazilian States

Jazmin Gonzales Tovar'?, Grenville Barnes®, Anne Larson’
YUniversity of Florida, Gainesville, USA;, *Center for International Forestry Research, Bogor, Indonesia (jazmin.gonzalest@gmail.com; gbarnes@ufl.edu;
a.larson@cgiar.org)

“Ecological-Economic Zoning” (ZEE) was regulated in Brazil as a territory planning tool aimed to organize the sustainable use of land and natural resources,
through multi-stakeholder forums (MSFs) and other participation mechanisms. MSFs have gained global popularity as an innovative institutional reform in
the governance of land use and forests. In territorial planning, the idea is to bring together diverse actors to advance “good governance” and “sustainable
development” (e.g. Nolte et al. 2017). However, both territorial planning and MSFs constitute a double-edged sword: advancing certain goals, strengthening
certain land use rights and benefiting certain actors can come at the expense of others. They can either challenge power asymmetries or merely reproduce them
(e.g. Kohlepp 2002). Based on 10 months of research, we comparatively analyze the multi-stakeholder commissions created for the ZEE of Acre and Mato
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Grosso, two Amazonian Brazilian States with very different characteristics and history. We delve into the influence of the national and regional context, and
how power is exerted, distributed and shared between actors. We capture perceptions and collect empirical evidence from g-methodology and differentiated
questionnaires. We reveal that land use planning MSFs have better chances to promote equitable power relations when they emerge from — and are nourished
by — an historical context that embraces local movements, culture, identity and differences, rather than from technocratic top-down processes. Our ultimate goal
is to offer a critical analysis and shed light on how to improve the equity of MSFs in decision-making around land use, forests and local people’s wellbeing.

Linking landscape governance and system change in Global commodity markets

Pablo Pacheco*
YWWF, Washington, DC, USA (pablo.pacheco@wwf.org)

There is growing consensus on the potential of integrated landscape governance approaches to achieve landscape sustainability. These views emphasize
socio-environmental dynamics, yet fail to acknowledge wider sustainability challenges in the global supply chains shaping landscapes’ performance. Major
sustainability challenges in landscapes in transition, are the pressures originated on Global sourcing of food, energy and materials, linked to disparate financial
and corporate interests. Efforts to support sustainable landscapes through both corporate commitments to zero deforestation and governments’ regulatory
frameworks aimed at sustainable land use, face several barriers. Main are: 1) legacy issues associated with specific pathways of landscape development, where
greater progress is likely to be achieved where stronger local economies have developed but there is likely little forest left; 2) leakage, since deforestation
tends to move to poorly governed landscapes where greater short-term interests for capturing economic rents persist; and 3) legitimacy, since solutions often
tend to reinforce asymmetric power relations in the landscapes, while excluding low performing farmers. More structural solutions to deforestation and forest
degradation are needed by linking wider system change interventions of corporate actors in the supply chains, and state policies across landscapes undergoing
different stages of social and economic development and resource use. This paper, by looking at the specific cases of Brazil and Indonesia, argues in favor of
wider corporate engagement in ‘nature-based solutions’ across landscapes (moving beyond zero deforestation only) and ‘hybrid governance mechanisms’ for
dealing with legacy and leakage across landscapes, and power disparities and competing values in each specific landscape.

Integrating diverse knowledge systems to address complex forest policy challenges: insights from large-scale genomics research

Shannon Hagerman®, Robert Kozak*, Guillaume Peterson®, Richard Hamelin®, Sally Aitken*
YUniversity of British Columbia, Faculty of Forestry, Vancouver, Canada; *University of British Columbia, Vancouver, Canada (shannon.hagerman@ubc.ca;
rob.kozak@ubc.ca; guillaume.peterson@ubc.ca; richard. hamelin@ubc.ca; sally.aitken@ubc.ca)

The integration of diverse forms of knowledge is widely acknowledged as essential for addressing complex environmental forest policy challenges. While
forest research spans multiple disciplines, the integration of knowledge in an interdisciplinary manner is often lacking. Recognizing that meaningful integration
continues to be elusive, some funding agencies have tried to address this by explicitly incorporating a requirement for integrating natural and social science
insights. One such program, the GE3LS program within Genome Canada, was developed to encourage integration across disciplines and, specifically, to
consider the ethical, environmental, economic, legal and social issues involved in genomics research. Here, we draw from our collective experience across two
large-scale interdisciplinary forest research projects (AdapTree and CoAdapTree) addressing genetic and reforestation choices for new climates, to evaluate
opportunities and challenges of integration in applied research practice. We explore three examples of integration and ask: what is integrated, who integrates, at
what stage of the research process, and what does/should integration achieve? Our inquiry is based on the premise that a common barrier to productive integration
is an often-unquestioned assumption that the meaning and purpose of “integration” is known and shared across research teams and affected stakeholders. We
identify success factors and persistent dilemmas by distinguishing between issues of “knowledge architecture” (e.g. relating to epistemological differences,
including between western scientific and indigenous knowledge systems) on the one hand, and “project architecture” (e.g. relating to communication, trust,
institutional incentives) on the other.

The Brazilian show-case for prevention and control of deforestation in the Amazon: PPCDAM'’s roots andresults

Mayte Benicio Rizek, Anne Larson’, Juan Pablo Sarmiento’
YUniversidae Federal do Rio de Janeiro, Rio de Janeiro, Brasil; *Center for International Forestry Research (CIFOR), Lima, Peru (mayte.cifor@gmail.com;
a.larson@cgiar.org; j.sarmiento@cgiar.org)

During the first Worker’s Party mandate (2003-2006), tackling deforestation took a central place in the presidential agenda and Brazil came up with the Action
Plan for the Prevention and Control of Deforestation in the Legal Amazon (PPCDAM). Through an interministerial working group of 13 federal agencies led by
the Chief of Staff Office, each institution proposed strategic actions leading to a more than 50% decrease in deforestation rates from 2004 to 2008. This research
analyzes the PPCDAM political roots and approaches considering the perceptions across three conveners and eighteen mid-level bureaucrats who worked or
still works on PPCDAM agenda representing environmental interests, such as protection-and-conservation goals, as well as the production interests, including
traditional uses, mining and rural development interests. It all supplemented by seven non-participant relevant stakeholders interviews and research on official
documents and third-party evaluations. Part of CIFOR’s mixed-method global research into multi-stakeholder forums, the results show that when the federal
government gave political weight and budget prioritization, PPCDAM changed Brazil’s approach to deforestation. It happened by organizing multi-institutional
command-and-control actions supported by remote sensing techniques, promoting access to public services as compensation for the economic impacts after
command-and-control actions, and by raising awareness that land-use planning can optimize resources, including the creation of protected areas in deforestation
hot-spots. However, local governments were not enough engaged, although many actions focused on their territorial performance. Thus, PPCDAM was unable
to change the local economic matrix, and illegal deforesters shifted their patterns to subvert control by remote sensing.

Explaining variation in deforestation in Uganda: the role of forest sector decentralization, protected areas, and institutions

Michaela Foster*
YYale University, New Haven, USA (michaela.foster@yale.edu)

Decentralization has been pushed as an effective strategy for forest governance. Policy makers across the globe have implemented decentralization reforms
with the aims of improving environmental conditions and rural livelihoods. Many studies have assessed the impacts of decentralization across countries
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and in case studies, presenting mixed evidence of the effectiveness of reforms. Fewer studies, however, have examined how decentralization influences the
effectiveness of other existing conservation interventions, such as protected areas. In this study, I use a mixed methods approach to assess the impact of forest
sector decentralization on forest cover change within protected areas in Uganda since 2000 and to investigate how forest management institutions emerging
from the reform have operated to influence subnational forest outcomes. The decentralization process in Uganda devolved forest management under the
jurisdiction of three managing authorities: Uganda Wildlife Authority, National Forest Authority, and District Forest Services, allowing for comparisons of
deforestation outcomes on plots under the management of each authority over time. This study traces how the unique institutional arrangements of each
managing authority, including agency mandates, capacities, and management rules, changed following the reform, and have, in turn, shaped forest management
and led to heterogeneous effects across protected areas. Findings from this study point to the institutional conditions that appear to be conducive to effective
governance and conservation and can be used to draw lessons about the opportunities and constraints emerging from decentralization in the governance of
protected areas.

Governing wicked problems across boundaries: the case of wildfire governance in the Western US

Benjamin Gray*, Daniel Williams®?, Carina Wyborn', Laurie Yung'
LUniversity of Montana, Missoula, USA, *USDA Forest Service Rocky Mountain Research Station, Fort Collins, USA; *Luc Hoffmann Institute Gland
Switzerland (benjamin.gray@umontana.edu, drwilliams@fs.fed.us; cwyborn@wwfint.org, laurie.yung@umontana.edu)

Mitigating wildfire risk is a particularly wicked socio-ecological problem. Climate change, on-going development in the wildland-urban interface, and other
factors have made wildfires in the Western US increasingly problematic. Due to the patchwork of private land ownership and local, state, and federal government
jurisdictions in the West, no single authority can direct or mandate wildfire risk mitigation efforts at the landscape scale. Effective mitigation of wildfire risk,
therefore, requires cross-institution coordination and collective action in the form of wildfire governance. Governance refers to the ways that heterogeneous
networks of individuals and institutions, both public and private, manage their shared interests through formal and informal norms and rules. This project uses
interviews with fire and forest management professionals to examine the institutional tools, work arrangements, and cultures that enable or constrain the shared
governance of fire risk across ownership and jurisdictional boundaries in two large landscapes in the western US. We find that, compared to the persistent ross
jurisdictional challenges of fire suppression among a small number of formal organizations, fire risk mitigation remains an especially wicked problem due
to different concepts of forest health and management, the desires of private citizens, the cost of certain mitigation interventions, and the unique missions of
the many government agencies involved in managing forests and wildfires. However, actors in each of the examined landscapes are building their capacity to
mitigate wildfire risk through partnerships that span agencies and ownerships and that serve the needs of their unique stakeholders.

Sustainable development goals: their impacts on forests and people

Pia Katila*, Carol J. Pierce Colfer*3, Wil de Jong", Glenn Galloway®, Pablo Pacheco**, Georg Winkel’

*Natural Resources Institute Finland, Helsinki, Finland; *CIFOR, Bogor; Indonesia; *Cornell University, Ithaca, USA; *Kyoto University, Kyoto, Japan,
SUniversity of Florida, Gainesville, USA; *WWEF, Washington, USA; "European Forest Institute, Bonn, Germany (pia.katila@luke.fi; c.colfer@cgiar.com;
dejongwil@gmail.com; ggalloway@latam.ufl.edu; p.pacheco@cgiar.org; georg.winkel@efi.int)

The presentation is an introduction to the session. It introduces the new IUFRO WFSE book Sustainable development goals: Their impacts on forests and people
and the process for developing this book. The potential contributions of forests to achieving the SDGs were explored before the SDGs were formally adopted
and have since been further discussed. Little attention, however, has been focused on possible and likely impacts that efforts undertaken to advance towards the
17 SDGs will have on forests and forest-related livelihoods/human wellbeing, and how these impacts, in turn, will contribute or undermine the contributions of
forests to climate change (mitigation and adaptation) and development. The book provides a systematic, transdisciplinary, scientific assessment of potential and
anticipated impacts of efforts to achieve the SDGs on forests and related socio-economic systems and forest-related development. It discusses the contextual
conditions that influence how SDGs are implemented and prioritized, and how these conditions and the SDG implementation influence impacts on forests and
related socio-economic systems. Furthermore it considers the important interconnections and interlinkages among the SDGs and potential or anticipated trade-
offs and synergies among the SDGs from the perspective of forests and related socio-economic systems, and sheds light on how the implementation of the SDGs
may transform existing forest-related development scenarios, and affect the roles of forests in sustainable development in the future.

Multi pathway impacts of the SDGs on forests and people

Wilhelmus de Jong', Pia Katila’, Carol J. Pierce Colfer®, Glenn Galloway*, Georg Winkel®, Pablo Pacheco®

Kyoto University, Kyoto, Japan; *Natural Resource Institute Finland, Helsinki, Finland; *CIFOR, Ithaca, USA; *University of Florida, Gainesville, USA;
*European Forestry Institute, Bonn, Germany; “WWF, Washington, USA (dejongwil@gmail.com; pia.katila@luke.fi; c.colfer@cgiar.org, ggalloway@latam.
ufl.edu; georg.winkel@efi.int; pablo.pacheco@wwf.org)

Forestry experts have pointed out the potential contribution of forests to achieving the SDGs. A fundamental question that needs addressing is how Agenda 2030
will likely affect forests and forests’ capacities to contribute the multiple goods and services demanded by people whose livelihoods and well-being depend on
forests and by society at large. We present the Synthesis and Findings chapter of the IUFRO-WFSE volume Sustainable development goals: Their impacts on
forests and people. Many SDGs relate to their own policy domain and can be expected to have impacts on forests and people similar to the sectors that they
relate to. The impacts of SDGs implementation are influenced at international, national, sub-national to a forest landscape scale, and multiple sets of factors
influence SDG priority setting and implementation at every scale. The impact pathways of SDGs on forests and people are complex because of these factors
shaping implementation, but also because of complex interactions when multiple SDGs are implemented simultaneously. It is possible to identify opportunities
for synergies to achieve more desired outcomes, or to recognize and address unavoidable trade-offs. The recognition of positive and negative impacts of SDG
implementation, but also of synergies and trade-offs allow for alternative implementation choices. The important contribution of the volume is to identify
contextual factors and conditions that influence effective SDG implementation, recognize opportunities for synergies and trade-offs and identify alternative
courses of action for enhanced SDG implementation outcomes and more positive impacts for forests and people.
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The SDGs and their impacts on forest and people: conclusions from a collaborative global book project

Georg Winke'
tEuropean Forest Institute, Bonn, Germany (georg.winkel@efi.int)

The SDGs describe a globally set agenda for sustainable development. They are, consequently, of critical importance for the world’s forests and people that
depend on them either directly or indirectly This presentation summarizes the conclusions chapter of the IUFRO-WFSE volume Sustainable development goals:
their impacts on forest and people, which has be written jointly by the editors and supported by the work of a huge set of authors of the entire volume. It, first,
takes a step back and reflects in the very nature of the SDGs as being a conglomerate of objectives and approaches rooted in distinct sectoral policies, creating
synergies and conflicts amongst them. Subsequently, the talk elaborates on the immense, but context-dependent distinct role that forest play for sustainable
development, and vice versa the potentially very different effects the SDGs might have for forests and people. Issue such as critical context factors, distinct forest
related development pathways, the necessity to accept related different trajectories for forest-related development, including the need to deal with trade-offs, and
the possibility of universal principles for sustainable development are discussed. The talk concludes with assessing both possible “development potentials” of
the SDG concept itself in view of forest related development, and perspectives for future research.

SDG’s impacts on forests: discussion on perspectives to deepen our current understanding

Pablo Pacheco*
YWWE, Washington, DC, USA (pablo.pacheco@wwf.org)

This presentation offers critical reflections on the IUFRO WFSE book Sustainable development goals: their impacts on forests and people. This book argues that
SDGs implementation will impact on forests and forest-related livelihoods, thus contributing to or undermining the role of forests in climate and development,
depending on context-specific factors. This work provides important foundations to understand the role and impacts of the sustainable development agenda
on forests with potential to catalyse future political and societal action. Nonetheless, to improve current understanding of the impacts of SDG implementation
on forests, there is need to 1) advance our conceptualizations of place, as influenced by different pathways of societal development and natural resources use,
to better foresee the likely impacts on forests associated with SDGs implementation under different types of local- or national-specific contexts; 2) embrace a
system change perspective to understand the outcomes and trade-offs on forests and the forest-people nexus resulting from the simultaneous implementation
of the SDGs, establishing synergistic and antagonistic interactions among them; and 3) conduct wider examinations on what would be the future threats on
and opportunities for forests under wider agendas of food security, sustainable energy development, economic growth, and climate change mitigation, in a
future in which it likely won’t be possible to achieve all of them, and trade-offs are unavoidable. Adopting these lenses may contribute to visualizing the most
effective pathways to SDG implementation that could preserve forest ecosystem services while contributing to enhancing people’s livelihoods and low-carbon
development options in different contexts.

Conifer ecotypic variation for traits related to light quality and photosynthesis

Maria Rosario Garcia Gil* @ Sonali Ranade*
ISLU, Umea, Sweden (m.rosario.garcia@slu.se; sonali.ranade@slu.se)

It is a well-accepted fact that conifer breeding programs need to account for the climate change. An increase in temperature in the north of about three degrees in
the next 100 years has been predicted in Scandinavia. Warmer temperatures in the north can be seen as an opportunity to assist migration (transfer) of southern
genotypes to the north in order to gain on growth and biomass production; however, this interpretation only takes into account tree growth. Considering that
response to the environment is governed at the canopy level where light sensing, and photosynthesis are regulated, understanding the genetic basis of adaptation
to the local light conditions (i.e., light quality and intensity, and day length) is key in the design of assisted migration programs to ensure the expected gain. Our
phenotypic and transcriptomic (RNAseq) results support ecotypic variation in conifer seedling growth in response to the light quality in conifers and in needle
anatomy and chemical composition that can be related to the phenomena of local adaptation.

Negative selection and polygenic adaptation in maritime pine

Marina de Miguel*, Isabel Rodriguez-Quilon’, Agathe Hurel', Juan-Pablo Jaramillo-Correa’, Myriam Heuertz', Delphine Grivet’, Giovanni Vendramin®,
Christophe Plomion*, Ricardo Alia’, Andrew Eckert’, Santiago Gonzalez-Martinez*

BIOGECO, INRA, Univ. Bordeaux, Cestas, France,; *Department of Forest Ecology and Genetics, Forest Research Centre, INIA, Madrid, Spain;
*Department of Evolutionary Ecology, Institute of Ecology, Universidad Nacional Auténoma de México, Mexico City, Mexico, “Institute of Biosciences

and Bioresources, Division of Florence, National Research Council, Sesto Fiorentino , Italy; *Department of Biology, Virginia Commonwealth University,
Richmond, USA (demiguel.marina@gmail.com; irodriguezquilon@gmail.com; agathe.hurel@inra.fi; jaramillo@ecologia.unam.mx; heuertzm@gmail.com;
delphine.grivet@gmail.com,; giovanni.vendramin@ibbr.cnr.it; christophe.plomion@inra.fr; alia@inia.es; aeckert2@vcu.edu;,
santiago.gonzalez-martinez@inra.fr)

Understanding the genetic basis of adaptive phenotypes is crucial to implement conservation and breeding programs in forest trees. Results from standard
association and QTL mapping studies illustratethat many fitness-related traits are polygenic. Recent evolutionary frameworks, moreover, have identified soft
sweeps involving a large number of loci as the dominant signature of natural selection. These soft sweeps are difficult to detect by traditional methods.
Here, we investigate the underlying genetic architecture of fitness-related traits for maritime pine (Pinus pinaster Aiton) to assess importance of polygenic
adaptation to shaping range-wide patterns of phenotypic and genetic variation for this iconic tree species. Using a multi-environment clonal common garden
comprising rangewide populations, we assessed phenotypic variation for multiple fitness-related traits and genotyped 6,100 SNPs in all clones. Genetic
control was moderate for height and phenology (mean H? = 0.15) and smaller (mean H?= 0.05), but still significant, for survival, needle morphology, and
pathogen susceptibilities. Among-population genetic differentiation for adaptive traits (Q°T) was about 2.5-fold that for molecular markers (FST), suggesting
local adaptation. We performed genome-wide joint analysis of all SNPs in association with the evaluated phenotypes and calculated their level of polygenicity.
Initial results highlight varying levels of polygenicity across phenotypic trait and growing environment (Mediterranean vs Atlantic). \We also provide evidence
of negative selection as a relevant factor explaining polygenicity. Polygenic approaches, such as those commonly used in human evolution studies, will thus
significantly improve our understanding of the genetic basis of adaptation in forest trees and their expected genetic responses to environmental change.
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Does local adaptation to drought need to be considered in assisted gene flow strategies for Douglas-fir reforestation?

Rafael Candido Ribeiro', Christine Chourmouzis*, Pia Smets*, Alex Girard", Dragana Vidakovic', Brandon Lind", Sam Yeaman®, Sally Aitken*
'Department of Forest and Conservation Sciences, University of British Columbia, Vancouver, Canada; *Department of Biological Sciences, University of
Calgary, Calgary, Canada (rafael.ribeiro@ubc.ca; christine.chourmouzis@gmail.com; pia.smets@ubc.ca; algirard205@hotmail.com;
dragana.vidakovic@ubc.ca; brandon.lind@ubc.ca; samuel.yeaman@ucalgary.ca; sally.aitken@ubc.ca)

Drought is a major concern in forest management and conservation around the world as it can directly or indirectly hinder tree growth and increase tree
mortality, affecting ecological processes and ecosystem services. With climate change, droughts are expected to increase in frequency and intensity. Douglas-
fir (Pseudotsuga menziesii) is an important species in North America, both ecologically and economically. In order to investigate how tolerance of summer
drought varies among populations and varieties (coastal var. menziesii and interior var. glauca), we established a greenhouse common-garden experiment with
seedlings from 87 different provenances spanning ~16° latitude, ~14° longitude, and ~1700 m elevation. The experiment had a split-plot design with a drought
treatment gradually reducing soil water content, and a control treatment maintaining field capacity. Chlorophyll fluorescence (Fv/Fm), visual damage and height
were assessed five times in 160 days. Drought reduced the photosynthetic performance of seedlings, which negatively affected growth in both varieties, but the
rate of response differed among provenances. There were significant differences in drought hardiness between varieties for all traits. However, within varieties,
most of the variation observed was within provenances, suggesting local adaptation to drought is weak within var. glaucaand even weaker for var. menziesii.
Targeted exome capture and sequencing of DNA pools from each population are underway to detect candidate genes associated with the observed patterns in
drought tolerance and other climate-related traits. Results from this study, which is part of the CoAdapTree Project, will be used to inform assisted gene flow
strategies for reforestation.

Identifying adapted seed sources for major European tree species under climate change

Debojyoti Chakraborty*, Jan-Peter George®, Julian Gaviria®, Jan Kowalczyk®, Laszlé Nagy*, Lea Henning®, Marcin Klisz’, Valerie Poupon®, Silvio Schueler*

YYustrian Research Centre for Forests, Vienna, Austria, *The Bavarian Office for Forestry Seed and Plant Breeding, Teisendorf, Germany, *Forest Research
institute, Warsaw, Poland; *Forest Research Institute, Sopron, Hungary; *Johann Heinrich von Thiinen Institute Federal Research Institute for Rural Areas,
Forestry and Fisheries, Eberswalde, Germany; *Czech University of Life Sciences, Prague, Czech Republic (debojyoti.chakraborty@bfw.gv.at,
Jan-peter.george@bfw.gv.at; julian.gaviria@asp.bayern.de, j.kowalczyk@ibles.waw.pl; Inagy@erti.hu; lea.henning@thuenen.de; m.klisz@ibles.waw.pl;
poupon@fld.czu.cz, silvio.schueler@bfw.gv.at)

Adaptive forest management aims at reducing vulnerability and enhancing the resilience of forest ecosystems in order to preserve the capacity of forests to
provide multiple ecosystem services also under climate change. Adaptive management also includes a better utilization of the intrinsic genetic variation within
tree species to identify adapted seed sources for planting under future conditions, following assisted migration and assisted gene flow approaches. Traditionally,
seed material for plantations are identified based on the concept of “local is best” whereby local seed sources are considered to be optimally adapted to the
regions where they grow. Here, we introduce a new harmonized dataset of in total 545 provenance trials of seven economically and ecologically important tree
species of Europe. These data are the basis for Universal Response Functions (URFs) that combine both climate and genetic effects to model the phenotypic
variation in functional traits. The URFs helped to identify the major drivers of phenotypic variation in functional traits and were used a basis for reforestation
tool guiding seed deployment and the identification of adapted planting materials for future climate conditions.

Uncertainty of carbon economy in forestry

Rasoul Yousefpour', Andrey Augustynczik*
*Albert-Ludwigs-University of Freiburg, Freiburg, Germany (rasoul.yousefpour@jife.uni-freiburg.de;andrey.lessa@ife.uni-freiburg.de)

Forest growth predictions are used to build expectations about future economic performance of management decisions. Most of the predictions and consequently
expectations are based on emperical knowledge, assuming a steady state in climate and a deterministic forest growth approach. However, climate may change to
a different degree in the comming decades causing a dynamic and uncertain forest growth and carbon budget. The uncertainty of modeling systems’ parameters
and climate state propagates over time to the final decision about carbon economy and optimal management solutions. Here we quantify this untertanty using
Bayesian inference to predict the growth of European beech (Fagus Sylvatica) in central european conditions as an example. The results show a strong influence
of models parameters uncertainty on the final decisions about timber based and carbon economy. To deal with deep uncertainty, a robust decison-making
approach has been applied to find solutions with minimum regret or maximum value at risk regarding all scenarios. Moreover, we applied the concept for
realizing European Climaet Smart Forestry. We conclude that communicating uncertainty is a fundamental issue for forestry economics under changing climate
conditions. The key message for designing global forest governance policy in the uncertain times of climate chnage will be the neccessity to take into acount
both the uncertainty of demand side, i.e. socio-economic dvelopments and regional population needs for forest ecosystem services such as wood, but also the
uncertainty of supply side and the inherent ecological uncertainties in predicting the forests growth, resonses, and climatic conditions.

Climate-effective reduced-impact logging (RIL-C) can nearly halve emissions from selective logging and meet one tenth of nationally
determined contributions from tropical countries

Rosa Goodman?®, Peter Ellis®, Trisha Gopalakrishna’, Matias Harman®, Anand Roopsind *, Bronson Griscom?, Peter Umunay 5, Joey Zalman®, Eddie Ellis’,
Karen Mo®, Francis Putz®

tSwedish University of Agricultural Sciences, Umea, Sweden; *The Nature Conservancy, Arlington, USA, *World Wildlife Fund, Lima, Peru; *Boise State
University, Boise, USA; *Yale School of Forestry and Environmental Studies, New Haven, USA; *Foundation for Forest Management and Production
Control, Paramaribo, Suriname,; "Centro de Investigaciones Tropicales Universidad Veracruzana, Morelos, Mexico; ®World Wildlife Fund, Washington, USA;
*University of Florida, Gainesville, USA (rosa.goodman@slu.se; pellis@tnc.org; trisha.gopalakrishna@tnc.org; matiasharman@gmail.com;
aroopsind@gmail.com; bgriscom@inc.org; peterumunay@yale.edu; joeyzalman92@gmail.com; ellis_eddie@yahoo.com; karen.mo@wwfus.org; fep@ufl.
edu)

Selective logging is responsible for over half the emissions from forest degradation in the tropics. We assessed carbon emissions from felling, skidding, and
hauling in 61 forest management units across seven tropical countries to establish baseline emissions from selective logging and estimate potential emissions
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reductions through ‘climate-effective reduced-impact logging’ (RIL-C). Emissions per Mg carbon in extracted timber (termed ‘carbon impact factor’; CIF)
varied greatly both within and between countries—from 2.3 to 20.0. Within the studied geographies, CIF typically decreased with increasing logging intensity,
but we found the opposite trend between countries. In general, Latin American countries had the lowest harvest intensities and lowest CIFs, and African
countries had intermediate harvest intensities and the highest CIFs. The majority of logging emissions (59%) came from felling (felled tree residuals and
collateral damage), but emissions from the countries with the highest CIFs were dominated by roads. Scaling-up, we estimated that tropical selective logging
emitted 831 Tg CO, in 2015—6% of all greenhouse gas emissions from tropical countries. We propose a target CIF of 2.3 through RIL-C implementation.
Such changes include improved bucking to increase timber recovery and reduce wood waste, building narrower haul roads, and using lower impact skidding
equipment, as well as improving employee retention. If our target were achieved, timber supplies could be maintained while emissions from logging operations
are reduced by 44% (365 Tg CO, year-1). On average,11% of nationally determined contributions by tropical countries to the Paris Climate Agreement could
be met through RIL-C implementation.

Integrating climate change adaptation and mitigation objectives in British Columbia’s forests

Guillaume Peterson St-Laurent'?, George Hoberg®, Bruno Locatelli*, Shannon Hagerman*

Faculty of Forestry, University of British Columbia, Vancouver, Canada, *Pacific Institute for Climate Solutions, Victoria, Canada; *School of Public Policy
and Global Affairs, University of British Columbia, Vancouver, Canada, *Centre de Coopération In (peterson.guil@gmail.com; george.hoberg@ubc.ca;
bruno.locatelli@cirad.fi; shannon.hagerman@ubc.ca)

Climate change mitigation and adaptation objectives have usually been treated separately in policies and interventions addressing climate change in the forests.
However, increasing efforts have been directed towards the joint consideration of adaptation and mitigation objectives during the design of forest management
interventions and policy. Not only are both climate objectives often compatible, but they also sometimes display synergies so that their combined effect is
greater than the sum of their effects if implemented separately. Despite this potential, very few integrative initiatives have been attempted in practice. We use
the case of the Canadian province of British Columbia (BC) to better understand the relationship between climate change adaptation and mitigation policy in
the forests. Drawing on the review of existing forest management policy and a survey and semi-structured interviews with BC government officials, we address
two major research objectives: (1) To what extent do current climate and non-climate BC forest management policies effectively integrate adaptation and
mitigation objectives? (2) What challenges and opportunities are associated with the joint consideration of both objectives when developing forest management
interventions and policy? Our results highlight the potential positive and/or negative ecological (e.g., ecosystem resilience, biodiversity), economic (e.g., cost
or profitability) and social (e.g., effect on livelihood) outcomes of considering both adaptation and mitigation objectives together during the design of forest
management interventions. We also provide policy insights into when and how to consider mitigation and adaptation together and to successfully mainstream
both objectives into climate and non-climate forest management policies.

Mitigating climate change through Climate-Smart Forestry

Hans Verkerk®, Pekka Leskinen', Marc Palahi*, Mariana Hassegawa*
tEuropean Forest Institute, Joensuu, Finland (hans.verkerk@efi.int; pekka.leskinen@efi.int; marc.palahi@efi.int; mariana.hassegawa@efi.int)

To achieve the objective of the Paris Climate Agreement, a significant reduction in CO, emissions is needed, as well as increased removals by carbon sinks.
Forests play an important role in the discussion how to meet this objective. Storing carbon in forest ecosystems provides mainly benefits during the next few
decades, but such a strategy is not free of risks. Many existing climate impact studies suggest an increasing risk from natural disturbances and accumulating
more biomass in forests in high risk conditions may exacerbate the impact of future natural disturbances. A long-term, successful mitigation strategy must
therefore consider adequate adaptation measures to ensure the resilience of forest resources in the future. A mitigation strategy that only emphasizes storing
carbon in forest ecosystems also disregards the urgent need to decarbonize the global economy. In this presentation, we argue that a regionally-tailored Climate-
Smart Forestry approach is needed to (a) increase the total forest area and avoid deforestation, (b) connect mitigation with adaption measures to enhance the
resilience of global forest resources, and (c) produce wood-based products that store carbon and substitute emission-intensive fossil and non-renewable products
and materials. We provide examples of measures related to each of the three issues. The challenge for forest management will be to find the right balance
between short and long-term goals as well as between the need for wood production and other important ecosystem services. Such optimal balance may vary
from country to country and region to region.

Implementing forest landscape restoration under the Bonn Challenge

John Stanturf* @ Michael Kleine?, Stephanie Mansourian’, Palle Madsen*, Promode Kant®, Janice Burns®

Estonian University of Life Sciences, Tartu, Estonia; ’IUFRO, Vienna, Austria; *University of Geneva, Geneva, Switzerland, *InNovaSilva, Vejle, Denmark;,
SInstitute of Green Economy, Delhi, India (drdirt48@gmail.com; kleine@iufro.org; smansourian@infomaniak.ch, pallemadsend7@gmail.com; promode.
kant@gmail.com; burns@jiufro.org)

The Bonn Challenge sets a goal for societies globally to restore 350 million hectares of forested landscapes by 2030. The Bonn Challenge is not a new
commitment but rather a practical means of realizing many existing international commitments. Underlying the Bonn Challenge is forest landscape restoration
(FLR), which aims to restore ecological integrity at the same time as improving human well-being through multi-functional landscapes. Translating the high level
of political enthusiasm into real accomplishments requires a long-term commitment. Successful FLR is based on the premise that healthy landscapes provide a
diversity of long-term benefits that can only be sustainably managed by and for local populations. Past experience with broad-scale restoration has shown the
importance of defining and reconciling multiple objectives, a process that begins with well-defined goals and proceeds through implementation, monitoring,
and adaptive management. FLR recognizes the need for local and adaptive options and avoids the “one size fits all” model. The emphasis on restoring mosaic
landscapes requires integration of various land uses such as forestry (including timber plantations), agroforestry, agriculture, wildlife; biodiversity conservation;
and infrastructure (roads and settlements). Although FLR favors historic fidelity, native species, and strongly advises against converting even degraded native
forests to exotic plantations, the challenges imposed by climate change may in some circumstances also require adaptation to novel conditions. Implementing
FLR requires detailed planning for what will be done, where, when, by whom, and at what cost. Included in the planning should be long-term monitoring and
data archiving as well as on-going sustainable management.
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Policies to engage the private sector in forest restoration in South East Asia

Rodney Keenan*
YUniversity of Melbourne, Melbourne, Australia (rkeenan@unimelb.edu.au)

Forest landscape restoration aims to restore landscape function through a mix of forest conservation, reforestation and productive uses of trees in conjunction
with other land uses. There is an estimated 110 million hectares of degraded forest lands in South East Asia, 60 percent of the total forest area, and widespread
recognition of the need to restore ecological function to these forest landscapes. This could sequester carbon, conserve biodiversity, improve water quality and
provide spiritual and cultural benefits. However, there are differing views on the processes, actors and desirable end points for restoration goals. While many
of the technical aspects of forest restoration are well understood, institutional, regulatory and policy issues are key challenges for implementing restoration.
Constraints include lack of devolution, lack of clarity on tenure and lack of participation by communities and the private sector. Using forest transition theory
as a basis for analysis, this paper describes new approaches to overcoming the policy and financial challenges of forest restoration in this region. Analysis
included governance issues, property, tenure and access rights, and strengthening capacity of public organisations. A key focus was policies for integrated
investment models that engage the private sector and markets and that empower rural people and small landholders to become more engaged in sustainable
forest management and restoration.

Adaptive Forest Management (AFM) and its role for adapting forests to climate change

Andreas Bolte* @ Peter Spathelf’, Magnus Lof, Palle Madsen®, Klaus Puettmann®

YThiinen Institute of Forest Ecosystems, Eberswalde, Germany, *University of Sustainable Development, Eberswalde, Germany, *Swedish University of
Agricultural Sciences, Alnarp, Sweden; *InNovaSilva, Vejle, Denmark; *Oregon State University, Corvallis, Uni (andreas.bolte@thuenen.de;
peter.spathelfl@hnee.de; magnus.lof@slu.se; pallemadsend7@gmail.com, klaus.puettmann@oregonstate.edu)

Adaptive forest management (AFM) is a dynamic and future-oriented concept to maintain and further develop forest functions and the associated variety of
ecosystem services consistent with respective management goals. To accomplish these goals, AFM needs a frequent or even continuous effect monitoring of
both growing conditions and management practices in order to modify or adjust management to changing environmental and societal conditions. Since climate
change has been considered as the major driver of the variation of growth, in particular of survival conditions, the dynamic and flexible concept of AFM also
has come into the focus for adapting forests to changing climatic conditions. The core principle of AFM is improving management by learning of its outcomes.
A core element is a frequent feedback loop that adjusts management to changing forest ecosystem status or structure and varying goals. This loop is meant
to be flexible in time, but typical loop frequency may vary between five and 20 years. Based on this, we suggest to define AFM as a process of frequently
monitoring and adjusting three components: (1) biophysical conditions (“what?”’), (2) management goals (“what for/why?”), and (3) management techniques
(“how?”). Based on this approach, we evaluate examples of AFM application in boreal and temperate zones with regard to their effectiveness for increasing
forest resistance and resilience to more extreme weather events driven by climate change. Finally, we discuss best practice strategies for different regions and
draw conclusions for a future optimized AFM.

Exploring adaptive capacity in forest ecosystems

Klaus Puettmann*
YOregon State University, Corvallis, USA (klaus.puettmann@oregonstate.edu)

In the last years, themes around adaptability have emerged as a major research agenda related to global change. Adaptive capacity has been proposed as the
component of the IPCC’s vulnerability framework that is “most amendable to influence”. As such, adaptive capacity is of great interest to forest managers. The
presentation provides conceptual insights into adaptive capacity of forest ecosystems to make the concept more “operational” to researchers and managers.
First, adaptive capacity of ecosystems is placed within the larger context of the socio-ecological system. Next, | discuss how ecological adaptation strategies can
vary as a function of uncertainty, by ecosystem characteristics, and by organizational levels. Finally, | provide examples, how information obtained in studies
of ecosystem stability can be used to develop management strategies that increase adaptive capacity of forest ecosystems.

Computer vision technology for improving forest operations sustainability

Woodam Chung*, Lucas Wells*
*Oregon State University, Corvallis, USA (woodam.chung@oregonstate.edu; lucas.wells@oregonstate.edu)

Forest harvesting is an essential part of sustainable forest management that deals with the provision of forest goods and services. A recently developed concept
of sustainable forest operations by Marchi et al. (2018) calls for a paradigm shift from conventional productivity and cost-driven forest operations toward a
balance of operational performance across economic, environmental and social sustainability. In this presentation, we introduce computer vision technology as
a new tool that supports sustainable forest operations. It has potential to facilitate implementation of complex, ecology-based silvicultural prescriptions, improve
both the working environment of humans and efficiency of forest operations, and maximize utilization, quality and value of wood products. Specifically,
we introduce a purpose-built camera system for forest harvesting machines for detecting and measuring individual trees in real-time. The computer vision
algorithms developed for this system can estimate angle, distance, diameter at breast height and stem taper for trees while producing an accurate stem map of
the stand. This individual stem information can be coupled with a silvicultural prescription to provide equipment operators with cut/leave decision aids enabling
the implementation of individual tree-level treatments. The stem taper information coupled with optimal bucking can maximize value of wood products and
minimize waste. Real-time stem mapping of residual trees can ensure treatment compliance for quality control of forest operations. The paradigm shift from
conventional forest operations toward sustainability requires extensive modifications to current practices in all stages of forestry. Computer vision is one of the
promising technologies that can help realize such a transition.
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Future forest products and sustainability

Pekka Saranpdd*
Natural Resources Institute Finland (Luke), Helsinki, Finland (pekka.saranpaa@luke.fi)

The challenge of research related to forest resources and forest products is related to rapid increase of human population and growing demand of materials and
products. The potential for irreversible changes in our environment and far reaching consequences increases. Indicators of environmental stress include the
loss of biodiversity, increasing greenhouse gas emissions, increasing deforestation and shortages of fuel-wood in many parts of the world. Norway spruce and
Silver birch are important tree species in Nordic forestry and their bark contains valuable compounds. However, the bark is mainly used for energy production.
Part of this important side product is possible to use to improve properties of wood and fibre based products and thus, promote the cascading use of them. For
example, birch bark contains suberin which could be used to create hydrophobic and antimicrobial surfaces. These are a few examples of the diversity of the
future products based on forest biomass. Cellulose based textile fibres are under development and lignin is intensively studied to replace fossil raw materials
in various products. The diversity of future forest products and the impact of both environmental, economic, cultural and social sustainability on utilisation of
forest biomass will be discussed.

Dipterocarps protected by Jering local wisdom in Jering Menduyung Nature Recreational Park, Bangka Island, Indonesia

Eddy Nurtjahya* @ Akrima Risyda®, Cindy Ika Putri®, Lastri Dwi Saputri*, Lanita Sakila®, Tiwi Mandasari*, Tuning Wiji Jepari*
YUniversitas Bangka Belitung, Sungailiat, Indonesia (eddy nurtjahya@yahoo.com; akrima.risyda@gmail.com; cindyikaputriO3@gmail.com,
lastridwi78@gmail.com; lanitasakila0l@gmail.com; tiwi.mandasari97@gmail.com; tuningwjr97@gmail.com)

Apart of the oil palm plantation expansion, the Jering Menduyung Nature Recreational Park has relatively diverse plants. The 3,538 ha park is located at the
north west of Bangka Island, Indonesia. The minimum species-area curve was 0.82 ha which is just below Dalil conservation forest that is 1.2 ha, but it is much
higher than measurements of several secondary forests in the Island that are 0.2 ha. The plot is inhabited by more than 50 plant species. Of 22 tree species,
there are 40 individual poles with the average diameter of 15.3 cm, and 64 individual trees with the average diameter of 48.9 cm. The density of Dipterocarpus
grandiflorus (Blanco) Blanco or kruing, is 20.7 individual/ha with the diameter ranges of 12.1 — 212.7 cm or with the average diameter of 69.0 cm. The relatively
intact park is supported by the local wisdom of Jering tribe, one of indigenous tribes in the island. People has regulated in cutting trees especially in the cape.
The conservation agency designates the park as one of the kruing propagules sources in the province. The growing oil palm plantation and the less adoption of
local wisdom among the youth is a challenge to forest conservation in the province where tin mining activities have been the economic driver for decades. More
socialization from the conservation agency and the involvement of university students in raising environmental awareness is important to be done.

An overview of forest operations in Europe within the concept of Sustainable Forest Operations (SFO)

Andrea Laschi®, Tomas NordfjelP’, Piotr Mederski*, Enrico Marchi*
YUniversita di Firenze, Firenze, Italy, *Sveriges lantbruksuniversitet, Umed, Sweden, 3Uniwersytet Przyrodniczy w Poznaniu, Poznan, Poland
(andrea.laschi@unifi.it; tomas.nordfjell@slu.se; piotr mederski@up.poznan.pl; enrico.marchi@unifi.it)

The importance of the concepts ‘Sustainability’ and ‘Sustainable Development’ has increased in recent years in order to meet the changing needs of society.
The forest sector and research activities should support sustainability to enhance all the benefits from the various functions of forests and the ecosystem. Forest
operations play a key role in forest management and wood production, thus leading to an important role in the sustainability of the forest sector. In recent
years, within the [UFRO Task Force on Climate Change and Forest Health, the new paradigm of ‘Sustainable Forest Operations — SFO’ has been developed in
order to change the approach to wood harvesting. The aim of this contribution is to give an overview of forest operation issues in Europe, considering the main
relations between forest management, wood production, environment and society in the light of the SFO paradigm. Wood production is strategic worldwide, but
it cannot compromise the efficiency of forests, increase environmental impact or affect social and economic issues. In this context, Europe with its 1015 million
hectares of forest is an important geographic area. However, many different social, economic and environmental conditions exist on this continent, from north to
south and east to west. Moreover, in most European countries, forests play important roles beyond wood production, for example, hydro-geological protection,
recreation, pollutant protection, as well as social and cultural services. For these reasons, forest operations have to guarantee environmental protection and
enhance the ecosystem functions related to forests while at the same time respecting social needs.

The “Sustainable Forest Operations” concept: an overview of forest operations in Africa

Andrew McEwan', Michal Brink®, Elisha Ngulubée’
tNelson Mandela University, George, South Africa; *University of Pretoria, Pretoria, South Africa; *Mzuzu University, Mzuzu, Malawi
(andrew@loggingon.net; michal@cmogroup.net; esnl2003@yahoo.co.uk)

Forest operations in Africa have been associated with unsustainable harvest levels and operations. The deforestation of Africa’s tropical forests has been well
documented. Simultaneously, the operations used to log the forests have focussed on the minimisation of costs with little regard to other societal values such
as safety and environmental concerns. The exceptions to this include some of the well managed plantations that occur in South Africa and on a smaller scale in
certain other African countries. Globally, the concepts of “Sustainability” and “Sustainable Development” have recently received increasing attention to ensure
that forest management is practised in a way that meets societal values. Even considering the geographic variability of forests and their uses, African countries
have begun to realise the importance of managing their forests according to more modern sustainability principles. This is primarily driven by the need to
preserve the few remaining tropical forests, the need to ensure that current operations do not jeopardise future growth potential, the need to carry out operations
in a way that reflect the more modern principle of “Sustainable Forest Operations — SFO”, the requirements of investors of new plantations or forest operations,
and the requirements of markets, often outside the boundaries of the African continent. The aim of this contribution is to give an overview about forest operation
issues in Africa, considering the main relations between forest management, wood production, environment and society in the light of the SFO paradigm.
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Environmental impact of forest operations - silviculture and harvesting - in Uruguay: an evaluation program

Alejandro Olivera Farias*, Carlos Perdomo*
YCentro Universitario de Tacuarembo, Universidad de la Republica, Tacuarembo, Uruguay (alejandro.olivera@cut.edu.uy; cperdomo@fagro.edu.uy)

Fast growing Eucalyptus and Pinus plantations in Uruguay have increased in the last decades, rising from less than 100,000 hectares in 1990 to 1,100,000
in 2015. A process of mechanization of forest operations have accompanied this growth in both, area and wood availability. Forest mechanization brings
advantages for large-scale operations, such as, increase productivity, reduce costs, and improve health and safety conditions. However, it also increases the
environmental impact. The use of heavy machinery, affects the soil causing compaction (direct impact), and erosion (indirect impact); while, the consumption
of fossil fuels by machines contributes to the green house effect. The mechanization of forest operations in Uruguay has some decades, however, there is no
scientific studies quantifying its environmental impact. We propose a research program aiming to quantify the impact of forest operations in Uruguay in the
sequence Harvesting — Plantation; comparing two harvesting systems and two technologies for planting. These impacts are, soil compaction and erosion, energy
balance, and carbon balance. Moreover, we plan to evaluate the costs of the treatments, to obtain an integral evaluation of the alternatives; i.e. environmental
and financial indicators. The program would quantify the changes in the first four years; however, we plan to maintain plots during a rotation. The knowledge
generated from this program, could be used for companies and police makers in a series of manners: to weight the evaluation of technologies for harvesting and
Silviculture according their environmental impact; to establish benefits or taxes to promote the adoption of different technologies.

An overview of forest operations in the United States within the concept of Sustainable Forest Operations (SFO)

Dalia Abbas*, Enrico Marchi’®
YUmerican University, Washington, USA; *Universita degli Studi Di Firenze, Florence, Italy (daliaabbas@yahoo.com; enrico.marchi@unifi.it)

In 2018, March et al. 2018 developed a study that outlines the modern interpretation of sustainable forest operations (SFO) and their practices. The study
was highlighted in the July 2018 IUFRO Spotlight #60 - Creating a virtuous circle in forest operations. The study intended to complement existing studies by
integrating environmental, economic, ergonomics, quality and people and society aspects. These aspects are concerned with the forests operations supply chain.
The purpose of this study is to test the relevance of the SFO study in the United States and identify issues related to its applicability. It develops an understanding
of the potential for, or lack thereof, of applying the SFO framework.

Agroforestry for ecosystem service enhancements across U.S. landscapes: science status and a path forward

Susan Stein', Gary Bentrup’
YUSDA National Agroforestry Center, Washington, D.C., USA; *USDA National Agroforestry Center, Lincoln, NE, USA (susan.stein@usda.gov;
gary.bentrup@usda.gov)

There is rising interest among U.S. farmers, ranchers and forest owners, as well as public and private entities, in the use of agroforestry to enhance ecosystem
service values of working lands in the United States. Science-based data and information is critical to informing policies and programs that support agroforestry,
in addition to decisions by landowners regarding agroforestry adoption. What information do we have and what more is needed? This presentation will
review the state of science on agroforestry ecosystem service benefits in the United States, based on a recent assessment by the United States Department
of Agriculture Forest Service, National Agroforestry Center[1] [file:///C%3A/Users/sstein/Documents/My%20Documents/Presentations/I[UFRO/IUFR0%20
D1A%20session%20description.docx#_ftn1]. It will also highlight additional research needed to better-inform landowner decisions on agroforestry adoption,
as well as decisions by national and regional entities on the integration of agroforestry into sustainable land management programs. The presentation will
highlight the role of agroforestry in carbon sequestration, air and water quality, soil enrichment, and biodiversity conservation, with a special focus on the
delivery of these services under a changing climate. [1] [file:///C%3A/Users/sstein/Documents/My%20Documents/Presentations/I[UFRO/IUFR0%20D1A %20
session%20description.docx#_ftnref1] Schoeneberger, Michele M.; Bentrup, Gary; Patel-Weynand, Toral, eds. 2017. Agroforestry: Enhancing resiliency in U.S.
agricultural landscapes under changing conditions. Gen. Tech. Report WO-96. Washington, DC: U.S. Department of Agriculture, Forest Service.

Biodiversity conservation in silvopastoral systems in Colombia

Julian Chara', Enrigue Murgueitio*, Carolina Giraldo*
YCIPAY, Cali, Colombia (julian@fun.cipav.org.co, enriquem@fun.cipav.org.co, carolina@fun.cipav.org.co)

Among agroforestry systems, those that purposely combine fodder plants, such as grasses and leguminous herbs, with shrubs and trees for animal nutrition,
timber production and other uses are known as silvopastoral systems (SPS). In addition to the improved animal production, the presence of shrubs and trees
in these arrangements have demonstrated effects on biodiversity by creating more complex habitats for wild animals and plants, harboring a richer soil biota
and increasing connectivity between forest fragments. In farmed landscapes, SPS provide food and cover for birds and other organisms, serving as wildlife
corridors where unique species assemblages can be found. The introduction of the tree component has also demonstrated effects on the physical, chemical and
microbiological properties of the soil since they provide more layers of vegetation capable of transforming solar energy into biomass that is, in part, deposited
on the soil in the form of leaves, branches, fruits, legumes and exudates that have positive effects on soil properties and carbon sequestration. In a study in
Colombia, the areas with SPS were found to have three times as many bird species as pasture areas without trees and complemented forest fragments in the
conservation of birds by providing temporary habitats for forest-dependent species. Population and richness of dung beetles and ants was also increased when
compared to tree-less pastures. Due to these characteristics, SPS are an important alternative for the development of sustainable livestock production systems
with generation of timber and fruits and the provision of important environmental services for the society.
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Natural capital accounting: a useful framework for valuing agroforestry plantings?

Zara Marais'?, Mark Hunt"?, Thomas Baker'?, Anthony O’Grad)’
YUniversity of Tasmania, Hobart, Australia; >’ARC Training Centre for Forest Value Hobart Australia; *National Research Collections Australia Land and
Water, Hobart, Australia (zara.marais@utas.edu.au; m.hunt@utas.edu.au; thomas.baker@utas.edu.au; anthony.o’grady@csiro.au)

One way of approaching the challenge of sustainable production in agriculture is to expand the use of ecosystem services to increase productivity and in doing
so reduce or replace external inputs. Agroforestry systems have received some recognition, notably from FAO, for their capacity to enhance the provision of
a range of beneficial ecosystem services. However, few studies have attempted to quantify these services or to account for trade-offs and additive interactions
between them. Natural capital accounting (NCA) provides information on stocks and flows of natural resources and services in physical or monetary terms. This
may provide a useful mechanism for assessing the economic value of the trees and shrubs that comprise agroforestry plantings, based on the ecosystem service
inflows that they provide to agriculture. NCA has been widely applied at national and regional scales. However, this project explores the challenges, limitations,
and potential opportunities associated with applying NCA to agroforestry at the farm scale. Our findings suggest that NCA may indeed be a useful framework
for quantifying and comparing the value of various types of agroforestry plantings, based on the ecosystem services that they provide at the farm scale. Use of
NCA as a tool in this context presents opportunities to better understand.

Close-to-nature silviculture: an introduction

Jens Peter Skovsgaard* @: Khosro Sagheb-Talebi’
tSwedish University of Agricultural Sciences, Alnarp, Sweden; *Ministry of Jahad-e Szandegi, Agricultural Research and Education Organization, Research
Institute of Forests and Rangelands, Tehran, Islamic Republic of Iran (jps@slu.se; saghebtalebi@rifi-ac.ir)

Most forestry objectives claim to maintain the forest to benefit people, to produce various goods and products (again, to benefit people) and to rely on, conserve
or even improve natural forest processes. Moreover, essentially all of these subscribe to the paradigm of sustainability. One such approach is called close-to-
nature silviculture. Occurring in various disguises, close-to-nature silviculture dates back to the introduction of planned forestry and was developed based
on more-or-less scientific arguments originating mainly in Central Europe. For example, even-aged clearcutting was, and is still, viewed as an opposite to
close-to-nature silviculture which, in turn, relies mainly on continuous cover forestry principles, often accompanied by large variation in species and age class
composition. Following two centuries of alternating fashion waves in silviculture, the concept of close-to-nature silviculture has become established and is now
being applied, often in locally adapted variations, in many forest types across the world. Although close-to-nature silviculture is well-established and is generally
accepted as a management paradigm in most of Europe, we believe that scientifically-based modifications are needed to successfully implement this concept
in other regions and for other forest types. Moreover, there is a need to clarify and further develop a consistent and logical terminology. What do we talk about
when we refer to close-to-nature silviculture? Do we speak a common language in silviculture or do we need an interpreter?

Silviculture and management in uneven-aged temperate forests

Hubert Hasenauer*
tUniversity of Natural Resources and Life Sciences, Vienna, Austria (hubert.hasenauer@boku.ac.at)

Uneven-aged or selection systems are implemented for a variety of reasons, one of which is their apparent sustainability. This sustainability is assumed to
be achieved through a relative steady state of structure and function over time as compared with even-aged systems. As a result, uneven-aged systems are
often considered as ‘close-to-nature’, ‘diversity-oriented’ etc. The sustainability of stand management regimes is important as stands are the land unit for
implementation in forestry. Even-aged stands differ in stand characteristics over a rotation, while uneven-aged or multi-aged stands seem to be relatively
consistent in their stand variation and without a beginning or end point in the cutting cycle. In this presentation we give an historical overview from a central
European perspective, assess the term “close to nature” in the context of uneven-aged forestry, and provide threeexamples (i) for the soil dynamics of uneven-
aged versus even aged forests, (ii) harvesting models within uneven aged forests, and (iii) the forest management implications if uneven-aged silvicultural
management systems are applied at an enterprise level.

Close-to-nature silviculture in Asia: geospatial technology facilitates its practical application

Toshiaki Owari* @ : Pil Sun Park’
YThe University of Tokyo, Tokyo, Japan, *Seoul National University, Seoul, Republic of Korea (owari@uf.a.u-tokyo.ac.jp; pspark@snu.ac.kr)

Close-to-nature silviculture is a type of silvicultural approach, in which the intrinsic processes of forest ecosystems are regarded as highly important. Partial
cutting with natural regeneration is typically used, so that the stability and diversity of stand structure can be maintained. It is increasingly gaining attention
worldwide as an effective method for sustainable forest management and enables to harmonize the use of renewable natural resources with the conservation of
multiple ecological functions. Close-to-nature silviculture has been applied uniquely in each country and region, because forest ecosystems are locally inherent
in nature. Following a brief historical overview, we present the current trends and major developments of close to-nature silviculture in Asia. Our presentation
mainly focuses on the potential of geospatial technology for facilitating close-tonature forest management practices. Emerging technologies such as light
detection and ranging (LiDAR) and unmanned aerial vehicle (UAV) photogrammetry can be utilized to characterize forest canopy structure and vegetation
type and to estimate stand volume and carbon stock over uneven-aged mixed forests managed under close-to-nature principles. It is possible to pinpoint the
location of tree individuals and canopy gaps using such technologies, and the information can be used to develop spatially explicit, individual-based models for
predicting long-term stand dynamics, to identify the sites with poor natural regeneration for restoration planning, and to manage high-value tree species on a
single-tree basis. As a unique application of geospatial technology in Asia, we present close-to-nature silviculture practices at the University of Tokyo Hokkaido
Forest, Northern Japan.
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Close-to-nature silviculture from a tropial viewpoint

Sven Giinter*
YThiinen Institute of International Forestry and Forest Economics, Hamburg, Germany (sven.guenter@thuenen.de)

Historically, silviculture in the tropics was mainly targeting the production of high-value timber in natural forests for centuries. Degradation and deforestation
are still ongoing in the tropics endangering hotspots of biodiversity and livelihoods of poor people. Additional pressure is attributed to climate change. Today,
tropical forests have to fulfill increasing demands for various ecosystem services from different stakeholders ranging from provisioning services and fuel
wood for poverty alleviation, conservation of biodiversity, control of water fluxes and soil fertility to climate change mitigation. Consequently, this implies
the development of multipurpose forestry strategies in addition to sustainable timber production. How can close-to nature silviculture in natural forests deal
with invasive species, changing disturbances regimes, e.g. hurricanes or fires which finally could lead to novel forest ecosystems with unknown consequences
for resilience? Species-specific and site-specific management plans are not yet business as usual in tropical forests. While remaining old-growth forests are
increasingly facing a balancing act between sustainable use and conservation strategies, the focus is shifting to reforestation and landscape restoration. Bonn
Challenge, and AFR-100 are prominent examples for this trend setting new priorities on the silvicultural agenda: from management of seed sources over
provision of suitable planting material to the identification of optimum species-mixtures for plantations. Although the trend towards reforestation and restoration
might be too slow to reduce pressure from remaining natural forests, it might be ambitious to develop the necessary silvicultural tools in a short time at a large
scale, and thus enabling multifunctional close-to nature-forests for the future.

Invasive insects in plantation forests in South America: ecological patterns and management challenges

Juan Corley'?, Maria Victoria Lantschner', Jose Maria Villacide*
YFAB (INTA Bariloche/CONICET), Bariloche, Argentina; *Departamento de Ecologia, Universidad Nacional del Comahue, Bariloche, Argentina
(elmallin@gmail.com; vlantschner@gmail.com; josevillacide@gmail.com)

In the last decades, growing international trade and tourism have significantly increased the rate at which non-native species reach new ecosystems. Plantation
forests systems in South America are especially exposed to alien insects, partly because forestry is dominated by pines and eucalypts which have been introduced
to produce timber and pulp, based, among other things, on the benefits related to the lack of native herbivores (i.e., the “natural enemy release hypothesis”™).
As noted worldwide, where the invasion by non-indigenous forest insects is also rising, often strong negative economic and ecologic impacts on the invaded
ecosystems are reported. Remarkably, the most damaging non-native forest insects found in plantation forestry are common to large parts of South America and
also to other regions of the Southern Hemisphere. This could suggest common traits among invasive species and between the invaded systems that may allow
us to identify broad ecological patterns behind invasion success. By focusing on several case studies of established alien insects feeding on pines and eucalypts
in South America, I look into likely ecological patterns and explore how these affect the main strategies for the management of both, the species already present
and, to prevent the establishment of new forest pests.

Oxidative stress effects on the Brazilian Atlantic Forest

Marisa Domingos*, Marisia P. Esposito', Solange E. Branddo®, Francine F. Fernandes*, Marcela R.G. S. Engela*, Ricardo K. Nakazato', Giovanna Boccuzzi®,
Douglas D. Santos*, Milton A. G. Pereira, Mirian C. S. Rinaldi*, Marcia I. M. S. Lopes®, Patricia Bulbovas®, Claudia M. Furlan’,

Poliana Cardoso-Gustavson*

Hnstituto de Botanica, Sdo Paulo, Brasil; *Universidade de Guarulhos, Guarulhos, Brasil; 3Universidade de Sdo Paulo, Sao Paulo, Brazil; *Oxiteno S/A,
Maud, Brasil (mmingos@superig.com.br; biompe@gmail.com; solangeeu35@gmail.com; fran_fernandess@hotmail.com; marcelaengela@gmail.com;
ricardo.nakazato@outlook.com; giovanna.boccuzzi@gmail.com; dougdourados@gmail.com; milton.augustogp@gmail.com; mrinaldi@ibot.sp.gov.br;
mimlopes2001@yahoo.com.br; pbulbovas@hotmail.com; furlancm@ib.usp.br; cardoso.poliana@gmail.com)

The tolerance potential against the oxidative injury in forest species affected by environmental stressors depends on how efficiently they keep their pro-oxidant/
antioxidant balance. Great variations in plant tolerance are expected, highlighting the high relevance of measuring chemical, anatomical, physiological and
biochemical leaf trait indicators of oxidative effects in species with similar functions in the forest. The use of the functional approach has been very useful in the
Brazilian Atlantic Forest because its high plant diversity. We have been focused our studies on forest remnants in SE Brazil, the most developed region in the
country, aiming at determining the tolerance potential of pioneer and non-pioneer tree species against multiple oxidative environmental stressors. The studies
were carried out in Atlantic Forest remnants, which differ in physiognomy, species composition, climatic characteristics and air pollution exposure (e.g. NO2,
0, and particulate material). Leaves of the most abundant tree species in each forest were collected during wet and dry periods, for analyses of concentrations of
soluble nitrogen, trace elements and polycyclic aromatic hydrocarbons, anatomical traits and levels of non-enzymatic and enzymatic antioxidants and oxidative
injury indicators. Pioneer species accumulated proportionally more N-NH4 than N-NO, compared to non-pioneer trees, and higher contents of trace elements
were observed in non-pioneer trees. The pioneer tree species generally displayed anatomical and biochemical leaf traits that indicate their higher potential
tolerance against oxidative environmental stressors than non-pioneer species. In conclusion, the pioneer species have better conditions to acclimate to the
oxidative stress imposed by environmental conditions.

Converging threats to ash (Fraxinus): is an invasional meltdown imminent?

Michelle Cleary', Pierluigi Bonello®, Patrick Sherwood', David Showalter’, Yuri Baranchikov*

Swedish University of Agricultual Sciences, Alnarp, Sweden; *The Ohio State University, Columbus, USA; *University of Minnesota, Greater Minneapolis-St.
Paul Area, USA; *Sukachev Institute of Forest FRC KSC, Siberian Branch Russian Academy of Sciences, Krasnoyarsk, Russian Federation
(michelle.cleary@slu.se; bonello.2@osu.edu; patrick.sherwood@slu.se; showa028@umn.edu, baranchikov_yuri@yahoo.com)

The global decline of ash (Fraxinus) can be linked to two invasive alien species: the ascomycete fungus Hymenoscyphus fraxineus and the emerald ash borer
(EAB; Agrilus planipennis, Coleoptera: Buprestidae), both of which are native to Asia. In Europe, the spread and intensification of H. fraxineus has caused
large-scale decline in European ash (Fraxinus excelsior) which is now Red-listed. In North America, devastation to ash populations by EAB has caused nine
North American Fraxinus species to become Red-listed; six of those are considered ‘on the brink of (functional) extinction’. In European temperate broadleaved
forests where F. excelsior is a keystone species, the loss of ash is likely to cause wider community impacts to many other obligate or highly-associated
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organisms, and cause cascading effects in these ecosystems. Luckily, ash shows high genetic variation in resistance. Efforts at breeding for resistance against
H. fraxineus are currently underway, however, such efforts are variable in scale among countries, and with their level of committed resources. Recent research
shows huge promise in rapid resistance breeding coupled with advanced phenotyping methods, and gives hope that European ash will rise from the ashes of
devastation. More pressing though is the imminent invasion of EAB, now occupying the European part of Russia and Lugansk District of Ukraine, and on
the fringe of invading the rest of Europe — invoking the fear of a pseudo-invasional meltdown which may prove to be highly devastating. The European
preparedness for these converging threats and futuristic outlook for ash must rely on regional/global cooperation, science-based knowledge and intervention,
and coordinated investments in solutions.

Forest conservation, building local capacity and enhancing livelihoods: the potential for synergies through agroforestry

Maria J. Santos*, Rosalien Jezeer??, Sergio Galaz-Segura’, Pita Verweij’

YUniversity Research Priority Program in Global Change and Biodiversity and Department of Geography, University of Zurich, Zurich, Switzerland;
2University of Utrecht, Copernicus Institute for Sustainable Development, Utrecht, Netherlands, 3Tropenbos, Wageningen, Netherlands
(maria.j.santos@geo.uzh.ch; rosalien.jezeer@tropenbos.org; sgalaz@protonmail.com; p.a.verweij@uu.nl)

Agroforestry has been widely proposed as a solution for small holders and communities to overcome common pool management dilemmas to maintain and
prevent the decline of their common resources. However, such management actions might conflict with required outcomes for forest conservation. Here we
question the extent to which can forest conservation, building local capacity and enhancing livelihoods can be synergistic through agroforestry practices. We
propose that achieving such goals requires a scaling process similar to that through which innovations are accepted to scale. When properly using livelihood
capitals will be enhanced and allow for reaching the desired scaling and synergies between forest conservation and livelihoods achieved. We test this hypothesis
in two contrasting agroforestry cases, in avocado farms in Mexico and coffee plantations in Peru, to assess the extent to which livelihood capitals change with a
given intervention (interventions aimed at forest conservation or enhancing biodiversity and other ecological processes). We find that (i) in the case of Mexico,
the intervention only increased natural capital, and (ii) in the case of Peru, the intervention increased both natural and social capital. These cases illustrate how
interventions to build local capacity to implement agroforestry systems may produce counter-intuitive outcomes, and that we need to better understand how
and whether the livelihood capitals can indeed be useful to provide the necessary scaling effects and prevent trade-offs between conservation and livelihoods.

Do ecoparks support multifunctional forests and high biodiversity?

Anne-Maarit Hekkala* @ Paulina Bergmark*, Johan Svensson®, Joakim Hjdltén*
tSwedish University of Agricultural Sciences, Umed, Sweden (anne.maarit.hekkala@slu.se; paulina.bergmark@slu.se; johan.svensson@slu.se;
Jjoakim.hjalten@slu.se)

The Fennoscandian forests are extremely efficiently managed, and since the industrialized forest management begun in 1950’s, the forested land cover and forest
productivity has significantly increased. This economically positive development has however led to simplified forest structure and loss of biodiversity within
the boreal forests of Fennoscandia. Today the forest management aims to secure multifunctional forests that provide a wide variety of ecosystem services, high
wood production, good possibilities for human recreation (hunting, camping, berry picking) and maintain high biodiversity. The largest forest owner in Sweden
and Europe has established 37 so called ecoparks across Sweden to maintain all above functions of forests in the landscape scale. These landscapes of 860 to
14 000 ha in size are managed by using a combination of restoration, conservation and silviculture. At the same time, most forested landscapes are managed
by “business as usual” (BAU), including rotation times of ca. 80 years, and thinning operations 2-3 times within the rotation time, assuring good timber and
biomass production but with negative effects on biodiversity. This study aims to assess the short-term efficiency of ecoparks to maintain higher biodiversity
in comparison to landscapes that are managed by BAU. To start with, we investigate the biodiversity of deadwood-dependent beetles and hymenopterans in
the ecoparks and in the nearby BAU-landscapes, and discuss the further plans of the project to quantify the effects of sustainable landscape management on
biodiversity.

Biodiversity responses to local and landscape-level forest structures and dynamics in Northern European forests

Olav Skarpaas'?, Anne Sverdrup-Thygeson®, Siri Lie Olsen’
Wniversity of Oslo, Oslo, Norway; °NINA, Oslo, Norway; *NMBU, As, Norway (olav.skarpaas@nhm.uio.no; anne.sverdrup-thygeson@nmbu.no;
siri.lie.olsen@nina.no)

Balancing forest management across multiple objectives including biodiversity and conservation requires frameworks for tradeoff assessments. While simple
metrics for tradeoff analyses exist for e.g. forest products and climate regulation, biodiversity metrics need further development, especially with respect to
spatial scales and dynamics. | present and integrate results from a selection of studies in northern forest landscapes considering various metrics of biodiversity
and ecosystem service tradeoffs. The studies are based partly on systematic monitoring (e.g. forest inventories and biodiversity monitoring), and partly on
remote sensing and publicly available citizen science data (e.g. GBIF). Results from these studies suggest that both the spatial context, at local and landscape
scales, and the temporal dynamics matter. For instance, the occurrence and distribution of veteran oaks, local biodiversity hotspots for insects, fungi and
epiphytes, is shaped both by the fundamental climatic and edaphic oak niche as well as logging patterns and other anthropogenic factors affecting the long-term
persistence and quality of oak trees and their surroundings. Similarly, the occurrence and abundance of fungi, lichens and plants in forests are partly related
to landscape structure and partly forest age, at local and landscape scales. While individual species show different responses to the various ecological and
anthropogenic drivers, common responses can be seen within taxonomic/functional groups. In sum, this suggests that biodiversity metrics may be developed on
the basis of appropriate species assemblages and that local and landscape-level spatial patterns, as well as temporal dynamics should be taken into consideration
in ecosystem service tradeoff assessments.
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Managing biodiversity across the landscape: an approach developed for the Tasmanian forest practices system

Anne Chuter', Amy Koch*, Sarah Munks*
Forest Practices Authority, Hobart, Australia (anne.chuter@fpa.tas.gov.au,; amy.koch@fpa.tas.gov.au; sarah.munks@fpa.tas.gov.au)

In Tasmania, forest biodiversity conservation is achieved through maintenance of a permanent native forest estate, the reserve system, and through applying
management prescriptions in wood production forests, conducted in accordance with the forest practices system. Management prescription in wood production
areas have traditionally been planned and applied at the local scale on a case-by-case basis. However, this approach is not always an effective or efficient way to
manage the biodiversity values, or to take account of social and economic considerations. For example, wide-ranging species may benefit from a landscape-scale
approach to habitat management, and this approach may also be more cost effective for the land manager.

New research results on the extent and the nature of degradation of peatlands in Northwestern South America

Louis Verchot*, Kristell Hergoualc’h’, Mayesse da Silva®, Rosa Maria Roman-Cuesta’
YCIAT, Cali, Colombia; *CIFOR, Lima, Peru; *CIFOR, Nairobi, Kenya (L.verchot@cgiar.org, k.hergoualch@cgiar.org; m.a.dasilva@cgiar.org;
rroman-cuesta@cgiar.org)

Tropical peatland maps have been developed using national data and from surveys undertaken by the International Peat Society. Much of the underlying primary
data is untraceable and uncertainty information is often unavailable. Thus, a fresh approach was warranted. We used an expert system model to develop a new
map of tropical and subtropical peatlands that shows that tropical and subtropical peatlands are more widespread in South America than on any other continent,
with extensive areas in Brazil, Colombia, Peru and Venezuela. The massive scale, isolation and unavailability of most tropical South Latin American peatlands
has protected them from large-scale human degradation, keeping them out of the interest of the international community, in contrast to the heavily disturbed
Southeast Asian peatlands. New climatic stresses, such as increased droughts and fire frequencies could, undo their forgotten status. Our fieldwork looked at
peatlands in 2 biomes: the Peruvian Amazon and the Colombian Savannas. In a 350,000 ha area in Ucayali and Maranon River basins we found that 73 percent
were degraded. Much of the degradation was associated with unsustainable harvesting of the fruits of Mauritia flexuosa. This degradation is characterized by
a loss of palm density and vegetation carbon stocks. In the Colombian Savannas, the existence of peat soils has not been reported previously. We report new
estimates for the extent of peat soils in the “flooded” savannas and we extrapolate field measurements to estimate the carbon stock for the region. This exercise
validates and refines the results of pan tropical peatland map.

The national wetland strategy in Peru / La estrategia nacional de humedales del Perii

José Alvarez*, Walter Huamani*
MINAM, Lima, Peru (jalvarez@minam.gob.pe; whuamani@minam.gob.pe)

Los humedales son ecosistemas vitales para la humanidad, dado que albergan una gran biodiversidad y proveen de importantes servicios ecosistémicos, que van
desde el abastecimiento de agua dulce, alimentos y otros insumos para el desarrollo local hasta la regulacion de crecidas y recarga de aguas subterraneas, asi
como la mitigacién del cambio climatico. En reconocimiento a ello, el Per( adhirié a la Convencién de Ramsar en 1991 y actualiz6 su Estrategia Nacional de
Humedales en el 2015. Esta estrategia busca promover la conservacion y el uso sostenible de los humedales a través de la prevencion, reduccién y mitigacion
de la degradacion de estos ecosistemas, garantizando la provision de servicios ecosistémicos y medios de subsistencia vitales para muchos pueblos indigenas y
poblaciones locales. El Pert esta implementando su estrategia nacional, habiendo realizado acciones importantes, como la conformacion de su Comité Nacional
de Humedales y la gestion de sus sitios Ramsar, asimismo, est4 avanzando en los lineamientos generales para el inventario nacional de humedales; en este caso,
realiz6 en el 2012 una estimacion cartografica de la extension de humedales, obteniéndose como resultado un area de 7 953 191 ha. considerando lagos, lagunas
y cochas, bofedales, aguajales y pantanos amazénicos. Esta presentacion brindara a nivel general informacién acerca de los avances, logros y desafios en la
implementacion de la estrategia nacional de humedales del pais.

Tropical Andean mountain peatlands are more extensive, carbon dense, and vulnerable to global change than previously recognized

Erik Lilleskov', Rodney Chimner?, John Hribljan®?, Esteban Suarez’, Laura Bourgeau-Chavez®, Sarah Grelik®

1USDA Forest Service, Northern Research Station, Houghton, USA;, *Michigan Technological University, Houghton, USA; *Colorado State University, Fort
Collins, USA; *Universidad San Francisco de Quito, Quito, Ecuador; *Michigan Tech Resarch Institute, Ann Arbor, USA (elilleskov@fs.fed.us,
rchimner@mtu.edu, jahriblj@rams.colostate.edu, esuarez@usfq.edu.ec, Ichavez@mtu.edu, slendres@mtu.edu)

Until recently, tropical peatlands in general, and especially tropical mountain peatlands, were largely ignored by the international scientific community. Mapping
in particular focused on lowland peat swamp forests, completely overlooking mountain peatlands. Our ongoing mapping efforts are revealing much more
extensive areas of peatland in the tropical Andean paramo and jalca than previously recognized, representing over 20% of mapped pdramo in Ecuador, and
about 5% of mapped jalca in Peru. Despite their low-stature vegetation, these peatlands are some of the most carbon-dense ecosystems in the world, harboring
on average >1800 Mg C ha', several times higher than tropical rainforests. Formed since the end of the last glaciation, they also support high long-term carbon
accumulation rates. These rates are especially high in the younger peatlands at higher elevations, declining in older peatlands near the lower elevation limits
of the paramo, and are expected to decline further in response to global warming. Mountain peatlands are critical to the livelihoods of millions of people,
providing pasture, farmland, and clean water for many Andean cities. They are often ditched for agriculture, and sometimes overgrazed or otherwise damaged
by sheep or cattle. These activities can shift these peatlands from net sinks for atmospheric CO, to sources. Additionally, intensive cattle disturbance can drive
high emissions of methane, a potent greenhouse gas. Currently efforts are underway to improve our understanding of the distribution, carbon storage, and
vulnerabilities of mountain peatland ecosystems, and to integrate this understanding in efforts supporting local sustainable livelihoods.
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Ecological, social, economic and cultural aspects of the third largest tropical peatland region: the Peruvian Pastaza Marafion Basin

Jhon del Aguila Pasquel*, Euridice Honorio Coronado®, Ximena Tagle Casapia®, Luis Freitas Alvarado®, Gerardo Flores Llampazo', Manolo Martin Braiias®,
Dennis del Castillo Torres*, Timothy Baker?, lan Lawson’, Katherine Roucoux’

Hnstituto de Investigaciones de la Amazonia Peruana (IIAP), Iquitos, Peru, *University of Leeds, Leeds, United Kingdom; 3University of Saint Andrews,
Saint Andrews, United Kingdom (jhonpasquel@gmail.com; eurihc@yahoo.com; xtagle@iiap.org.pe; Ifreitas@iiap.org.pe; gerardo.rfll@gmail.com;
manolomartinb@gmail.com; ddelcastillo@jiiap.org.pe; t.r.baker@leeds.ac.uk; itl2@st-andrews.ac.uk; khr@st-andrews.ac.uk)

The vastest peatland complex in South America, the Pastaza-Marafion Basin (PMB), is dominated by palm swamp forests characterized by native Mauritia
flexuosa palm trees. Our research group in the Peruvian Amazon Research Institute (ILAP) has been studying the PMB ecosystems under an interdisciplinary
approach and our aim is explain the relevance of these ecosystems for local people livelihood and for mitigation of climate change. Our up-to-date map of PMB
(stock: ~3.14 Pg C) was used as a baseline for an on-going program of payments for ecosystem services. We manage a network of 17 permanent vegetation
plots within PMB with the aim to understand the long-term dynamics of vegetation, structure, and carbon balance and hydrology of the PMB. We are studying
the drivers of peat accumulation in a short term basis: organic matter inputs, organic matter decomposition, water table changes and weather conditions. We also
quantified the methane emissions released from PMB peat surface and found the emissions are ~120 mg m-2 day-1 under natural conditions. We have promoted
sustainable harvest techniques of M. flexuosa fruits (e.g. usage of climbing equipment) in PMB. Likewise, we are working with the Peruvian Service of
Protected Areas to generate tools to estimate the production of M. flexuosa fruits (e.g. forest inventories and UAV analysis). We have re-validated the traditional
knowledge about the relationship between an Urarina native community and the usage of peatland resources within PMB. Our interdisciplinary research is
making the importance of peatlands gain more visibility for stakeholders and decision makers.

Managing and understanding wetlands in Colombia

Brigitte Baptiste*
nstituto Alexander von Humboldt, Bogotd, Colombia (brigittebaptiste@humboldt.org.co)

For natural hydrological regimen and extreme events like EI Nifio and La Nifia, wetlands play a role in water regulation among others services. Then is necessary
has an integral understanding of this ecosystems, so that in Colombia, the Humboldt Institute in partnership with other institutions has been developing
many research in wetlands, from a national scale to a local scale, support in three blocks: institutional information, the scientific community, and dialogue
of knowledge. The results of these works included the first “Identification Wetlands Map of Colombia Inland Territory” using official information available
at 1:100.000 of soils, geomorphology, and associated wetland vegetation coverage, as well as radar satellite images. The cartography processes identified
30.781.149 hectares of wetlands (26.99% of the national inland area). This characteristic implies that many organisms and the human must be adapted for the
availability of water, for this reason, we can call our country like “Colombia an amphibian territory”. In a regional scale in La Mojana, located in a lower land of
Magdalena and Cauca Rivers, many works are framed in a restoration of wetlands behind 3 years of flooding after La Nifia 2010-2011, where 700 ha of wetlands
were restored into a participatory process, this work had an important collaboration of local communities of fishers and farmers, who through their relation whit
a complex system of swamps give us the tools for understanding the functionality of wetlands and we returned nature based solutions for the improvement of
their life quality and the health of the wetlands.

The cultural importance of nontimber forest products in the United States

James Chamberlain®, Michelle Baumflek’, Frank Lake’
LUS Forest Service, Blacksburg, USA; US Forest Service, Asheville, USA, US Forest Service, Orleans, USA (jchamberlain@fs.fed.us;
michelle.baumflek@usda.gov; franklake@usda.gov)

Many nontimber forest products (NTFPs) have deep and significant cultural meaning for people around the world. In the United States (US), NTFPs contribute
notablyto the traditions, livelihoods, food sovereignty and well-being of indigenous peoples and minority communities, as well as immigrant and settler social
groups. Presenting findings from a recent national assessment of NTFPs in the US under changing climates, the authors discuss cultural importance of NTFPs
for indigenous and nonindigenous peoples of the United States. They explore traditional and local ecological knowledge related to the harvest, preparation
and distribution of plants and fungi, and report on the crucial need for access to NTFPs for sustaining cultural identity and practices. Drawing on regional case
studies from the Pacific Northwest and Southeast US, this presentation also examines the potential impacts of climate variability on cultural uses of specific
NTFPs. Key knowledge gaps where research can contribute to a sustainable future for cultural practices around NTFP harvest and utilization are identified.

Social and cultural dimensions of sustainable forest management

Elisabeth Johann'
YAustrian Forest Association, St. Margareten, Austria (elisabet.johann@aon.at)

Social and cultural dimensions of sustainable forest management are reflected in landscapes, historical sites and buildings, in artistic and linguistic knowledge,
in traditional forest management practices, and in the use of wood and non-wood goods and forest services. The forest is the indispensable prerequisite for
the cultural development of society. However, behaviour and attitude of humans in dealing with forests have been characterized both in the past as today by
a contrast between exploiting destruction and careful use. Thus, the role of social and cultural aspects of sustainable forest management, including the role
of traditional knowledge in the overall goal of sustainable development, is becoming increasingly important throughout the world. The paper deals with the
interactions between forest and humans, especially in the context of diverse social and economic frame conditions. The aim of the study is to examine how in
the past the society has reconciled its increasing demand for wood with the maintenance of the forest area. It examines the manifold ways in which the forest
has been used, how these multiple uses related to the social and economic power structures, and how the population has dealt with the threat of natural hazards
and climate change. The study looks at the early advanced knowledge and techniques that have been developed in order to ensure the preservation of the locally
available forest resources.
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Acoustics features of ten kinds of small ethnic wood musical instruments

Ping Yang*
*Kumamoto University, Kumamoto, Japan (yangping@educ.kumamoto-u.ac.jp)

Wood musical instruments are good educational components in elementary schools not only for kids to enjoy wood characteristics in auditory but also to
understand easily the reason why there are so many wood musical instruments relating to their cultural and religious background. This study conducted the
experiments for measuring the acoustic features from ten kinds of small ethnic wood musical instruments. They were divided in four groups of idiophones,
membranophones, chordophones and aerophones, including Bolivian matraka, Brazilian caxixi, Tanzanian kalimba, West African talking drum, Egyptian barrel
drum, Angolian cuica, Indian manduka and gopichand, Ethiopian lyre, as well as Nigerian shawm. Their acoustic data were collected within a recording studio
fully surrounded by the walls in three-dimensional wedge structures to insure the sound energy traveling away from the source with almost none reflected
back, which is called as anechoic chamber. An integral sound level meter (NL-05) made by Rion Ltd. was used. All musical signal was detected by an AUDIO
Capture(UA-30) made by EDIROL Ltd. Their acoustic features such as sound pressure and frequency were analyzed respectively in real time by using DSSF
(Ver.5.1.X.X) software installed in a computer. Such ethnic wood musical instruments made from different wood species, with various interesting shapes and
diverse acoustics features played a great role in stimulating the strong curiosity of elementary school kids and opening their mind to the diversity of wood
culture worldwide.

Systemic vision in planning and managing agroforestry systems / Visao sistémica utilizada no planejamento e gestdo dos sistemas
agroflorestais

Martin Ewert', Marcelo Francia Arco-Verde®, Viviane Helena Palma’®, Daniele Cristine da Silva Kazama*
YUniversidade Federal de Santa Catarina, Floriandpolis, Brasil; ’Embrapa Florestas, Colombo, Brazil; *Universidade Federal do Parand, Curitiba, Brasil
(nitram.ewert@gmail.com, marcelo.arco-verde@embrapa.br; viviane-palma@outlook.com, danielekazama@yahoo.com.br)

A fim de contribuir com o desenvolvimento dos Sistemas Agroflorestais (SAFs), a pesquisa tomou como base um estudo de caso realizado no Assentamento
Contestado, localizado no municipio da Lapa, Parana. O objetivo foi apontar fatores que podem melhorar o desempenho dos SAFs por meio de uma viséo
sistémica de gestdo das unidades produtivas. A matriz metodolégica ocorreu em diversas reunides e envolveu diferentes atores sociais na avaliagdo do processo
de implantagéo e ajustes do sistema. Nesse periodo foi acompanhado o cotidiano de 5 familias de agricultores agroecoldgicos associados a Cooperativa Terra
Livre que desenvolvem SAFs desde 2011. Os resultados apontam que o enfoque sistémico aliado a gestéo e planejamento estratégico pode contribuir para criar
projetos eficientes, produtivos e rentaveis. Para tanto, ¢ preciso realizar analise financeira do projeto com visdo de curto, médio e longo prazos; planejamento
estratégico com objetivos e metas bem definidos; planejamento da demanda da mao de obra, insumos e possibilidade de mecanizacao; diversidade, interagao,
espacamento e escolha das espécies de acordo com suas funcdes e conexdes; logistica, mercado e comercializagdo; meio fisico e condi¢des edafoclimaticas;
experiéncia, habilidade e vocagao do agricultor; fatores sociais e culturais; capacitacdo periddica e criar relagdo de confianga com o agricultor. Conclui-se que
a visdo sistémica é fundamental pois considera multiplas perspectivas, relagdes, variaveis sendo possivel conhecer todo o sistema, cada parte ou interagéo.
Além disso, integra de forma interdisciplinar os diferentes conhecimentos tradicionais, técnicos e cientificos ao valorizar praticas e falas de cada individuo no
processo da construcéo de solugdes satisfatorias.

Assessing the economic feasibility of Noni (Morinda citrifolia) production model to increase income for Forest Villages in Laos

Bohwi Lee'®; Se bin Kim' ®; Hakjun Rhee* ®; Joon-Woo Lee', Sangjin Lee*
'Department of Environment and Forest Resources, Chungnam National University, Deajeon, Republic of Korea (bohwi00@gmail.com; sbkim@cnu.ac.kr;
hakjun.rhee@gmail.com; jwlee@cnu.ac.kr; sangjin78@cnu.ac.kr)

This study developed and applied an agroforestry product model to a local forest village, Nongboua in Laos, and analyzed its economic feasibility to increase
income for villagers who earned most of income from rice production. Possible strategies were considered to increase the village revenue, and Noni was chosen
as the short-term agroforestry product due to its high price and demands from tourists. A total of 1,100 Noni seedlings were planted in one hectare at 3m by 3m
spacing. Noni fruits from the village can be sold to Noni product companies at a price of $0.29/kg. For an economic feasibility analysis, a project period of 20
years was assumed and three scenarios were simulated by seedling survival rate and purchase price of Noni fruits. This study used conservative seedling survival
rates to consider potential risks such as inexperienced management and, tree disease; Scenario 1 used survival rates of 50%, 60%, and 70% with the current
purchase price for the first, second, and third year and after; scenario 2 used, 10% less, (40%, 50%, and 60%), and scenario 3 used, 10% less with purchase price
of $0.26/kg, 10% less than the current price. All three scenarios resulted in economically-feasible IRRs: 24.81%, 19.02%, and 16.30% with a discounting rate
of 10%. The B/C ratios of three scenarios were 1.71, 1.47, and 1.31. The study found that the plantation and management of an alternative agroforestry product,
such as Noni, could improve current low-income structures of local forest villages in Laos.

Underutilized species of the walnut-fruit forests of Southern Kyrgyzstan: use by local households, contribution to livelihoods, and
influencing factors

Will Fulwider*, Dietrich Darrt
‘Rhein-Waal University of Applied Sciences, Kleve, Germany (wmfulwider@gmail.com; dietrich.darr@hochschule-rhein-waal.de)

Much of the literature surrounding the use of the walnut-fruit forests of Southern Kyrgyzstan, a global biodiversity hotspot, has centered on the economically
important Juglans regia, however the usage of the forests’various other fruit, nut, and medicinal species has received little attention. This article assesses current
usage of these underutilized species. To do so, a household survey was conducted (n=307) across 7 villages representing a gradient of forest proximity, climate,
and wealth. Furthermore, 78 qualitative in-depth interviews were conducted with selected households and key informants on decision-making criteria driving
the collection, processing, and consumption vs. commercialization decision for the 8 most important species. Species use was determined by market pressures
and household perception of the health benefits of the species. The economic contribution of underutilized species to annual income (1.8%) while small
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compared to employment (43%) and walnut collection (27%), is significant in its timing aspect, providing an influx of cash after the winter months or acting as
a coping strategy between harvests. Household value addition was highly dependent on the stability of other sources of income. Factors constraining the use of
these species included access to the forest through tenure and proximity, available labor, nearness to local markets, and household age and length of time in the
village. While wealthier households exhibiting a diverse array of income sources are best positioned to take advantage of the opportunities presented by these
underutilized species, they are less dependent on these species to act as a coping strategy.

Assessment of potential socioeconomic impact of introducing multipurpose trees and agroforestry systems in rural communities of
KwaZulu-Natal in South Africa

Sihle Pokwana'?, Ratsodo Phillip Tshidzumba®, Paxie Wanangwa Chirwa*
tUniversity of Pretoria, Pretoria, South Africa; *Fort Cox Agriculture and Forestry Training Institute Middledrift South Africa (sihlepoks@gmail.com;
phillipmgfl@yahoo.com; paxie.chirwa@up.ac.za)

In South Africa, forests benefit rural people in various ways, such as providing various agroforestry systems possibilities and non-timber forest products
amongst others. The objective of this study was to identify the potential socio-economic impact of introducing trees and agroforestry in rural areas of
KwaZulu-Natal, South Africa. The study was conducted in three purposefully selected communities, which include Mkhoba, Ngubelanga and Kwabase
situated in Harding-Weza region. Using the mixed method approach, quantitative data was collected through a means of structured questionnaire, while
focus group discussion was also used to collect qualitative data from key members of the communities. The descriptive statistical analysis, including
frequencies and Chi-square test of independence to understanding the relationship between respondents knowledge on the benefits of agroforestry in
improving the livelihood of the rural communities. Findings revealed that, the household respondents highly accrued non-timber products such medicinal
plants, fruits and fodder for their livestock from forests. On the other hand, the results showed that majority of household respondents ranging from 40%
to 72.1% were not familiar with agroforestry practice. In the contrary, majority showed interests in planting trees in their homesteads (90.6% to 100%).
The introduction of multipurpose trees in these communities has clear potential to improve the household’s socio-economic status. However, it would be
significant to consider a much-coordinated approach between government and forestry industry stakeholders in order for effective rolling out of impactful
agroforestry systems in rural communities of South Africa.

Financial evaluation of Amazonian monocultures conversion to agroforestry systems in Guaviare (Colombia)

Carlos William Rodriguez Contreras*, Angie Alexandra Vargas Solano*, Liz Villarraga*
YUniversidad Distrital Francisco José de Caldas, Bogota, Colombia (cwrodriguezc@gmail.com; angie.roglis@gmail.com; lizv@udistrital.edu.co)

In the framework of post-conflict in Colombia, the agroforestry systems (SAF) are an alternative to optimize the land use and improve the economic income
of their owners. In Guaviare (Colombia), the Producers’ Association for Economic Change of Guaviare (ASOPROCEGUA), is dedicated to the change of
illicit activities by the agricultural exploitation and produces pulps of Amazonian fruits in monoculture systems and in some cases in agroforestry. In this
study, the financial viability in the conversion of monocultures to agroforestry systems implemented in the farms of ASOPROCEGUA was evaluated, in
order to compare the profitability in both systems and be a source of information for farmers who are interested in maximizing their income and benefits
with the conversion of monocultures to SAF. For this, semi-structured interviews are developed, based on a systematic sampling with replacement in 20
production farms. Additionally, an analysis of the environmental services provided by the SAF is done. Finally, it was found that the SAFs are more profitable
and sustainable in the long term compared to the monocultures, since a product of commercialization is obtained in a short time and also in a period of 20
years a profit is generated by the forest component as well as the environmental services obtained thanks to the change in the productive systems.

Astudy on community collaboration forest management system of National Forest in Indonesia: its contribution to local economy and
environment

Chiharu Maeda*, Tkuo Ota’
'Kagoshima University, Kagoshima, Japan; *University of the Ryukyus, Okinawa, Japan (chiharu.maeda.2 1@gmail.com; ikuota@agr.u-ryukyu.ac.jp)

Since 2001, the Indonesian State Forest Company (Perum Perhutani) has cooperated with local community groups for managing National Forests in Java
Island. This management program is known as the Community Collaboration Forest Management System (Pengelolaan Hutan Bersama Masyarakat, PHBM).
The authors investigated the impacts of the PHBM on local peoples’ income, using a case of the Sukabumi Forest District, West Java. Interview surveys were
conducted for the staffs of Perum Perhutani and local households participating in PHBM. PHBM in this area divided into two programs: Agroforestry program
and resin tapping program. Before 2000, local people occupied the national forest area for illegal cultivation. The PHBM was introduced to Sukabumi in 2007
and local farmers have been allowed to grow agricultural crops on teak (7ectona grandis) plantation sites for the first two years. The average income from
crop production including upland rice and some beans was Rp 37 million (US$ 2,600) for year 2013. The Resin tapping program was introduced since 2008
at the pine (Pinus merkusii) plantation sites. Perum Perhutani has hired landless farmers and unemployed local people from surrounding communities as resin
collectors. The average income of collectors from resin was Rp 9.3 million (US$ 660) for year 2015, accounting for 70% of their total household income.
Forests in Sukabumi has been successfully covered with planted teak and pine, and forest resources are gradually growing. The authors conclude that PHBM
has contributed to the local peoples’ income and environment on the denuded land.

Social technologies and sustainability’s reach into public policies: integrated systems involving crops, livestock, and Forests /
Tecnologias sociais e o alcance da sustentabilidade em politicas publicas: o exemplo de ILPS e SAFS

Edson Leite'?, Ana Maria Junqueira’
Embrapa, Brasilia, Brazil; *Ministério da Agricultura, Pecudria e Abastecimento, Brasilia Brazil; Universidade de Brasilia, Brasilia, Brazil
(edson.leite@agricultura.gov.br, anamaria@unb.br)

A Integragdo Lavoura-Pecuaria-Floresta (ILPF) ¢ uma estratégia de producéo sustentavel que integra atividades agricolas, pecuarias e/ou florestais realizadas
na mesma area, em cultivo consorciado, em sucessdo ou rotacionado, e busca efeitos sinérgicos entre os componentes do agroecossistema. Os Sistemas
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Agroflorestais (SAFs) sdo descritos como sistemas de uso e ocupagdo do solo em que plantas lenhosas perenes sdo manejadas em associagdo com plantas
herbaceas, arbustivas, arbdreas, culturas agricolas e forrageiras, em uma mesma unidade de manejo, de acordo com arranjo espacial e temporal, com alta
diversidade de espécies e interagdes desses componentes. A ILPF e os SAFs contribuem para recuperacéo de areas degradadas, manutencéo e reconstituicéo
da cobertura florestal, promogao e geragdo de emprego e renda, adogdo de boas praticas agropecuarias (BPA), melhoria das condigdes sociais, adequagdo da
unidade produtiva a legislagdo ambiental e valorizagdo de servigos ambientais oferecidos pelos agroecossistemas, tais como: a) conservagao dos recursos
hidricos e edaficos; b) abrigo para os agentes polinizadores e de controle natural de insetos-pragas e doencas; ¢) fixagdo de carbono e nitrogénio; d) reducado da
emissdo de gases de efeito estufa; e) reciclagem de nutrientes; f) biorremediago do solo, ou seja processo nos quais organismos vivos, normalmente plantas
ou microrganismos, sdo utilizados tecnologicamente; e g) manutengdo e uso sustentavel da biodiversidade A estratégia de ILPF e os Sistemas Agroflorestais
contemplam quatro modalidades de sistemas, assim caracterizados: Integracdo Lavoura-Pecudria (Agropastoril), Pecuaria-Floresta (Silvipastoril), Lavoura-
Floresta (Silviagricola) e Lavoura-Pecuaria-Floresta (Agrossilvipastoril). Neste trabalho mostra-se como uma politica pablica bem-sucedida, o Plano ABC,
vem dando excelentes resultados.

Agroforestry systems to remediate degraded areas / Sistemas agroflorestais para recuperagdo de dreas degradadas

Viviane Helena Palma®, Marcelo Francia Arco-Verde’, Martin Ewert
tUniversidade Federal do Parand, Curitiba, Brazil; ’Embrapa Florestas, Colombo, Brazil; Universidade Federal de Santa Catarina, Floriandpolis, Brazil
(viviane-palma@outlook.com; marcelo.arco-verde@embrapa.br, nitram.ewert@gmail.com)

Os Sistemas Agroflorestais (SAFs) tém figurado como estratégia capaz de mitigar efeitos da fragmentac@o florestal, uma ameaga latente em todo o mundo, e
ainda unir tematicas ambiental, social e econdmica. Resultados expressivos em termos de recuperacdo de ambientes degradados, conectividade de fragmentos
florestais, melhoria de solo e qualidade de agua, além de resgate do cultivo de espécies nativas e géneros alimenticios diversos, tém sido cada vez mais observados
e valorizados. No que tange a seguranca financeira frente as oscila¢cdes de mercado, se bem planejado, o sistema garante resiliéncia, pois ha diversidade de produtos
comercializaveis ao longo do ano e durante muitos anos. No Brasil, pesquisa em desenvolvimento com agricultores familiares no estado do Parand, evidencia que
SAFs tém acelerado a recuperacéo de areas com histérico de degradacgéo por pastoreio e monocultivos extensivos. A recuperagao se da principalmente por meio de
conservacdo e maior deposi¢do de matéria organica sobre o solo, aumento da ciclagem de nutrientes e diversificagdo da paisagem. Nos casos de maior éxito, além
dos beneficios ambientais supracitados, muitos destes agricultores t€ém garantido aporte financeiro constante. Outro efeito advindo da maior segurancga financeira
tem sido percebido pela permanéncia ou mesmo pelo retorno de jovens ao ambiente rural, por vislumbrarem ali uma perspectiva de futuro, garantindo a diminuicdo
do éxodo rural. Portanto, observa-se que um dos principais desafios a maior difusdo e ado¢do dos SAFs ainda ¢ o planejamento, pois quando adequado aos seus
atores, este tipo de sistema produtivo integrado pode recuperar ambientes, mudar vidas, fortalecer e diversificar mercados.

Sustainable land management for improved livelihoods and environmental sustainability: the role of agroforestry

Daniel A. Ofori*, Kouame Christophe’, Jeremias Mowo?, Jamnadass Ramni’, Stephen Akpalu*, Lars Graudal’
LCSIR-Forestry Research Institute of Ghana, Kumasi, Ghana, *World Agroforestry Centre, Abidjan, Céte d’Ivoire; *World Agroforestry Centre, Nairobi,
Kenya; (dofori@csir-forig.org.gh; c.kouame@cgiar.org; j.mowo@cgiar.org, rjamnadass@cgiar.org; sakpalu2@gmail.com; graudal@cgiar.org)

A healthy viable multifunctional landscape has the capability of supporting sustainable agricultural productivity, providing agroforestry and forest products (timber,
fuel wood, fruits, medicine, fertilizer, gum etc.) for the sustenance of mankind while providing other environmental services. However these products are increasingly
becoming unavailable due tode clining soil fertility, climatic extremes, and high costs of inputs. ldentifying low-cost, sustainable ways to attain food security and
sustainable environment for millions of smallholder farmers in Sub Saharan Africa (SSA) remains a major developmental challenge. The poor performance of the
agricultural sector in SSA therefore calls for innovative approaches for sustainable land management and sustainable agricultural productivity. Agroforestry offers
an opportunity to meet this challenge. The paper reviews the major challenges confronting the drylands of Western, Eastern and Southern Africa regions with
case studies from these regions showing the potential of agroforestry / evergreen agriculture in support of sustainable land management and increased agricultural
productivity. This evidence has encouraged development of evergreen agriculture for improved food security, livelihoods and environmental sustainability.

Agroforestry for livelihood revitalization in degraded peat ecosystems as integral part of peat restoration in Indonesia

Endri Martini*,Subekti Rahayu',Sonya Dewi*
Yworld Agroforestry Centre, Bogor; Indonesia; (e.martini@cgiar.org, s.rahayu@cgiar.org, s.dewi@cgiar.org)

Peatland ecosystems in Indonesia have undergone major degradation phases. The impacts of the degradation on increased GHG emission, biodiversity loss,
high fire risk, and soaring economic and social costs have been understood. Government of Indonesia has committed to restore degraded peat ecosystems
throughout Indonesia with three approaches: rewetting, revegetation, revitalization. Considering the rural communities living within peatland ecosystems,
whose livelihoods depend on land-based agricultural activities, the rewetting and revegetation for reforestation potentially reduce their options for livelihoods.
Species diversification in agroforestry is expected to enhance options to revitalize livelihoods as well as restore the ecosystems in degraded peatland. However,
the success stories are limited due to: (i) less options of economic species that can be productive in water logged areas; (ii) agroforestry technologies for
rewetted peat are not widely developed; (iii) limited knowledge exchange on agroforestry technologies between stakeholders. Competing land use options and
low government support to market agroforestry products from peatlands also make agroforestry options not interesting. This study in Central Kalimantan and
South Sumatra revealed issues at farm level such as the potential species list, agroforestry technologies (including land clearing without burning), and farmers’
awareness and interests in maintaining their peat sustainably through agroforestry practices. At landscape level, zonation of peat hydrological unit is important
in prioritizing the agroforestry management types. Agroforestry options for livelihood revitalization can be designed by identifying the enabling factors such as
market availability, local policies and government support across gradients of peat depths.

Project Cacau Floresta: restoring landscapes and people through biodiverse agroforestry systems in the Brazilian Amazon region /
Projeto Cacau Floresta: restaurando paisagens e pessoas via sistemas agroflorestais biodiversos na Amazénia Brasileira

Rodrigo Mauro Freire', Thais Ferreira Maier*, Edenise Garcia®
the Nature Conservancy, Belem, Brazil, *the Nature Conservancy, Brasilia, Brazil (rfreire@tnc.org, tferreira@inc.org, egarcia@tnc.org)

Os sistemas agroflorestais (SAFs) com espécies nativas em pequenas propriedades rurais podem ser uma solugio para o combate ao desmatamento e promogao
do reflorestamento econdmico na Amazoénia. Em 2013 a The Nature Conservancy iniciou o Projeto Cacau Floresta visando a restauracao de pastagens degradadas
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por meio de SAFs baseados no cacaueiro (Theobroma cacao) em Sao Félix do Xingu e Tucuma, no sudeste do Estado do Para. Agricultores familiares foram
incluidos de forma participativa no projeto, sendo que atualmente o projeto conta com 130 propriedades, 500 hectares de novos plantios de cacau em SAFs
e 70 diagndsticos ambientais realizados para os iméveis rurais que possuem o cadastro ambiental rural (CAR). Sdo produzidos, além do cacau, espécies
como mandioca (Manihot esculenta), milho (Zea mays), banana (Musa sp.), agai (Euterpe oleracea), mogno (Swietenia macrophylla), copaiba (Copaifera
spp.), andiroba (Carapa guianensis), tapereba (Spondias mombin), jatobd (Hymenaea courbaril), bacuri (Platonia insignis), castanheira (Bertholletia excelsa
Bonpl.), entre outras nativas amazdnicas. O projeto vem atuando nos seguintes dominios: producéo rural (assisténcia técnica, garantia de acesso a insumos);
socioecondmico (fortalecimento de mulheres, jovens e liderancas locais); organizacéo socioprodutiva (fortalecimento de cooperativas, associagdes e casa
familiar rural; organizacdo de producdo e oferta de sementes e mudas florestais) e ambiental (treinamentos em restauragdo, estabelecimento de acordos de
desmatamento zero). Este estudo de caso apresenta uma promissora oportunidade de dinamizagdo da economia local via fomento da cacauicultura em SAFs e
restauragdo florestal, contribuindo para a conservacao da biodiversidade e mitigagdo das mudangas climaticas numa importante fronteira de desenvolvimento
da Amazonia.

Growth and production of Schizolobium parahyba var. amazonicum Huber Ex (Ducke) Barneby as a function of soil management in
an agroforestry system / Crescimento e produgdo de Schizolobium parahyba var. amazonicum (Huber Ex Ducke) Barneby em fungdo do
manejo do solo em sistema agroflorestal

Agust Sales*, Silvio Nolasco de Oliveira Neto', Haroldo Nogueira de Paiva', Helio Garcia Leite', Marco Antonio Siviero’, Sabrina Benmuyal Vieira®
YUniversidade Federal de Vigosa, Vigosa, Brazil; *Grupo Arboris, Dom Eliseu, Brazil; 3Universidade Federal do Pard, Belém, Brasil
(agustsales@hotmail.com; snolasco@ufv.br; hnpaiva@ufv.br,; hgleite@gmail.com; m.g@masiviero.com.br; sabrina.benmuyal@grupoarboris.com.br)

Em sistemas agroflorestais praticas de manejo do solo podem ampliar a capacidade de produgdo. Avaliou-se o crescimento e produgdo de parica (Schizolobium
parahyba) em sistema agroflorestal com praticas de manejo do solo, em Uliandpolis, Para, Brasil. Implantou-se o parica no espagamento 5 x 2 m, consorciado
com soja (Glycine max), no primeiro ano, e milho (Zea mays) no segundo. Avaliou-se os tratamentos T1 = subsolagem, adubagdo de base, adubagdo de
cobertura, inoculagdo, consércio com soja/milho; nos T2, T3, T4 e T5 aplicou-se as mesmas praticas do T1, exceto subsolagem (T2), adubacéo de base (T3),
adubacéo de cobertura (T4) e inoculagéo (T5); sendo o T6 a testemunha sem préaticas de manejo do solo. Avaliou-se o didametro a 1,3 m de altura (dap), a altura
total (ht) e a sobrevivéncia (%) das arvores aos 8, 22 e 36 meses de idade. Aos 36 meses, ajustou-se modelos para estimativas de crescimento e volume de
madeira para 48 e 60 meses. Maiores sobrevivéncias ocorreram em T2, T3 e T4. O crescimento em dap, ht e volume no periodo com soja/milho foi superior em
T2 e T6. Em idades futuras, o dap e volume apresentaram tendéncias superiores em T6 e recuperagdo em T1 e T5. Maiores sobrevivéncias ocorreram em T2, T3
e T4, provavelmente diante maior competicéo entre plantas que comprometeram o crescimento em dap e volume. Tendéncias de maior crescimento e producéo
na auséncia de consorcio indicam que a competi¢ao exerceu maior influéncia que praticas de manejo do solo, diante boa fertilidade do solo.

Accounting for cultural ecosystem services: a case of recreation services in Finland

Tuija Sievinen', Tuija Lankia', Marjo Neuvonen', Eija Pouta*
*natural Resources Institute Finland, Helsinki, Finland (tuija.sievanen@luke.fi; tuija.lankia@luke.fi; marjo.neuvonen@luke.fi; eija.pouta@luke.fi)

Ecosystem accounting is a coherent framework for integrating measures of ecosystems and the flows of services from ecosystems with measures of economic and
other human activity. Ecosystem accounting complements, and builds on the accounting for environmental assets as described in the System of Environmental-
Economic Accounting (SEEA) Central Framework. In this study of cultural ecosystem service accounting, the aim was to make a pilot assessment of nature-
based recreation in Finland. This presentation describes the methods and data sets used in analyses of indicators, and thoughts of advantages and shortcomings
and identification of the gaps in data and methods as the main outcome. We offer a framework for methodology and needed assets, which are suitable to be
processed for the accounting system of cultural ecosystem services. The account includes an estimate of the annual volume of recreational visits to nature areas,
and an estimate of the value in monetary terms of the recreational use of nature areas and natural resources. \We present pilot calculations for accounting. We
illustrate how the nationwide data collection that provides the estimate of number of recreational visits in nature areas is a solid base for physical measures,
and also for monetary values of the recreational visits. The assessment for the supply of recreational resources is based on land use categoriesand on data set
of public recreation services (LIPAS -Geographic database for sport facilities for Finland). We discuss what improvements of data collection are needed for a
functional cultural ecosystem service accounting in Finland.

Replanting life: perceptions of the benefits from forest restoration in resocializing inmates / Replantando vida: percepgdo dos beneficios
da restauragdo florestal na ressocializagdo de presidiarios

Alan Henrique Marques de Abreu®, Elton Luis da Silva Abel*, Alcione Duarte Ferreira', Jorge Makhlouta Alonso’
Companhia Estadual de Aguas e Esgotos - CEDAE, Nova Iguagu, Brasil; *Universidade Federal Rural do Rio de Janeiro, Seropédica, Brasil (alan.abreu@)
cedae.com.br; elton@cedae.com.br; alcione@cedae.com.br; j_makh@hotmail.com)

Ambientes penitenciarios sdo frequentemente sombrios, caoticos, superlotados, e insalubres fisico ¢ mentalmente. O trabalho na restaura¢@o florestal como
forma laborativa, produtiva e terapica, aproxima os presidiarios da natureza, oferece alivio de ambientes sociais tdo duros e promove interacdo com meio
ambiente. Um dos poucos exemplos no Brasil é o Programa Replantando Vida, desenvolvido no Rio de Janeiro pela Companhia Estadual de Aguas e Esgotos
(CEDAE), que oferece a presidiarios capacitagdo profissional e trabalho em atividades de coleta de sementes, producao de mudas e restauragdo florestal.
Nosso objetivo foi analisar a percepgao dos presidiarios sobre como as atividades da cadeia produtiva da restauracgao florestal podem contribuir no processo de
ressocializacdo. Foi aplicado um questionario estruturado a 35 apenados da Col6nia Penal Agricola de Magé que participam do Programa. Os presidiarios que
participaram da pesquisa possuem em média 35 anos de idade, 80% ndo terminaram o ensino médio e estdo em média a 7 meses no Programa. Os entrevistados
declararam que os principais motivos para procurarem o Programa, séo a remisséo de pena (83%), seguido da oportunidade de aprendizado e capacitacéo
(63%), valorizacao dos familiares e amigos (51%), além da remuneragdo (43%). O aumento do senso de responsabilidade foi o beneficio mais percebido pelos
apenados (66%). O interesse em buscar mais capacitacéo (48%), melhoria no relacionamento com a familia (40%), melhor perspectiva futura (37%), aumento
da auto estima (37%) e valorizagdo como ser humano (29%), foram outros beneficios citados. O trabalho com restauragdo promoveu mudangas significativas
na percepgao de vida dos presidiarios.
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Landscape context matters: socio-ecological drivers of woodland recreation

Chloe Bellamy* @, Rebecca Spake’, Mark Atkinson®, David Edwards*, Kevin Watts’, Felix Eigenbrod*

Yorest Research, Edinburgh, United Kingdom, *southampton University, Southampton, United Kingdom,*forest Research, Farnham, United Kingdom; (chloe.
bellamy@forestresearch.gov.uk; r.spake@soton.ac.uk; mark.atkinson@jorestresearch.gov.uk ; *david.edwards@forestresearch.gov.uk;
kevin.watts@forestresearch.gov.uk; f.eigenbrod@soton.ac.uk)

There is increasing evidence for the mental and physical health benefits of spending time in woodlands and the wider natural environment, but information on
how to manage our landscapes to enhance these cultural ecosystem services is lacking. To develop cost-effective strategies for improving woodland recreation
we need a better understanding of where particular management actions will be most successful and why. We applied a statistical framework developed under
the SCALEFORES project to identify the factors determining demand for, and supply of, recreation in 15,000 ha* National Forest Inventory plots across Great
Britain. This comprehensive field survey measures various biophysical and human characteristics of a woodland plot, including its composition, structure,
management, condition and social use. These local attributes were integrated with data on the surrounding social and environmental landscape at multiple
scales; machine learning was used to identify drivers and their scales of effect. Importantly, by incorporating interactions between variables measured at different
scales we were able to investigate how the influence of local features varied according to the landscape context. We demonstrate the usefulness of this spatially-
explicit approach for informing the management and restoration of Britain’s highly fragmented, sparsely wooded landscape to support social use and highlight
its transferability to other regions, environmental contexts and land management challenges.

Assessing social values of urban forest as a key component for urban planning

Sandra Rodriguez-Pineros*, Nelson Aguilar-Palma', Rosalia Sanchez-Basualdo', Leonor Cortés-Palacio*
YUniversidad Autonoma De Chihuahua, Chihuahua, Mexico (sandra_osu@yahoo.com; naguilar@uach.mx; rbasualdo@uach.mx; lcortes@uach.mx)

Urban forests provide several benefits to urban dwellers; they enhance city aesthetics, provide shadow, reduce the amount of greenhouse gases in the air by
sequestering carbon dioxide, and help to reduce the amount of energy needed to heat and cool buildings. To understand the effects of climate change to the cities
and to develop policies for adaptation it is important to know how stakeholders value the ecosystem services provide by the urban forests. Therefore, urban
planning should be based on an integrated approach in which direct and indirect users participate. This study uses Q methodology to assess social values of a
forest located in the city of Chihuahua, Mexico, a city that is characterized for being very vulnerable to the effects of climate change due to its geographical
location. Seven groups of different stakeholders have been identified, direct users (runners and sport groups), municipal authorities (parks and recreation,
municipal maintenance, ecology, library, health department, and planning), vendors, neighborhoods, and non-government organization located inside the park.
From the groups of stakeholders thirty individuals were selected to sort a Q-sample of 25 statements that were carefully developed using the quasi-naturalistic
approach. At this moment we are collecting the Q-sorts for further analysis, we expect to find two or three factors that reveal how stakeholders value the forest,
we also expect to find areas of agreement and disagreement about that valuation. This information is useful for urban planners to develop forestation strategies
in the already known hot spots of the city.

Assessing the links among cultural services, future scenarios, and the wellbeing of different cultural groups: an example from
Northwestern Australia

Milena Kiatkoski Kim'?, David Pannell*, Ken Wallace', Jorge Alvarez Romero®, Oliver Knight*

YCentre for Environmental Economics and Policy, School of Agriculture and the Environment, University of Western Australia, Perth, Australia; *National
Environmental Sciences Programme, Northern Australia Environmental Resources Hub, Canberra Australia; *ARC Centre of Excellence for Coral Reef
Studies, James Cook University, Townsville, Australia; 44boriginal Interpreting WA Aboriginal Corporation, Fremantle, Australia (milena.kim@uwa.edu.au;
david.pannell@uwa.edu.au; ken.wallace@uwa.edu.au; jorge.alvarezromero@jcu.edu.au, oknight21@yahoo.com)

Changes in ecosystem services can affect people’s wellbeing. Our project uses participatory scenario planning to explore how future environmental changes in
the Kimberley region in northwest Australia may affect the wellbeing of different stakeholder groups. The project has two stages: first, future scenarios were
developed by a team (~35 people) representing Aboriginal organizations, government, industry and environmental groups. The resulting four spatially-explicit
scenarios include 30-year changes in water and land-use, species habitat, and economic indicators. Second, stakeholders were asked to predict the impacts
of each scenario on their wellbeing in comparison with their current situation. The cultural benefits of natural forests in the study area included access to:
knowledge that comes from nature and special natural places; recreational satisfaction; and spiritual fulfillment. The assessment method uses a classification
of wellbeing factors that was translated to work across different cultural groups. In this presentation we show how the method allows for the identification of
win-win and win-lose situations associated with future environmental changes between multiple stakeholder groups, and how it could be adapted to different
social and environmental contexts.

Public preference for mixed forests: the results of a transdisciplinary research project on ecosystem services in Germany

Tulia Milena Almeida Yakouchenkova', Somidh Saha®, Christine Rosch*
Karlsruhe Institute of Technology (KIT), Karlsruhe, Germany (iulia.yakouchenkova@kit.edu; somidh.saha@kit.edu; christine.roesch@kit.edu)

Mixed forests are known for their higher resilience to climate change impacts such as storms and droughts and superior biodiversity compared to monospecific
forests. The supporting (e.g. biodiversity), regulating (e.g. carbon sequestration) and provisioning (e.g. wood production) ecosystem services are well
investigated. For cultural ecosystem services such as recreation, tourism and aesthetic experience, however, only few studies are available in Europe. No insights
at all exist about the perceptions of stakeholder and citizens for the famous Black Forest Region in South West Germany. In order to close that knowledge gap, a
survey was carried out to analyze the views of stakeholder and citizens located in this region on ecosystem services of mixed forests with silver fir and European
beech compared to monospecific forests with beech only. Our findings show that people believe that mixed forests provide better regulating, supporting and
cultural ecosystem services than monospecific forests. Respondents’ perceptions that in mixed forests more large and old trees can be found have a big impact
on this rating and the feelings of pleasantness. The only drawback is seen by constraints in provisioning services, which are regarded to be better provided by
monospecific forests. These results are surprising since spruces and firs are characteristic for the Black Forest. It can be explained by the change in attitude and
behavior of citizens towards the use of the Black Forest. Our insights support the development of politic strategies to increase the share of mixed forests for a
higher resilience and public acceptance.
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Nature’s characteristics and benefits influence Latinos environmental responsibility

Jose J Sanchez', Netasha Pizano’, Anthony Higgins®, David Flores*
tusda Forest Service, Riverside, Usa; *california State University, Fullerton, Fullerton, Usa, california State Polytechnic University, Pomona, Usa; *usda
Forest Service, Fort Collins, Usa (jsanchez@fs.fed.us,; npizano@csu.fullerton.edu, anthonyhiggins@fs.fed.us; davidflores@fs.fed.us)

While Latinos are the second largest group in the United States contributing to the protection of natural resources, little research has considered Latinos’
perspectives on environmental protection. Through quantitative and qualitative analyses, this study aimed to determine Latinos’ views on environmental
responsibility and the factors that influence such perspectives. Participants were individuals engaged in organized outdoor recreation facilitated by a Latino-led
organization. A structural equation model was used to identify potential benefits that recreating in natural settings had on participants’ levels of environmental
responsibility. Quantitative results indicated that leisurely benefits significantly impacted the perspectives of Latinos. Moreover, personal advancement, such
as the gaining of education or inspiration, was negatively related to Latinos reported levels of environmental responsibility. Through qualitative analysis,
participants identified additional factors that influenced their levels of responsibility, such as personal health and well-being. Results suggest that Latinos’ sense
of environmental responsibility may be fostered through recreation that promotes connection and is free from demands. Such results may assist agencies and
organizations that seek to build and influence Latinos’ conservation practices and beliefs.

Fostering effective agroecology and agroforestry for sustainable transformation

Erin Nelson*
tUniversity of Guelph, Guelph, Canada (enelson@uoguelph.ca)

Agroforestry and agroecology are increasingly being recognized as having significant potential for contributing to sustainable development, climate change
adaptation and mitigation, and food security. This panel brings together researchers and practitioners working in Brazil, Costa Rica, Mexico, Cuba, and
Honduras, to share knowledge and identify common themes related to supporting and improving agroecological and agroforestry practices as a means to ensure
community resilience through food security, encourage sustainable production in the face of transformation, and foster intergenerational knowledge sharing.
All panel members are currently involved in participatory research and outreach with small-scale farmers and are co-producing transdisciplinary knowledge
to ensure policies and practices incorporate local knowledge and realities. Panel members will discuss their current research and a moderated discussion will
emphasize common challenges and innovative solutions at the local level, while encouraging audience participation. The goal of the panel is to launch a global
north-south knowledge sharing network that will build capacity for farmers to transform their agroecosystems into sites that maximize production of socio-
ecological services.

Supporting sustainable communities through erva-mate agroforestry systems

Evelyn Nimmo' @
tUniversidade Estadual de Ponta Grossa, Ponta Grossa, Brasil (ernimmo@gmail.com)

In Southern Brazil, traditional agroforestry systems, which include the cultivation of erva-mate (a tea commonly consumed in Southern Latin America), are
being threatened by increased pressure on farmers to deforest their lands and move toward monocrop systems. As a result, rates of deforestation in the region
have risen dramatically and small-holder farmers are facing issues related to food security, poverty, and loss of traditional knowledge. Our team is working with
local community members, government institutions and NGOs to document these traditional life-ways and develop networks of knowledge to support local
community members in sharing knowledge about food heritage and culture and supporting sustainable practices that ensure the continuation of traditional food
procurement practices and natural forest ecosystems.

The tree species Cordia collococca (L.) and its potential for agroforestry systems in Cuba

Maria Teresa Martinez', Mariol Morejon Garcia', Angel Leyva’
YUniversity of Pinar Del Rio, Pinar Del Rio, Cuba; *Instituto Nacional de Ciencias Agricolas, San Jose de Las Lajas, Cuba (aleyva@inca.edu.cu;
morejongarciamariol@gmail.com; luleyva@yahoo.es)

The tree species Cordia collococca (L.), known by the common name ateje, was described in 1953 as a plant of economic interest for Cuba. During the first
half of the 20™ Century, it was used extensively by campesino communities in the province of Pinar del Rio, primarily for the nutritional value of its fruit for
fowl and pig feed. As Cuban farmers gained increased access to imported animal feed, the plant was gradually forgotten. As a result, its current presence in
agroecosystems is scarce. In 2013, an in-depth ethnobotanical study of the atejewas begun, and the research found the species to have more than 20 useful
properties. It was also found to have a high level of resilience to adverse impacts of a changing climate. Some of its other useful properties include: high growth
levels; nutritional value of its fruit; functions as a sanctuary for wild fauna; maintains high quantities of organic material in its leaves. Phytochemical analyses of
the tree fruits found high levels of reductive compounds, free amino acids, carotenoids, and flavonoids, of high value for industry. Laboratory testing also found
an abundance of reductive sugars and protein in its fruits. Introducing the species to agroecosystems was found to have multiple economic benefits. The research
has allowed us to establish as yet unpublished benefits of this species, which have been (and will be) explored through a process of strategic introduction of the
trees into local agroecosystems in Pinar del Rio, without reducing land cover dedicated to other crops.

Organic and agroecological orange production: technology diffusion to organized small-scale producers in Veracruz, Mexico

Laura Gomez*
YUniversidad Autonoma Chapingo, Chapingo, Mexico (gomezlaura@yahoo.com)

Oranges are the most important fruit crop in Mexico, occupying 335, 336 hectares, from which 4.6 million tons are harvested annually, primarily in the state of
Veracruz (SIAP, 2017). The majority of the orange production in Veracruz is conventional, using pesticides (primarily Glyphosate), which represents a series
of threats to sustainability, fruit quality, and the health of the fruit producers and consumers (Plengue, et. al., 2007). Twelve years ago, one orange farm began
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to introduce agroecological practices, innovating various processes, and managing to yield three times more than the average for conventional producers in
the region. At the same time, prices for the crop were at least double the conventional price, and costs of production were 22% less. Since 2014, this “mother
farm” has served as a base for sharing the technologies used with organized small-scale producers from cooperatives in 10 municipailities. The techniques used
include compost, rock flours, reproduction of locally-sourced beneficial microorganisms, mineral washes (e.g ash, lime sulphur), legumes as cover crops, agro-
homeophathy, pruning, diversification of non-crop species, living barriers, and farm diversification (e.g. coconut, avocado, noni, other citrus). The Centre for
Interdisciplinary Research for Rural Development (CIIDRI) at the Chapingo Autonomous University is leading this process, with a participatory action research
methodology that favours knowledge exchange amongst different actors and the development of human resources in the university as well as technicians in the
region.

Food systems in Canada’s Northwest territories

Andrew Spring*
wilfrid Laurier University, Waterloo, Canada (aspring@wlu.ca)

Food systems in Canada’s Northwest Territories (NWT) rely on the availability of traditional foods that are harvested, hunted or gathered from the boreal forest.
The health of the people is linked to the health of the land, water and forest ecosystem. Climate change is having profound impacts on northern ecosystems and
is impacting availability of and access to traditional food sources. For many communities where food insecurity is already an issue, these impacts can further
threaten food systems, health and well-being. Many communities, such as Kakisa, NWT, are turning to local food production, or small-scale agriculture, as a
way to address these issues and provide fresh, healthy food and avoids the high cost and environmental impacts of purchased food in these remote communities.
As climate change continues to impact the NWT, there are opportunities for local food production, as temperature warms and ecosystems shift. It is therefore
important to ensure that agriculture is developed in a way that meets the needs of local residents, is culturally relevant, and contributes to the resilience of
the boreal forest. Food systems in the NWT already align closely with principles of agroecology, therefore sharing knowledge, research and experiences with
partners that practice agroecology can inform how communities such as Kakisa move forward with agriculture in both practice and policy.

Tree-dominated landholdings ensure food and nutritional security

Kamal Melvani'?
Neo Synthesis Research Centre, Polgasowita, Sri Lanka, *Charles Darwin University, Darwin, Australia (neosynth@sltnet.lk)

Food and nutritional security are serious issues in Sri Lanka where assessments mainly focus on per capita availability of staple foods and individual crop
yields. Alternately, tree-dominated landholdings covering 22% of Sri Lanka’s land area ensure continuous access to and availability of nutritious food through
time and assure livelihood stability. To test this hypothesis, food and nutritional security provided by tree-dominated landholdings were assessed across wet
and dry seasons of the reference year and 100 years. Floristic inventories were undertaken in 85 landholdings across the Intermediate zone. Crops harvested in
the reference year were classified into Very Short-(vegetables, leafy vegetables, cereals, pulses), Short-(root, herb), Long- (fruit, spice trees) and Very Long-
term (fuelwood, timber trees) categories based on times of first return. Crop utilities, nutrient values and phenologies were retrieved from literature. Farmers
cultivated various crops for food, fuelwood, timber and income, and most were from the Long-term category. Households were nutritionally secure because
75% of crops provided food with the full complement of macronutrients, while Long- and Very Short-term crops were especially micronutrient-rich. Households
were food secure because diverse crop phenologies ensured the availability and access to food and income through wet and dry seasons of the reference year and
continuously for 100 years. Consistent revenue lent stability to households and provided purchasing power to buy food when cultivation failed. Crop diverse,
tree-dominated landholdings in Sri Lanka provide livelihood stability and alleviate food and nutritional insecurity. They have similar potential in other food and
nutrition insecure countries.

Agroforestry adoption as a systems concept: a review

Dagninet Amare*, Jurgen Pretzsch’, Dietrich Darr®
Amhara Regional Agricultural Research Institute, Bahir Dar, Ethiopia; *TU Dresden, Tharandt, Germany; *Rhine Waal University of Applied Sciences,
Kleve, Germany (dagnnet@gmail.com, pretzsch@forst.tu-dresden.de; dietrich.darr@hochschule-rhein-waal.de)

Adoption of innovations is central to improved livelihoods of smallholders and agricultural modernization. Nevertheless, the best suit leading to optimum
adoption rates remains blurred amidst several decades of research and development work. The paper employs both qualitative and meta-analysis to summarize
the theoretical and empirical studies conducted in the past three decades in agroforestry adoption practice and research. Literature from innovation, social
networks, diffusion, and adoption of agricultural innovations are explored to systematically analyze the main outputs of adoption studies. The gaps and progress
are then discussed with benchmarks from previous research need recommendations and recent theoretical and analytical propositions. Overall, 23 variables
have been often used in 34 econometric models spanning 24 studies to examine the intensity and adoption of different agroforestry innovations. Qualitative
and descriptive analysis, however, provided better explanations by exploring additional perspectives away from the overriding socioeconomic variables in
econometric models. While risk and uncertainty have been loosely explored by insufficiently defined proxy variables, profitability has not been part of the
analysis of agroforestry adoption studies. There is a need to fine-tune the visualization of the adoption concept and adjust analytical defaults to get robust
recommendations from agroforestry adoption studies to inform policy and action as well as for designing optimal agroforestry extension interventions.

India’s right to food act: human rights for tribal communities’ forest food

Purabi Bose*
Landing Together, Mumbai, India (purabibose(@gmail.com)

India’s National Food Security Act, 2013 marks a historic shift from a welfare-based to a rights-based approach to food security. The importance of ‘wild’ food
gathered from landscapes like forests, water, mountains, grasslands — or lack thereof — for food and nutrition security of indigenous peoples and pastoralists
remains underexposed. This evidence-based paper examines forest-based food cultures vis-a-vis the Act’s subsidized food grains. This paper proposes a ‘right
to forest food’ governance framework to analyse the data. Primary data was collected from 12 distinct indigenous communities living in tribal India. This study
result shows that agri-food and not forest food is promoted by the Act’s public distribution system, which is ill suited to ensure indigenous peoples’ food security.
The paper highlight implications of ‘cultural acceptability’ and Aadhar - identity card regulations in the human right to food.
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Global analysis of the share of steep slope in forest land

Mikael Lundbdck', Carola Higgstrom', Tomas Nordfjell*
ISwedish University of Agricultural Sciences, Umed, Sweden (mikael.lundback@slu.se, carola.haggstrom@slu.se; tomas.nordfjell@slu.se)

There are many different ways of harvesting and extracting roundwood around the world. While analyzing why certain harvesting methods are dominant
in certain countries in a bigger context, it became apparent that there are no available statistics of the share of steep slope in forest land that are comparable
between countries. At the same time steep slopes have traditionally been a limitation for the cut-to-length harvesting method with rubber wheeled harvester and
forwarder, so it was considered as an important variable to control in the larger analysis. A Geographic Information System (GIS) analysis was performed in
the open source QGIS software, version 3.2. The core of the analysis is a digital elevation model (DEM) and to cover all 29 studied countries in this case four
different DEM:s was used, most commonly with resolution ~90 meters.To convert the DEM data from elevation to slope a built in tool in QGIS was used. All
pixel values <20° was set to zero and the rest to one. A raster dataset of land cover was used in combination with the DEM:s to mask away all land other than
forest land. The rasters of “slope” and “forest” were combined in the QGIS raster calculator and the resulting raster consisted of forest land with slope > 20°.
When that figure was related to the total forest land a percentage was extracted and demonstrated for all countries in a figure. This result can be used as base
facts in many contexts where countries are compared.

Forest operations in mountainous areas: a challenging question

Raffaele Cavalli* @; Omar Mologni'®
tDept. TESAF - University of Padova, Legnaro, Italy (raffaele.cavalli@unipd.it; omar.mologni@hotmail.it)

Mountainous forests are crucial sources of wood, especially in an increasingly urbanized world, where the global timber trade is expanding rapidly and around
the world the forest industry is facing challenges in accessing wood fibre on steep terrain.Steeper slopes require alternate harvesting systems such as cable
yarding, helicopter, and hand falling but these options are more expensive and much more hazardous relative to mechanized ground-based harvesting operations.
New machines available today equipped with specialized undercarriages and carriers or with assisted traction devices have been shown to safely access and
operate on terrain up to 70-80% slope.With the exponential development of technology, an integrated approach must be developed for conducting productive,
injury-free and environmental friendly mechanical harvesting operations on steep slopes.Considering productivity, safety and environmental impacts, two
technologies for logging operation in steep terrain forests (i.e. cable logging and ground-based assisted forwarding) will be compared adopting simplified multi
criteria analitical procedure. A number of factors, both quantitative and qualitative, will be taken into consideration in order to assess the level of competition
between the two technologies and to define the proper field of application.The results will be useful to evaluate the efficiency of the technologies, in the broad
sense of the term, and to consider which will be the improvements needed to increase the safety of work and to fit the environmental constraints.

Comparison of erosion potential between manual and cable-assisted mechanized felling on steep slopes: a case study in Southern
Oregon, USA

Brett Morrissettet, Woodam Chung', Kevin Bladon, Ben Leshchinsky*, Jeffery Hatten', Joh Sessions*
YOregon State University, Corvallis, USA (brett.morrissette@oregonstate.edu; woodam.chung@oregonstate.edu, kevin.bladon@oregonstate.edu;
ben.leshchinsky@oregonstate.edu; jeff-hatten@oregonstate.edu, john.sessions@oregonstate.edu)

Cable-assisted logging systems are a relatively new technology being used on steep slopes in the Pacific Northwest, USA. We will present preliminary results
from a study comparing traditional manual timber harvesting practices with a cable-assisted, mechanized timber cutting system. Approximately 2 hectares of the
18 hectare harvest unit were manually using a chain saw, and the remaining area was harvested mechanically by a cable-assisted feller-buncher. Timber in both
areas was then extracted using the same cable logging system. After cable logging, in late fall 2018, we installed erosion fences in (a) skyline corridors in cable-
assisted machine felling areas, (b) skyline corridors in manual felling areas, and (c) cable-assisted machine tracks. Our objectives are to quantify differences
in soil erosion and sediment transport between harvest types. We installed 4 pairs of soil moisture probe clusters (10, 20, 30, 40, and 50 cm depth) along
machine tracks and minimally disturbed ground in the cable-assisted timber harvesting area to quantify soil water content. We will present preliminary results
of overwintering and partial summer erosion, sediment delivery, and soil moisture impacts from the two forest harvesting treatments. To facilitate interpretation
of the erosion data, we are also collecting data on post-yarding ground based LIDAR, precipitation intensity and total, and pre- and post-treatment bulk density,
soil strength (penetrometer), soil water content, and saturated hydraulic conductivity. This study is expected to provide insights into the relative impacts of steep
slope cable-assisted harvesting operations on runoff and erosion compared to the traditional manual timber felling and cable-logging.

Utilization potential of unused broadleaved tree stands harvested with simple rigging cable systems on mountainous area

Yasushi Suzuki* ®; Tetsuhiko Yoshimura®
*Kochi University, Nankoku, Japan; *Shimane University, Matsue, Japan (ysuzuki@kochi-u.ac.jp, t yoshimura@life.shimane-u.ac.jp)

How treat unused broadleaved tree stands have been one of major issues in Japanese forestry sector. Such stands provided fuel woods and non-timber commodity
products before modern industrialization. No treatment over some decades degraded the stands, hence it has been said to have fostered oak mortality diseases
and invasion of bamboo forests. Recent ecological research achievements have proved that appropriate treatment, i.e., thinning and regeneration cutting,
recover such forests to be in ecologically sound condition. However low log price has been an obstacle to conduct such treatment because its cost exceeds
income from the harvest in most cases, especially in mountainous area. Recent forest machine development and enhanced technique of forest road construction
have improved operational efficiency and cost reduction for harvesting man-made forests, mainly consisted of cedar, cypress, and pine. Application of these
developments over the treatments of the unused broadleaved tree stands is one possible answer. The authors have been researched on cable systems with simple
rigging methods and found that they especially suitable for small scale harvesting operations combined with appropriate forest road networks. The present study
assesses utilization potential of unused broadleaved tree stands on mountainous area by three aspects: 1. resource management, i.e., species and size distribution,
2. operational efficiency and cost of harvesting simple rigging cable systems, and 3. effect of treatment, i.e., harvesting, on remaining stands.
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The challenge of sustaining the integrity of forest soils in mountain regions

Klaus Katzensteiner*
YUniversity of Natural Resources and Life Sciences (BOKU), Vienna, Austria (klaus.katzensteiner@boku.ac.at)

The sustainable provision of ecosystem services of mountain forests closely depends on the integrity of soils. As soil formation is a slow process, from a human
perspective, soils are a non-renewable resource. In many regions, in particular of the Global South, the integrity of mountain forests soils is under threat. The
expansion of agriculture by smallholder farmers into steep slopes enhances soil erosion; unregulated cattle grazing causes soil compaction; intensive biomass
extraction leads to nutrient depletion and a decrease of humus content of the soil. Moreover, recent climatic changes alter the carbon and nutrient turnover in soil
and change the disturbance regime, again causing feedback on soil conditions. On the other hand, financial incentives from offset strategies for greenhouse gas
emissions offer chances for improved forest management. Measures for sustainable management and ecosystem restoration have to take into account both, the
changing ecological site conditions as well as specific societal demands and economic situations. Communities in Nepal and in the Ethiopian highlands, where
carbon offset projects with a strong focus on sustainable management of forest resources have been initiated are our ‘living labs’. In the pilot projects, land users
are participating at all stages: from research to planning and implementation of measures. It can be demonstrated, that participation is a successful strategy for
establishing a certain tree cover: enclosures on erosion prone slopes, selected, afforested and protected by the community as well as on farm trees provide extra
resources, thus reducing the pressure on the natural forest.

Tree mortality and recruitment in a high mountain coniferous stand on Mt. Jiri, Korea

Pil Sun Park', Jong Bin Jung', Hyun Jung Kim?, Ahreum Han’
Seoul National University, Seoul, Republic of Korea; *Baekdu-daegan National Arboretum, Bonghwa, Republic of Korea; *National Institute of Ecology,
Seocheon, Republic of Korea (pspark@snu.ac.kr; jb1373@snu.ac.kr; sophie.kim@bdna.or.kr,; subalpine@nie.re.kr)

The decline of high mountain coniferous forests has been reported worldwide since 20" century. Global warming and unexpected weather events were suspected
to be the major cause of the decline and became one of the important disturbance factors in mountain forests. Diverse disturbances occur on high mountains
depending on the region. Windthrow and landslide can result in tree mortality by a discrete event, while drought stress works as a chronic disturbance, resulting
in gradual degradation of forests. Individual tree mortality and recruitment were monitored in a Korean fir (4bies koreana) old growth stand in 4-year intervals
for 12 years. Most species showed fluctuation of mortality, however, the mortality of Korean fir and Korean birth (Betula costata) continued to increase,
showing the highest mortality among tree species in the study area. The density decrease was 18% for Korean fir and 73% for Korean birch from 2005 to 2017.
About '5 of dead Korean fir had DBH larger than 20 cm. The ratio of seedling recruitment to tree mortality of Korean fir and Korean birch was about 0.1 and
0, respectively. Most species with seedling recruitment were subtree or shrub species except Korean fir and Acer pseudosieboldianum.The stand experienced
typhoon almost every year and three to four windthrow events occurred during the study period. Unusual temperature increase in early spring also occurred
recently.

The legacy of Pre-Columbian fire on the pine-oak forests of Upland Guatemala

William Harvey'?, Sandra Nogue®, Nathan Stansell*, Gillian Petrokofsky", Byron Steinman®, Katherine Willis*

YUniversity of Oxford, Oxford, United Kingdom, °St Edmund Hall Oxford United Kingdom, 3University of Southampton, Southampton, United Kingdom;
*Northern Illinois University, de Kalb, USA; ®University of Minnesota Duluth, Duluth, USA (william.harvey@seh.ox.ac.uk; s.nogue-bosch@soton.ac.uk;
nstansell@niu.edu; gillian.petrokofsky@zoo.ox.ac.uk; bsteinma@d.umn.edu; kathy.willis@zoo.ox.ac.uk)

Mountain tropical forests of the Southern Maya Area (Pacific Chiapas and Guatemala, El Salvador and Northern Honduras) predominantly comprise pine
and oak formations, which form intricate mosaics and complex successional interactions following large-scale fire. These forests have been transformed by
the peoples of the Maya civilization through practices of horticulture, agriculture and architectural developments over thousands of years. In this study we
identify: (i) the natural baseline vegetation of the region: (ii) when human impact and agrarian practices began in the Maya uplands; and (iii) what impacts the
Maya had on forest structure, composition, and successional regeneration. Past vegetation, anthropogenic use of fire, and faunal abundance were reconstructed
using proxy analysis of fossil pollen, macroscopic charcoal, microscopic charcoal, and dung fungal spores (Sporormiella). Three phases of forest succession
were identified over the past 6,000 years broadly pertaining to the well-defined archaeological periods of (i) the Archaic (10,000-2000 B.C.); (ii) Pre-Classic
(2000 B.C. — 100 A.D.); and (iii) Terminal Pre-Classic (100-250 A.D.), Classic (250-950 A.D.), and Post-Classic (950-1522A.D.). Persistent high intensity
burning during the Late-PreClassic to Classic Period resulted in a compositional change of forest structure ¢.150 B.C. from oak (Quercus) dominated forests to
pine (Pinus) dominated forests. We present the earliest evidence for agriculture within the Southern Maya Area through presence of peppers (Capsicum) from
3850B.C. and the rise of maize cultivation (Zea mays) from 970 B.C. The legacy of Pre-Columbian anthropogenically driven fire in these mountain tropical
forests demonstrates the resilience and thresholds for fire driven succession.

Assessing ecosystem services from mountain forests

Himlal Baral*
YCenter for International Forestry Research, Bogor, Indonesia (h.baral@cgiar.org)

Mountain forest ecosystems provide a wide range of direct and indirect contributions to the people who live in the mountains and surrounding areas. Occupying
steep slopes at high elevation, these ecosystems provide services such as stabilizing slopes, regulating hydrological cycles, maintaining rich biodiversity and
supporting the livelihoods of those who are diverse in culture but vulnerable to poverty and food security. To manage these services sustainably, their diverse
values must be recognized, assessed and valued. To support this assessment, this paper 1) reviews several tools for assessing the sociocultural, economic
and ecological values of mountain forest ecosystem services, 2) demonstrates case studies of tool applications from several countries namely, Bhutan, India,
Indonesia, Iran and Nepal, and 3) discusses assessment challenges that should be considered in the application of these tools. Several challenges exist for the
assessment of mountain forest ecosystem services and these must be reflected in assessment design. These challenges include the complexity of defining and
classifying ecosystem services; limited availability of data on ecosystem services; uncertainties associated with climate change; complex relationships among
services including trade-offs and synergies; and limitation of assessments to build successful payments for ecosystem services.
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Non-timber forest product as cultural ecosystem services: a case study from the Western Ukraine

Nataliya Stryamets*, Giulia Mattalia', Renata Soukand*
YCa’Foscari University of Venice, Venice, Italy (natastr@gmail.com; juliamattalia@gmail.com; renata.soukand@unive.it)

Forests provide a diversity of tangible and intangible benefits for sustaining local rural livelihoods. The analysis of the intangible benefits provided by forest
landscapes have been highlighted as significant research question recently. Within the framework of intimate human-nature interaction, the aim of our research
was to analyze the role of non-timber forest products (NTFPs) as cultural ecosystem services for rural residents in the Carpathian Mountains and Roztochya,
Western Ukraine. We conducted seventy-two in-depth semi-structured interviews with local rural residents during summer 2018 to understand the role of
forest resources as cultural ecosystem services, focusing on spiritual uses of different plant and mushroom taxa. Despite the severe restrictions of performing
religious rituals for over fifty years (1939-1991), we found a richness of used rituals and NTFPs. Our results show the celebration of ten religious feasts among
Christians in the region, in which 40 wild plant (most important Salix sp., Acorus calamus, Armoracia rusticana ) and 12 mushroom taxa (most important
Boletus sp., Leccinum sp.) were employed as ritual food and as ornamental decorations. We discuss the need to maintain cultural use of NTFPs, especially in
Western Ukraine. We conclude that the role of NTFPs as cultural ecosystem services for local livelihoods is crucial. Moreover, cultural values and human-nature
interactions are irreplaceable and secure the preservation of cultural heritage.This project has received funding from the ERC (grant agreement No 714874
[https://cordis.europa.eu/project/rcn/208447_en.html]).

The LandsCare system: a tool to add value to cultural ecosystem services / Sistema LandsCare: ferramenta para a valorizagdo dos
servigos ecossistémicos culturais

Michele Benetti Leite*, Pablo Martinez de Anguita®?
LandsCare, Santa Maria, RS, Brasil; *Universidade Rey Juan Carlos, Madri, Spain, *LandsCare Madri Spain
(micheleleit@gmail.com; pablo.martinezdeanguita@gmail.com)

E cada vez maior a pressdo sobre os ecossistemas, especialmente os florestais, muitas vezes por falta de alternativas sustentaveis que superem o custo de
oportunidade da terra. E preciso encontrar mecanismos pelos quais a sociedade que se beneficia da riqueza natural possa contribuir a sua conservagio, apoiando
seus proprietarios. Uma das alternativas mais utilizadas para fomentar a conservagao sao 0s esquemas de pagamento por servicos ecossistémicos (PSE), que
pretendem captar e reverter parte dos beneficios que a conservacao do patrimdnio natural e cultural geram a sociedade. Entretanto, os projetos sdo normalmente
com foco em carbono ou recursos hidricos, e os servigos culturais sao negligenciados. No caso, os PSE por servicos culturais florestais, sdo sistemas que tentam
capturar o valor intangivel destes servicos (e que ndo possuem mercado), para assim compensar aos responsaveis pela sua conservacao. Por isso o aplicativo
LandsCare surge como uma proposta inovadora de interpretacéo da paisagem com foco nos servicos ecossistémicos de beleza cénica (incluindo os culturais) e
de biodiversidade, buscando dar visibilidade ao territdrio, agregando valor a paisagem, aos seus valores culturais e a quem torna isso possivel. LandsCare é uma
ferramenta pratica pois auxilia na valoracdo desses servigos através do método de valoragdo contingente que esta inserido nele, pois cada usuario destina, de
forma pessoal, um valor ao micropagamento, que é destinado diretamente ao provedor dos servigos. O usuario do aplicativo tem informacéo georreferenciada
sobre natureza, cultura, trilhas, onde comer e hospedar-se, produtos tipicos e guias locais na zona em que se aplica LandsCare.

Forests, people and biodiversity: Chiles national integrated monitoring of forest ecosystems

Sabine Miiller-Using®, Carlos Bahamodez', Jaime Valdes®
YINFOR, Valdivia, Chile; *FAO, Santiago, Chile (smuller@infor.cl; chahamon@infor:cl; jaime.valdes@fao.org)

Chilehostsan extraordinary diversity of ecosystemsas its natural forests cover 13.6 million ha and possess almost one-third of the world’s few remaining large
tracts of relatively undisturbed temperate forest; 70 % of these forests are private and were regulated since 2008 by a “Native Forest Law”. The government of
Chile has developed relevant instruments to monitor these forest ecosystems, namely the Vegetation Cadaster and the National Forest Inventory (NFI), which
have led toimproved policies and practices stopping overall deforestation. However, two major concerns remain. One is the continuous degradation of forests
(an estimated 58944 ha/year according to the national reference level of forest emissions). The second issue is the increasing demand of wood biomass to cover
household heating demand, which imply a threat to the forest ecosystem integrity. For adequate monitoring, Chile created the “Integrated national Monitoring
System on Forest Ecosystems” in support of policies and Sustainable Forest Management practices incorporating REDD+ and biodiversity conservation. It
was built upon a holistic model considering a wide range of socioeconomic and biodiversity variables. The system includes the permanent participation of the
society concerned, ensuring a governance model for monitoring at scales from the local to the national.For its implementation, it was necessary to create an
inter-institutional coordination and management structure and to free data for its use by national and local policy and regulation formulators. First results show
the usefulness of this system to initiate landscape restoration processes with a territory focus in three geographically very different areas.

The Parana pine (araucdria) and the cultural landscape in the colonial center of Parana, Brazil / A araucaria e a paisagem cultural em
nucleo colonial paranaense

Janice Bernardo', Marcelo Langer*, Luciane Regina Meira Bastos Camargo’, Camila Sanchotene®, Viviane Gariba’,Marcio Pereira da Rocha*
'Eng.Florestal Universidade Federal do Parand, Curitiba, Brasil; °Faculdade Estdcio Curitiba, Curitiba, Brasil; *SESI Curitiba, Curitiba, Brasil
(janicebs@gmail.com; malanger04@yahoo.es; lucianebastos.psi@gmail.com; camilasanchotene@gmail.com, viviane.gariba@gmail.com; mprocha0l @
gmail.com)

No final do século XIX imensas florestas da Mata Atlantica, ricas da espécie Araucaria angustifolia, cobriam o Estado do Parana. Na col6nia Murici, fundada em
1878, localizada em Séo José dos Pinhais, a araucaria foi a primeira fonte de renda, era picada e vendida como lenha em Curitiba, foi também utilizada para construir
pontes, carrogas e as casas. Troncos inteiros eram encaixados nas extremidades e constituiam as paredes das “casas de troncos”, o trabalho era comunitario e artesanal.
Prevaleceu a instalagdo dos imigrantes poloneses que trouxeram consigo o conhecimento das técnicas agricolas e das técnicas construtivas, o saber fazerda carpintaria
e de outras tradicdes do pais de origem. A madeira obteve importancia econdmica e social, o pinheiro e 0 pinhdo constituiram os elementos simbdlicos do espirito
Paranista alcangando importancia artistica e cultural. O objetivo do estudo ¢ avaliar a relagdo da floresta de araucaria com a paisagem cultural da Col6énia Murici. A
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metodologia consiste na aplicagdo de questionarios usando a Avaliagdo Social do Ciclo de Vida (ACV-S) que define os principais grupos de interesse e as subcategorias
de impacto social, entre eles os residentes da col6nia e descendentes dos imigrantes, os religiosos, 0s gestores e o0s turistas. Busca desse modo analisar o reconhecimento
dos valores ambientais e culturais locais. Visa compreender a relagdo homem natureza e os valores que as sustentam, a fim de viabilizar a motivagao responsavel da
sociedade na promogao da qualidade de vida e das acdes de preservacao do patrimdnio natural, material e imaterial da regi&o.

Alternative management models for addressing emerging demand on forest-based cultural services: a case-study in Northern Italy

Giulia Corradini', Mauro Masiero', Davide Pettenella, Ilaria Doimo', Paola Gatto*
YUniversity of Padova, Padova, Italy (giulia.corradini@unipd.it; mauro.masiero@unipd.it; davide.pettenella@unipd.it; ilaria.doimo@phd.unipd.it; paola.
gatto@unipd.it)

Scientists and practitioners are paying growing attention to forest-based cultural ecosystem services (ES), including Forest Care Initiatives (FCIs). FCls are organized
initiatives supporting active and passive interaction with forests, aiming at increasing human health, wellbeing and quality of life. The use of forests for cultural,
recreational and therapeutic uses may represent an opportunity for valuing forest resources and supporting development in marginalized areas. However, this requires
new management solutions as well as tailored planning and forest management models (FMMs). The paper analyses the case of the Lowland Forest Association (AFP),
a network of forests located in Northern Italy, close to densely populated and touristic sites along the Adriatic Sea. Within the European Union Horizon 2020 project
ALTERFOR, current FMMs and stakeholder’s ES needs/priorities have been identified via field surveys, meetings and interviews. Data have been then analysed,
discussed with experts and modeled to set alternative FMMs and to assess the basket of ES associated to them.It has emerged that cultural ES, including FCls, are
paramount for local stakeholders, however FMMs for promoting them are not limited to technical aspects, rather they shall include mechanisms to enhance governance
of forest resources. Alternative FMMs -including group forest management solutions, new investment mechanisms to attract investors, ad hoc initiatives, etc. -shall
combine silvicultural choices and arrangements to favor cooperation among different actors. Results from the AFP case study may provide useful insights to inform
future policies and inspire research activities on management choices for the provision of forest-based ES.

Tourism in the forested landscape close to urban areas: Parco Regionale dei Castelli Romani case study

Magdalena Pichlerova', Roman Sitko*, Igor Gallay*, Zuzana Gallayova*, Andrea Diviakova', Hana Ollerova*, Andrea Zacharova', Zuzana Perhacova?,
Adela Wiezikova*

YTechnical University in Zvolen, Zvolen, Slovakia (magi*.pichler@gmail.com; sitko@tuzvo.sk,; gallay@tuzvo.sk, zgallayova@gmail.com;
andreadiviakova@gmail.com; hana.ollerova@tuzvo.sk; andrea.m.zacharova@gmail.com; zperhacova@gmail.com; a.wiezikova@gmail.com)

Different forms of tourism with properly secured infrastructure can encourage the arrival of tourists to the region together with an economic benefit. Planning is essential
to minimize any impact of human activities and to support the functioning of natural processes. Recently the demand for products and services relating more to health
and well-being are on rise, especially in forested areas. This is also supported by results of the public survey we carried out in Italy in 2017. It can be stated that forests
for people represent especially the source of relaxation and clean air, rather than the source of wood. Our poster represents the case study focused on development of
soft (health) tourism in forested landscape close to Roma. Our study area lies within the Parco Regionale dei Castelli Romani and belongs to the Colli Albani volcanic
complex. The dominant nature feature of the area is lake Nemi. We focused our attention on its basic natural environment characteristics as well as local features
(e.g. exposure of mostly used public areas and trails to direct sunlight). Important input data is on vegetation and quantification of its direct and indirect benefits, as
well as determination of possible risks (e.g. allergenic plants, etc.). Introduced is also the Trail assessment decision check-list for measures proposal, to help various
subjects to evaluate trails condition. Further, we created land cover and land use characteristics and classification with the use of a very high resolution satellite images,
supplemented by assessment of vegetation change over the year 2017.

Economic valuation of remaining carob trees through direct and indirect benefits to conserve the biocultural landscape, a foundation for
quality of life / Valoracion economica del relicto de algarrobos, por beneficiarios directos e indirectos para la conservacion del paisaje biocultural,
fundamento del vivir bien

Huascar Camacho*
YUniversidad Mayor de San Simén , Cochabamba, Plurinational State of Bolivia (huascachoo@hotmail.com)

En la comunidad de Tiataco, municipio de Arbieto, Cochabamba, Bolivia, existe un relicto de 12 hectareas de algarrobos centenarios que por muchisimos afios estuvo
haciendo solo presencia paisajistica, sin que la comunidad y sus habitantes puedan aprovechar de la diversidad de los servicios ambientales que brinda el bosque. Para
demostrar el potencial integral del relicto, se desarrollaron junto a los comunarios, actividades teorico practicas, que permitieron identificar su valor socio-economico,
cultural e historico. Se aplico la metodologia de valoracién contingente con formato binario, entre beneficiarios directos (familias de la comunidad), e indirectos
(residentes en la ciudad de Cochabamba, 35 km de Tiataco) obteniendo como resultado, la disposicion a pagar por los beneficiarios directos 58,42 Bs/afio (8.39
USD/aiio) y de 105.288 Bs/aiio (15.12 USD/aiio) por los indirectos (tipos de cambio septiembre 2018, B.C.B.: 1 $US = 6,96 Bs). Con los resultados de la valoracion
econdmica, se implementaron acciones de conservacion y manejo silvicultural, como de recuperacion de saberes bioculturales que promueven y dinamizan relaciones
de equilibrio y armonia entre el hombre y la naturaleza, junto con la creacion de modelos de desarrollo econdmico local. La recuperacion de saberes locales desde el
ambito social y antropoldgico, permitié implementar actividades de Jornadas turisticas, socio, culturales pedagdgicas que recuperan los ritos, costumbres y tradiciones
de la cosmovision andina, practicadas en el Aya Markay quilla (noviembre, mes de retribucion con los difuntos) como son La Wallunk’a nativa y el Mast’aku,
manifestaciones vivas referentes a la Vida y la Muerte.

Incorporation of non-timber forest products in forest plantation: case study on the growth and yield performance of NTFPS in
modified Taungya System

Rita Baaba Abekah', Regina Yeboah'
*Resource Management Support Centre, Kumasi, Ghana (ritabaabaabekah@yahoo.com; oforiattaregina@yahoo.co.uk)

The Forestry Commission of Ghana has adopted forest plantations as a strategy to ensure landscape restoration, enhance environmental quality and develop a
sustainable resource base to satisfy future timber demands. Modified Taungya System (MTS) is a co-management system between the Forestry Commission
and smallholder farmers that allows inter-cropping of timber and food crops. Practitioners and farmers observed decline in NTFPs from the wild which in recent
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times have become a threatening to source of livelihood that often contributes significantly to household incomes. NTFPs were introduced in MTS to engage
farmers to protect the forest from wildfire and decrease theft incidences. However, farmers had to leave these lands because their crops were not doing well
during canopy closure. Grains of paradise amongst others were found to do well under shade but the best silvicultural practice to apply is indefinite. This study
was undertaking to research and determine the best condition (spacing, % of shade, height and yield) suitable for Grain of Paradise cultivation. Primary data
was used to gather information. The results show that growth of the Grains of Paradise can grow and yield under both stands (7eak and Cedrela). However, GoP
under 7eak stand with planting distance of 4X4 and shade cover 84%-86% was found as the suitable condition for GoP productions in terms of growth and yield.
Recommended that the Production of GoP should be introduced to other MTS farmers and interested farmers throughout the country as an alternative livelihood.

Bamboo agroforestry in East China: models and their socioeconomic importance

Xiaoniu Xu®, Qin Wang', Jingjing Wang*
YAnhui Agricultural University, Hefei, China (xnxu6162@163.com; glsforest@ahau.edu.cn; forest6211@sina.com)

Bamboo is an extremely versatile plant capable of providing ecological, economic and livelihood security to the people. However, there are limited available data
to verify the suitability of the system. In this study, an investigation was conducted in eastern China to analyse the potential socioeconomic and environmental
benefits of Moso bamboo (Phyllostachys pubescens) based agroforestryand accentuate implications on sustainable rural development in the region.Bamboo
forests are a typical forest type in Southern China, representing an area of 6.16 million hectares, and more than 70% of the bamboo forests consist of Moso
bamboo. Bamboos play a major role in the livelihood of rural people and rural industry. Results from the investigation showed that there are five models which
outmatch most tree species the ability to provide versatility of use. These models include bamboo-tea model, bamboo-medicinal plant model, bamboo—-edible
fungi model, bamboo—poultry model, and bamboo—tree mixed forest. With comparison to the mono-bamboo system, the economic benefits increased 1 to 4
times for these models. The benefit-cost ratios varied from 2.19 to 3.52. The maximum income in Moso bamboo — Bletilla striata (precious Chinese medicine)
model reached US$ 2.32x104/ha/yr. In addition, soil organic carbon, and available nitrogen and phosphorus increased in the intercropping systems. Therefore,
bamboo-based agroforestry systems are expected to open new income streams by diversifying agroecosystems and offering multiple economic benefits, which
can contribute to rural poverty reduction and improved livelihoods in the hilly area.

Effect of light and nutrient availability and planting methods on the productivity of Adenophora divaricata and Heracleum moellendorffii

Byung Bae Park'?, Woo Bin Youn', Aung Aung*, Si Ho Han*, Huong Thi Thuy Dao*, Jeong Min Seo', Ser-Oddamba Byambadorj*, Se Bin Kim*
tDepartment of Environment and Forest Resources, Chungnam National University, Daejeon, Republic of Korea, *Korean Society of Forest Sicence Seoul,
Republic of Korea (bbpark@cnu.ac.kr; younwoobin95@gmail.com; aungaungl1361986@gmail.com; bupleurumhan@cnu.ac.kr;

thuyhuong. 150495@gmail.com,; jmseo3@naver.com; seroddamba@gmail.com, sbkim@cnu.ac.kr)

In the agroforestry system, woody plants can affect the quantity and quality of produced herbaceous vegetation. So, the relationship between woody plants and
herbaceous vegetation is important. To implement successful agroforestry system, it will be necessary to know the characteristics of plants in the microclimate.
For this, we studied the effects of artificial shade and fertilizer on productivity of plants. For this research, Heracleum moellendorffii (H) and Adenophora
divaricata (A) was used. We set the three treatments: shade, fertilization and planting method. For shade treatment, 0%, 35% and 55% shading nets were
installed in consideration of different light availability in natural forests. As for fertilization, N, P, K 20-20-20 fertilizer was used. And for planting method,
single and mixed planting methods were used with 2 species with the idea of inter and intra-specific relationship in nature. And we replicated them three
times. As a result, productivity of H was higher in the 35% shading and fertilization treatment and that of A was higher in the 0% shading and non-fertilization
treatment than other treatments. Also, when two different species were planted together, it was found that the competition effect was significant, which greatly
influenced the growth of other species. Therefore, the success of agroforestry systems depends on the selection and management of appropriate shade tolerant
herbaceous species for optimal productivity and sustainability. So, further studies with each factor would help to clarify the relative importance of each factor
as limiting factors of yield in agroforestry systems.

Progress and results of agroforestry in Chile: connecting agriculture to the forests / Desarrollo y resultados de la agroforesteria en Chile:
conectando la agricultura con los bosques

Alvaro Sotomayor', Alejandro Lucero, Jaime Salinas*, Arnoldo Villarroel', Bernardo Acuria*
Yinstituto Forestal, Coyhaique, Chile (asotomay@jinfor.cl; alucero@infor.cl; jsalinas@infor.cl; arnoldo.villarroel@infor.cl; bacuna@infor.cl)

En Chile durante su colonizacién, y hasta inicios del siglo XX, existieron Politicas de Estado para eliminar bosques, utilizando sistema de cortas y quemas,
para utilizar estos terrenos en actividades agricolas y ganaderas. Esta politica origin6 que el 49,1% de los suelos se encuentren erosionados, equivalente
a 36,8 millones de hectareas. Los principales factores responsables de esta erosion ha sido la accion humana. Para paliar lo anterior han existido politicas
de forestacion con fines industriales desde la década del 70, y programas de recuperacion de suelos degradados. En Chile se ha estudiado durante los
ultimos 20 afios un modelo de desarrollo agroforestal alternativo al forestal tradicional con fines industriales, con el objetivo de entregar alternativas a los
pequefios productores agricolas, fomentandose la introduccion de especies lefiosas en los campos considerando su identidad cultural, sistema productivo,
y recuperacion de suelos. Con esta forma de reintroduccion de especies lefosas bajo sistemas agroforestales, se han verificado disminucion de procesos
erosivos de hasta 1.700% en terrenos con practicas para cultivos agricolas tradicionales; reduccion del viento hasta un 200% por el establecimiento de
arboles en sistemas silvopastorales, originando a su vez un aumento de la produccion pratense; uso de cortinas cortavientos aumentando la productividad
pratense y cultivos agricolas hasta 41%. Esta forma de reintroducir arboles en los campos, bajo ordenacion agroforestal, ha tenido mejor aceptacion en
pequenos y medianos propietarios que plantaciones industriales, donde un 93,1% de estos prefieren establecer arboles en un arreglo agroforestal, versus
27,5% que mostraron disposicion a forestar con plantaciones tradicionales

Application of legislation and public policies related to ecosystem services in the Lujan River basin of Argentina, and connections
to levels of perception and educational education / La aplicacién de normativa y politicas publicas sobre servicios ecosistémicos en la
cuenca del Rio Lujan, Argentina, y su interrelacion con los niveles de percepcion y de educacion ambiental

Clara Minaverry*, Mariano Ferro®

YCONICET, INEDES, Lujan, Argentina, *Universidad de Buenos Aires, Facultad de Derecho, Buenos Aires, Argentina (clara.minaverry@gmail.com;
cminaverry@mail.unlu.edu.ar)
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La Cuenca del Rio Lujan es el sistema hidrico mas importante de la Region Metropolitana del Gran Buenos Aires (Argentina), posee una superficie total de 2940 km
y una longitud de 450 km. Se encuentra dentro de la region pampeana, en la subregion de la pampa ondulada y se caracteriza por la ausencia de arboles, la
existencia del pastizal como fisonomia predominante. El régimen hidrico abundante de esta area es ideal para el cultivo de cereales, mientras los suaves valles
formados por rios, arroyos y arroyuelos son indispensables para el ganado. En las areas rurales, las transformaciones antropicas han modificado este paisaje
original por el de agrosistemas. Dada la relevancia estratégica que posee este ambito territorial, el objetivo principal de este trabajo es exponer los principales
lineamientos de la normativa y de las politicas publicas ambientales vinculadas con la proteccion de los servicios ecosistémicos en la Cuenca del Rio Lujan en
la Provincia de Buenos Aires, en Argentina, y relevar los niveles de percepcion ambiental de la poblacion. La metodologia consistira en realizar un analisis de
documentos publicos a través de la aplicacion de la hermenéutica juridica, y también un relevamiento de la percepcion ambiental de la poblacién mediante la
confeccion, realizacion y procesamiento de los resultados brindados por encuestas.

Integrated governance of forests on the Northern Coast of Sdo Paulo, Brazil: the role of the Fazenda and Cagandoca Quilombola
communities in protecting ecosystem services / Governanga integrada de florestas na regido do litoral norte do estado de Sao Paulo, Brasil:
o lugar das comunidades quilombolas da Fazenda e Cagandoca na protecdo dos servigos de ecossistema

Gerson de Freitas Junior'?, Maria de Fatima Pereira Alves'?, Paula Cristina de Oliveira Castro’
!Universidade Aberta de Portugal - UAb, Lisboa, Portugal; *Centro para Ecologia Funcional - CEF Science for People & the Planet, Coimbra, Portugal,
3Universidade de Coimbra - UC, Coimbra, Portugal (gerson.freitas.junior@gmail.com; fatimaa@uab.pt; pcastro@ci.uc.pt)

O processo histérico de criagdo de um modelo de protecdo ambiental na forma de Unidades de Conservagdo (UCs) no Brasil se desenvolveu sobre um
contexto de profundo conflito socioambiental. Criaram-se areas de prote¢do em locais habitados por comunidades tradicionais (indigenas, caboclos, sitiantes,
seringueiros, caigaras e, especificamente, quilombolas), de modo que essas populacdes que organizaram seus territorios, sua cultura e seu modo de vida e
construiram os espagos que habitam historicamente, constituindo-os em florestas culturais (e em florestas de memoria), tiveram sua mobilidade e sua realizagdo
social restringidas pelas diretrizes das UCs. Marginalizadas em relagdo ao processo de criagdo das UCs pelos érgdos do poder publico e ambientais, essas
populagdes tradicionais resistem, se organizam e buscam garantir seus direitos, como o reconhecimento de sua ancestralidade (em oposicéo a ideia de terra
nullius). Objetiva-se verificar, em abordagem indutivo-comparativa, como as comunidades da Fazenda e da Cagandoca se relacionam com a natureza do ponto
de vista da sustentabilidade, contribuem para a protecdo dos servigos de ecossistema e desenvolvem sistemas de participagdo cidadd. Em pesquisa quali-
quantitativa recorrendo a entrevistas, pretende-se construir tipologias de governanga e niveis de participacéo destas comunidades.

Financial viability of agroforestry systems using cacao to restore degraded pastures in Southeastern Para, Brazil / Viabilidade financeira
de sistema agroflorestal com cacaueiro para restauragdo de pastagens degradadas no Sudeste do Para

Thais Ferreira Maier', Rodrigo Mauro Freire*
'The Nature Conservancy, Belem, Brazil (tferreira@tnc.org; rfreire@tnc.org)

Os sistemas agroflorestais com cacaueiro (7heobroma cacao) tém se apresentado como uma solugdo para o reflorestamento econdmico e social no sudeste do
Para. A The Nature Conservancy vem trabalhando no Projeto Cacau floresta, nos municipios de Sao Félix do Xingu e Tucuma, utilizando estes sistemas para
restauracdo de pastagens degradadas, gerando renda e aumentando a seguranca alimentar dos pequenos produtores. O objetivo deste trabalho foi realizar uma
analise financeira de um SAF com cacaueiro e frutiferas para producao de polpas, na regido de Sao Félix do Xingu, PA. A composicao das receitas foi calculada
a partir da comercializacéo das améndoas de cacau, banana (Musa sp.), inhame (Dioscorea spp. L.), jild (Solanum aethiopicum) e polpas de cacau e goiaba
(Psidium guajava). Na composi¢do dos custos foi considerada toda méo de obra necessaria para implantagdo, manejo e beneficiamento dos produtos, bem
como insumos, equipamentos e infraestrutura utilizados na produgao. Como resultados, o modelo se mostrou viavel financeiramente a uma taxa de 5,5% ao
ano, apresentando taxa interna de retorno (TIR) de 22,04%, valor presente liquido (VPL) de R$ 43.457,96, relagdo beneficio/custo de 1,7 e payback descontado
de 9 anos, em um horizonte de 20 anos de analise. O cacau foi 0 elemento que mais contribuiu com a geracédo de renda, sendo complementado pela produgao
de polpas, seguido da produco de banana. E fundamental encontrar solucdes para geragdo de renda nos primeiros anos do sistema, para que o payback possa
diminuir e aumentar a viabilidade financeira ao pequeno agricultor.

Beyond income: motivations for family farmers to incorporate greater diversity of native trees in agroforestry systems in Eastern
Amazonia / Para além da renda: motivagoes para agricultores familiares incorporarem maior diversidade de drvores nativas em sistemas
agroflorestais (SAFs) na Amazénia Oriental

Mario Oliveira Neto', Livia Navegantes-Alves*
tUniversidade Federal do Pard, Belém, Brasil (marioneto.eng@hotmail.com; Inavegantes@gmail.com)

Agricultores familiares amazonicos praticam a recuperacao florestal de variadas formas, destacando-se os Sistemas Agroflorestais (SAFs) pela intensidade da
acdo antropica. Esses sistemas podem apresentar diferentes graus de biodiversidade, conforme a deciséo do agricultor. O presente estudo objetiva analisar as
motivacdes dos agricultores familiares para incorporar uma maior diversidade de arvores nativas nos SAFs, no municipio de Tomé Acu, estado do Para. Este
municipio foi escolhido por ter um histdrico de praticas agroflorestais ao longo de 30 anos, onde foram aplicadas entrevistas semiestruturadas e observacao
direta com 17 agricultores familiares praticantes de SAFs. As espécies agricolas e perenes (Piper nigrum, Theobroma cacao, Theobroma grandiflorum, Euterpe
oleracea) sdopredominantes nos SAFs analisados, pois, segundo os agricultores, sdo elas que sustentam as despesas da familia. As espécies arb6reas tém
como fun¢ao primordial o sombreamento, tanto para fins produtivos das espécies agricolas, quanto para o conforto microclimatico.Além de geracao de renda
e qualidade de vida, aspectos morais, religiosos e preocupacdes sociais, especialmente com as geracdes futuras e com os vizinhos, foram referenciados como
motivos centrais para integracdo de maior diversidade arbdrea. Trés fatores sobressairam como impulsos para incorporar arvores nativas nos SAFs: mercado e
incentivo estatal, e conhecimento das espécies. Em sintese, os agricultores familiares destacaram variadas motivagdes para incorporagéo de maior diversidade
de arvores nos SAFs, a fungdo das espécies e os impulsos internos e externos também devem ser considerados para compreenséo e estimulo a diversificagao.

Diversity of agroforestry systems in the State of Bahia, Brazil / Diversidad de los sistemas agroforestales en el estado de Bahia, Brasil

Rozimar de Pereira®, Gabriel Andrade®, Thaine Silva', Silvanne Santos*
YUniversidade Federal Rural de Pernambuco, Cruz das Almas, Brasil (rozimarcp@gmail.com, andradegabrieel@gmail.com; silvathai28@gmail.com,
analise.silvane@yahoo.com.br)
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Los sistemas agroforestales (SAFs) son un sistema de uso de la tierra con la introduccion o retencion deliberada de arboles en asociacion con otros cultivos
perennes o anuales y/ o animales, presentando mutuo beneficio resultante de las interacciones ecologicas y economicas. Asi se constituyen en una alternativa
para aliar la estabilidad del ecosistema con miras a la eficiencia y optimizacion de recursos naturales en la produccion de forma integrada y sostenida. El objetivo
de este trabajo fue evaluar la diversidad de especies arboreas de los SAFs en los municipios Reconcavo de Bahia - Brasil. Se utilizaron enfoques participativa
y multidisciplinario, herramientas del DRP y Diagnostico Rural Rapido. Los SAF se definieron en 4 tipos. Los datos fueron analizados por la estadistica
descriptiva y andlisis de factores por el indice de similitud. En los SAFs se observo la ocurrencia de especies frutales, madereras, medicinales y ornamentales
en las propiedades estudiadas (30), con 98 diferentes especies encontradas, distribuidas en 35 familias botanicas. Las familias Fabaceae y Myrtaceae fueron las
mas representativas en numero de especies. Los modelos SAF1, SAF2, SAF3 y SAF4 presentaron indices de diversidad Shannon (H ) de 3,155; 3172; 3135;
2,843 y la equidad (J ©) 0,906; 0,928; 0,957; 0,949, respectivamente. En cuanto 32,8% de las especies muestreadas son pioneras, el 24,5% secundarias iniciales,
el 39,9% secundarias tardias y el 2,8% sin caracterizacion. El Sistema Agroforestal es de gran relevancia para los remanentes de Mata Atlantica en Bahia, ya
que presentan una significativa biodiversidad local.

Food security and income from traditional African oils

Anne Mette Lykke' ®; Imael Henri Nestor Bassolé’, Amadé Ouédraogo’, Elie Antoine Padonow’, Amadou Malé Kouyaté*

Ydarhus University, Silkeborg, Denmark, *University of Ouaga I, Ouagadougou, Burkina Faso; *National University of Agriculture, Ketou, Benin; *Institute of
Rural Economy, Sikasso, Mali (aml@bios.au.dk, ismael.bassole@gmail.com; amadeouedraogo@gmail.com; padonouelie@gmail.com; amadoumkouyate@,
yahoo.fr)

Food oil of good quality is important for health, food security and income. Women in rural Africa traditionally extract oil from seeds of numerous native trees, but
the potentials are far from fully realized. During two projects, QUALITREE and TREEFOOD, we investigated ethnobotanical knowledge in Mali and Burkina Faso,
analyzed physiochemical properties of over 30 native oil trees and made a literature review of native tree oils from West Africa. Local knowledge about oil production
is often confined to local areas or specific ethnic groups. Screening of oils from native species revealed very good potentials for ameliorated use, production, sale
and export. Examples of highly interesting oil species are Adansonia digitata, Afzelia afiicana, Balanites aegyptiaca, Carapa procera, Lannea kerstingii, Lophira
lanceolata and Pentadesma butyracea. Few species (mainly Elaeis guineensis and Vitellaria paradoxa) are highly investigated and used, despite the fact that there
is clearly an extraordinary potential for improving health, food security and economic development in poor communities via diversified, increased and improved oil
production. Marketing interests of oil includes both local and international markets. However, in many cases tree planting or nature protection in collaboration with
local communities are needed to ensure sufficient and continuous oil supplies. Such activities have a potential to improve local biodiversity and give opportunities for
carbon certification and sale.

Influence of the tree component in the animal production in an integrated crop livstock system in an environmental protection area
in the Brazilian Subtropic

Silvano Kruchelski*, Thales Baggio®, Breno Campos®, Anibal de Moraes*
tUniversidade Federal do Parand, Curitiba, Brasil (silvanokr65@gmail.com; baggio.thales@gmail.com,;brenomcamposs@gmail.com, anibaldemoraes@,
gmail.com)

This study aimed to compare animal daily gain of beef cattle in four arrangements of Integrated Crop-Livestock Systems. The experiment was carried out at
Canguiri Farm of the Federal University of Parand, located in Pinhais, PR, (25°23°30”S 49°07°30” W), as part of the Technological Center of Innovation in
Agriculture protocol. The protocol is located in an Environmental Protection Area with 1400 mm average of total annual rainfall, 12.5 °C and 22.5 °C of mean
minimum and maximum temperature, respectively. The design was a randomized block with three repetitions and four treatments, livestock system (LS),
silvopastoral system (SS), livestock and crop system (LC) and livestock - crop with tree system (LCT). Plot size was about 1.5 hectares for each experimental
unit. The tree species in the SS and LCT systems was Eucalyptus benthamii spacing 14.0 m between tree rows, and 2.0 m within the tree row. The average tree
height was 13.65 m. The grazing method was continuous stocking with variable stocking rate, to the “put and take” technique. A group of 36 animals (testers)
was used on the study. Three animals testers (Angus breed) was taken for each treatment. The experiment was conducted from Jun/2017 to March/2018. The
comparison of the mean variables evaluated between LS, SS, LC and LCT was performed by the Tukey test. Daily weight gain was evaluated weighing testers
each 28 days during ten months. The daily weight gain did not present significant difference for treatments (LS = 0.82 kg; SS =0.77 kg; LC = 0.86 kg; LCT =
0.84 kg).

Towards productive landscapes: trade-offs in tree-cover and income across a matrix of smallholder agricultural land-use systems

Syed Rahman*
YCenter for International Forestry Research (CIFOR), Bogor, Indonesia (sumonsociology@yahoo.com)

One of the main causes of tropical forest loss is conversion to agriculture, which is constantly increasing as a dominant land cover in the tropics. The loss of
forests greatly affects biodiversity and ecosystem services. This paper assesses the economic return from increasing tree cover in agricultural landscapes in two
tropical locations, West Java, Indonesia and Eastern Bangladesh. Agroforestry systems are com-pared with subsistence seasonal food-crop-based agricultural
systems. Data were collected through rapid rural appraisal, field observation, focus groups and semi-structured interviews of farm households. The inclusion
of agroforestry tree crops in seasonal agriculture improved the systems’ overall economic performance (net present value), even when it reduced understorey
crop production. However, seasonal agriculture has higher income per unit of land area used for crop cultivation compared with the tree establishment and
development phase of agroforestry farms. Thus, there is a trade-off between short-term loss of agricultural income and longer-term economic gain from planting
trees in farmland. For resource-poor farmers to implement this change, institutional support is needed to improve their knowledge and skills with this unfamiliar
form of land management, sufficient capital for the initial investment,and an increase in the security of land tenure.
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Empowering farmers in India through sandalwood cultivation & economic development impact in Rural India

K. T. Chandrashekar, Malleshachari Lingachar*
Sandalwood Society of India, Bangalore, India (ktchandrashekar2@gmail.com; mallesh@itrads.com)

Indian Sandalwood is considered as the richest forest species and it was declared as Royal Tree in India. Santalum album L. is considered as a premium class
which is commercially known as East Indian Sandal wood. Indian Sandalwood is highly prized due to its fragrant wood, oil, which is used as a fixative in world
class perfumes, aromatherapy, various pharmaceutical preparations and cosmetics. The oil has an important role in indigenous system of medicinal properties.
Every part of the tree is exploitable; sapwood also finds utilization in carving and turnery. Demand of sandalwood is in the tune of 20,000 Metric tons and oil
demand estimated at 1000 tons in the international markets. Different agro forestry models introduced are helping farmers realizing higher yield. With other
forest species as host plants, the whole eco system of sandalwood clusters is helping in improved soil carbon. This fertile land is becoming useful in growing
many high return inter crops. Developed value added products in sandalwood as part of improving farmers revenue. In addition to farmers getting very high
economic value, introduction of value added products in sandalwood is helping government in huge revenues. In the next few years, India will see its economic
independence by way of empowering rural India. This paper discusses the various agro forestry models introduced, steps taken to improve soil fertility, value
added products introduction & yield growth.

Involvement of Tribal Community in cultivation of Cinnamomum malabatrum (Burm. F.BI) and Persea macarantha (Nees Kosterm)
trees across Western Ghats of India asbinding material for Agarbhati (incense) industry

K. T. Chandrashekar', Malleshachari Lingachar*
Sandalwood Society of India, Bangalore, India (kichandrashekar2@gmail.com,; mallesh@itrads.com)

Burning of incense is a century’s old tradition in the religious rites, rituals, and customs of all communities in Asian countries. In India, incense is
more commonly known as agarbathi. It is also used as air freshener, disinfectant and masking agent. Indian incense industry is one of the most vibrant
cottage industries that employees up to 2 million people who are mostly under privileged in the country. Incense export industry has grown at a CAGR
of 15% and is expected to grow exponentially and reach USD 3.5 B (AIAMA) in the next five years. The industry today has scarcity of forest based raw
materials like jigat (binding material). The expansion of agarbathi industry has inflated the demand for jigat. These trees are grown in Western Ghats
of India where the population of tribal community is highest. These trees have been over exploited and are unable to regenerate themselves as they are
unscientifically debarked. It is estimated that approximately 20,000 ha. of captive plantation is required in the next ten years. Cultivation of these trees
in different clusters is done in select areas and plans are already drawn for further expansion. In this paper, selection, cultivation of high bark yielding
and adhesive property of trees is discussed. This paper also presents structured plans to enrich the livelihood of tribal community by involving them
closely in raising the large scale plantation.

Forests for people seen in a national forest inventory (NFI) perspective: experiences and results of measuring cultural ecosystem
services in Denmark

Frank Sondergaard Jensen* @ Thomas Nord-Larsen®, Vivian Kvist Johannsen*
YUniversity of Copenhagen, Frederiksberg, Denmark (fsj@ign.ku.dk; tnl@ign.ku.dk; vkj@ign.ku.dk)

A number of international processes aim to monitor the forest status, which includes cultural values and services like forest recreation — the question is
what role National Forest Inventories (NFIs) can play in this context. The Danish NFI is a continuous sample-based inventory with partial re-placement
of sample plots based on a 2 x 2 km grid. A number of recreational indicators is registered as part of the NFI measurement procedures, including: access
(forest roads, formal and informal paths), camping (formal campsites, evidence of camping and camp fires), infrastructure (hunting facilities and other
visitor facilities) and abuse (littering, vandalism). Danish forests are easily accessible as a total of 70% of the sample clusters were accessible by forest
roads or paths. The recreational activity is visible in the forest. On 46% of the clusters, the NFI teams found evidence of camping, camp fires, hunting
facilities or other visitor facilities (forest playgrounds, picnic tables etc). The downside to the widespread activity is that litter was found on 20% of the
clusters.It is revealed that NFIs relatively simply and cost efficient can be expanded to include a number of recreational/social indicators which generally
is not available otherwise. The measurements is a valuable contribution to sustainable knowledge-based management and policy decisions, and may
serve as a baseline for monitoring the trend in parts of both the supply and demand of forest recreation — as well as the downside of the activity such as
littering or vandalism.

Portuguese regional agroforestry innovation network from the AFINET Project: SWOT analysis after two years of establishment

Joana Paulo'®; Raquel Almeida’, Jodo Palma', Ana Tomas", Margarida Tomé*
Unstituto Superior de Agronomia, Lisboa, Portugal (joanaap@isa.ulisboa.pt; rpalmeida@isa.ulisboa.p; joaopalma@jisa.ulisboa.pt;
anaraqueltomas@gmail.com; magatome@isa.ulisboa.pt)

The AFINET project acts in nine European countries aiming at taking up available research results on agroforestry into agricultural practice. Portugal is
one of those countries. One of the main tools developed by the project is the creation, at each participating country, of Regional Agroforestry Innovation
Networks (RAIN). A SWOT analysis exercise was carried out in order to analyze current results of the RAIN actions. The results show: Strengths
— current interest on Agroforestry; — large impact of the available communication channels, in particular social media; — relationship to the EURAF
member’s community; — high number of agroforestry systems and practices referred by stakeholders; — awareness of relationships constraints between different
stakeholder types; Weaknesses — small impact at the national policy level; — practical constrains to increase the implementation of activities covering a broader
geographical distribution area; — lack of expertise regarding all of the referred topics, demanding a significant increase of time to tackle them; Opportunities —
using the RAIN as the network for future projects related to the Agroforestry topic; — increase communication of scientific knowledge from science to practice;
— establishment of new experimental and demonstration trials in collaboration to farmers; — basis for the creation of a national Agroforestry association; Threats
—lack of funding for RAIN activities sustainability after 2019; — large scope of subjects approached by the RAIN members, that increase the demand of funding
for future activity; — concentration of efforts in already well established and recognized agroforestry systems in Portugal; — lack of institutional awareness to
the agroforestry concept.
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Urbanisation and implications on norms, taboos and customs in forest governance of Miombo woodlands and implications on forest
governance among peri-urban and rural communities

Felix Kalaba*
tCopperbelt University, School of Natural Resources, Kitwe, Zambia (kanungwe@gmail.com)

Migration of people in new areas has the potential to change existing norms and customs regulating human-forest interactions. The study aimed at
understanding how different cultural institutional settings shape access, use and governance of forest resources. This study was conducted in the Miombo
woodlands of Zambia’s Copperbelt region. Data was collected using a multiple methods approach combining household interviews with 244 households,
focus group discussions and key informant interviews. Findings show that traditional rules regarding harvesting of forest products are prominent in rural
settings as opposed to peri-urban areas. Local institutions affect the prevalence of norms and customs that inform resource utilization and management.
Communities in peri-urban areas do not engage in protecting forests for any environmental or cultural services. The lack of traditional institutions and
diversity of ethnic tribes has led to erosion of cultural norms and practices that regulate forest use. In customary lands, traditional rules on forest use and
management exist. Forested areas are important for providing cultural services and norms, taboos and folkways exist that regulate harvesting of products
such as barks for medicinal purposes. Traditional governance of forest resources is more likely to provide sustainable management due to adherence to
cultural norms, and proximity to decision making structures. Urbanization has the capacity to change local institutional arrangements undermining and
eroding customary systems due to diversity of tribes around urban centres. Management of woodlands around urban areas requires deliberate measures
to strengthen local authority and promote locally appropriate management actions and plans.

Developing regenerative agroforestry designs to foster gender-responsive forest restoration in the Brazilian Amazon

Mariana Oliveira', Paula Costa’, Valter Ziantoni®
YWRI Brasil, Sdo Paulo, Brasil;, ’PRETATERRA, Sio Paulo, Brasil (moliveira@wri.org, paula.costa.agroforestry@gmail.com; ziantoni.valter@gmail.com)

Project entitled Restoration Compatible with Gender Equality and Climate Change, aims to enhance efforts on the link between low-carbon agriculture
techniques, forest restoration and sustainable landscape management in Juruti, PA, Brazil. With an HDI of 0.592, the region depends on agro-extractivism
and subsistence agriculture based on slash-and-burn cassava cultivation. Fallow reduced from 20 to 2 years, constant growing population, and the increase
of wildfires make mandatory creation of new agriculture regenerative models to thrive under climate change conditions. The study aimed to develop
participative agroforestry designs as an alternative for slash and burn in the region; prototyping and implementing modular replicable agroforestry units
in a successional decision-making logic. During 2018, data collection and pairwise sessions were conducted in 25 communities (157 farmers). The
analysis used selected principles, criteria, and indicators. Final adjustments were made merging local ecological knowledge, empirical information and
scientific data. Result was a co-created elastic regenerative design, maximizing biomass production and high-value fruit indigenous trees within the
system. Estimative annual yield per hectare for cassava is 12 ton; fruits, 24.4 tons and dry biomass, over 3.53 tons, after 4 years, according to farmers’
preferences, system can migrate to (1) agrosilvipasture, (2) perennial fruit orchard or (3) biodiverse NTFP forest. Implementation has already started in
Nov-2018. With the presented design its expected to drastically improve food resilience while imputing new cash crops and creating an elastic and highly
acceptable low-carbon model for amazon cassava-based agriculture, building a new productive paradigm which is sustainable, resilient and long-lasting.

The commercialization of Adansonia digitata L. In Malawi: from emergency food to high value market products?

Chifundo Chopi- Msadala'?, Chimuleke Munthali*, Kathrin Meinhold®, Dietrich Darr’
"Mzuzu University, Mzuzu, Malawi; *Rhine -Waal University, Kleve, Germany (chifundochopi@gmail.com; chimuleke.munthali@gmail.com;
kathrin.meinhold@hochschule-rhein-waal.de; dietrich.darr@hochschule-rhein-waal.de)

The baobab tree (Adansonia digitata L.)is common in semi-arid sub-Saharan Africa and an important source of Non Wood Forest Products (NWFP). Its fruits
contain high amounts of vitamin C, E, calcium and dietary fiber. Other parts of the tree are traditionally used for human consumption, particularly during lean
seasons. In line with increasing demand for natural, healthy and nutritious food products in domestic and international markets, the baobab has great potential
to address human nutrition and improve rural livelihoods if commercialized properly. In Malawi, where demand for baobab has substantially increased within
the last decade, the baobab fruits are being commercialized by both formal and informal processing enterprises to produce fruit juice, cosmetics, ice-lollies and
sweets for various rural and urban consumer segments. Yet, information about the sociodemographic background and quality preferences of baobab consumers
is scanty. Therefore, a consumer study of 179 juice consumers was conducted in formal and informal retail markets. Qualitative and quantitative data was
analyzed by means of cluster analysis and cross tabulation. Results suggest that consumers of baobab and fruit juices in major supermarkets are mostly females
between 21 to 40 years old, mainly hold a bachelor’s degree and belong to the middle income group. Consumers mostly preferred imported fruit juices over
baobab juice due to packaging quality and sweetness. The study concludes that domestic baobab processors should invest in product innovation and process
improvements, and quality standards need to be enforced which encourage the positioning of baobab products in higher value segments.

Tree shade control for farming inside Tan Phu Protection Forest of Vietnam: the conflict or new farming technique

Trang Bui Thi Thu®, Linh Nguyen Thuy My’
YWietnam National University of Forestry Southern Campus, Dong Nai, Vietnam, *Vietnamese Academy of Forest Sciences, Ha noi, Vietnham
(trang.bui3282@gmail.com; linh.ntm@rcfee.org.vn)

Agroforestry systems not only play an important technique to minimize negative impacts on biodiversity, human livelihoods, well-being in conservation work,
but also create the conflict between conservation and development objectives. In some agroforestry systems in Tan Phu Protection Forest of Vietnam, in order
to facilitate coffee and peppercorn production, local people tend to release Dipterocarpaceae tree shade by branch cutting all. This practice is not forbidden in
law but has been leading to negative impacts on long-term conservation work: reducing on forest tree foliage, branch production and increment annual stem
diameter. Paying farmer to protect forest is minimal in comparison with benefits from their crops, thus it’s hard to encourage them cultivating crops without
pruning forest trees. This paper aims to provide the view of gaps in relevant policies and how to building on mutually beneficial relationships among farmers
and authorities in Tan Phu. The systematic reviews on forestry policies and relevant journal articles are implemented to access the influences of these policies
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and law to farmer livelihoods and conservation conflicts. Some studies on specific land-use management and optimal tree shade methods in agroforestry systems
are further discussed. The results expect to seek the optimal shade tree density and shade cover for agroforestry systems. And the suggestion to recommend legal
and institutional frameworks in agroforestry sector and the options for policy action to support the development of not only improving conservation outcomes,
but also respecting and protecting the rights of local people in the use and management of forests.

Interventions for agroforestry and species restoration in Novel Forests of Puerto Rico: enrichment planting success before and after
Hurricane Maria

Génesis Tua Ayala®, Oscar Abelleira Martinez*
tUniversidad de Puerto Rico, Mayaguez, Puerto Rico (genesis.tua@upr.edu; oscarj.abelleira@upr.edu)

Much of Puerto Rico is covered by novel forests growing on lands previously used for intensive agriculture, resulting in extreme soil degradation and dominance
of introduced tree species. Social-ecological vulnerabilities to extreme events call for interventions to support provision of goods and biodiversity conservation
in abundant and idle novel forests. We report on year-one of an experiment to test the suitability of novel forests for agroforestry and species restoration
interventions in Puerto Rico, as affected by Hurricane Maria on September, 2017. We established enrichment plantings of sun (avocado, breadfruit), shade
(cacao, coffee) and native (jacana, jagua) fruit tree species to test for effects of dominant canopy tree species traits upon planted tree species growth and
survival. Beginning on August, 2017, we planted six individuals of each species on each of 30 sites of which roughly half were dominated by nitrogen-fixing
tree species. Ten and 20 sites were planted before and within six months after the event, respectively. We observed high survival rates (80%) of all species
across all sites, including those planted before the Hurricane. Planted tree growth was boosted at sites were the Hurricane caused canopy opening or flooding.
Results are too preliminary to indicate relationships between planted tree species growth, survival and dominant species traits, yet show the capacity of novel
forests for successful establishment of agricultural and extirpated species, protecting plantings from extreme events. Long-term results will aid communities and
institutions couple Puerto Rico’s forests with provision of goods, biodiversity conservation and resilience to extreme events.

Agroforestry in Southern Africa - new pathways of innovative land use systems under a changing climate (ASAP)

Rafael Bohn Reckziegel* ®: Lars Borrass®, Steve Carr®, Paxie Chirwa", Roger Funk®, Sibylle K. Hassler’, Jorg Helmschrot', Hans-Peter Kahle* (i0)
Friederike Lang®, Rebekka Maier®, Mirko Maelicke®, Christopher Morhart* ®: Nicholas P Ndlowi’, Betserai I. Nyoka®, Thomas Seifert!’,

Jonathan P. Sheppard* ®; Stephen Syampungani®, Ben du Toit”?, Maik Veste"

YChair of Forest Growth, University of Freiburg, Freiburg im Breisgau, Germany, *Chair of Forest and Environmental Policy, University of Freiburg,
Freiburg im Breisgau, Germany, *Economic Botany Programme, National Botanical Research Institute, Windhoek, Namibia; *Department of Plant and

Soil Sciences, University of Pretoria, Pretoria, South Africa; ®Institute of Soil Landscape Research, Leibniz Centre for Agricultural Landscape Research,
Miincheberg, Germany; °Institute for Water and River Basin Management, Karlsruhe Institute of Technology, Karlsruhe, Germany,; "Southern Afiican
Science Service Centre for Climate Change and Adaptive Land Management (SASSCAL), Windhoek, Namibia, Chair of Soil Ecology, University of Freiburg,
Freiburg im Breisgau, Germany, *World Agroforestry Centre, ICRAF-Southern Africa Node, Chitedze Research Station, Lilongwe, Malawi, '’Scientes
Mondium UG, Altomiinster; Germany, “Department of Plant and Environmental Sciences, The Copperbelt University, Kitwe, Zambia; '?Department of Forest
and Wood Science, Stellenbosch University, Stellenbosch, South Africa; Centrum for Energy Technology Brandenburg e.V. (CEBra), Cottbus, Germany
(rafael.bohn.reckziegel@iww.uni-freiburg.de; lars.borrass@ifp.uni-freiburg.de; steve.carr@mawf.gov.na, paxie.chirwa@up.ac.za; rfunk@zalf.de;
sibylle.hassler@kit.edu; joerg.helmschrot@sasscal.org; hans-peter.kahle@iww.uni-freiburg.de; friederike.lang@bodenkunde.uni-freiburg.de;
rebekka.maier@bodenkunde.uni-freiburg.de; mirko.maelicke@kit.edu; christopher.morhart@iww.uni-freiburg.de, pyndlovu86@gmail.com;
b.nyoka@cgiar.org; t.seifert@scimond.com; jonathan.sheppard@iww.uni-freiburg.de; ssyampungani@yahoo.com; ben@sun.ac.za, maik.veste@icloud.com)

Climate change is already a measurable reality generating significant social, economic and environmental challenges, impacting sustainable development
around the globe. The African continent is most vulnerable to the forecasted change in global climate, Southern Africa in particular will face severe challenges
within the upcoming decades. Innovative, flexible and improved land use systems are expected to be part of the adaptive solution, mitigating the effects of
a changing climate and positively influencing agriculture and food security under altered conditions. The BMBF funded research project ‘Agroforestry in
Southern Africa - new Pathways of innovative land use systems under a changing climate’ (acronym ASAP; grant number: 0LL1803) incorporating partners
from South Africa, Namibia, Mozambique, Malawi and Zambia alongside researchers from Germany, targets the employment of agroforestry systems (AFS),
as an appropriate response to climate change.ASAP aims at investigating ecosystem services as well as socio-economic and environmental benefits of AFS
in the southern Africa region. The chosen transdisciplinary approach to investigate the biophysical environment and ecosystem services in conjunction with
socio-economic aspects of AFS will help develop a better understanding of a range of possible solutions using AFS for varied agro-climatic zones and landscape
scales. The exploration of human-environment interactions within AFS is a major focus with the intention of facilitating a sustainable improvement to rural
livelihood utilising AFS. Project outputs will be disseminated to practitioners and researchers through local facilitators in the framework of workshops, lectures
and practical guidance in order to establish a paradigm shift.

Tree-based conflict management mechanisms among small land holders in agroforestry systems of Kenya

Pauline Bala', Abdalla Kisiwa®, Samson Okoth®, Robert Nyambati*, Joyce Okumu?, Joshua Cheboiwo*

1Kenya Forestry Research Institute -RVERP, Turbo, Kenya; *Kenya Forestry Research Institurte -RVERP, Londiani, Kenya, ’Kenya Forestry Research
Institute LVBERP, Maseno, Kenya; *Kenya Forestry Research Institute, Nairobi, Kenya; (paulineballa@gmail.com; abdulkyz@yahoo.com,
mcojijosamsa@gmail.com; nyambatir@yahoo.com; joyce.okumu@gmail.com; jkchemangare@yahoo.com)

Afforestation programs for adaptation to climate change is challenged by competing land uses. Such conflicts arise whenever there is divergent, incompatible
use; access and management of the land resources. Agroforestry is considered an option to reconcile such competition. However, practicing agroforestry on
small land holdings remain a challenge due to negative ecological and social impacts of most preferred tree species. Such negative impacts lead to conflict
among neighbouring land users and in most instances slow down afforestation efforts. Mechanisms for management of such conflict are not documented. This
study intends to explore conflicts arising from tree-planting on farm among different land users, identify the local conflict management mechanism adopted
by them and to evaluate effectiveness of the mechanisms adopted. Structured and semi structured interviews were conducted in Kisii County, Kenya. Content
analysis was done. Reduction of crop by poorly configured trees on farm and poor choice of tree species were the main sources of tree-based conflicts. Planting
f such tree species was mainly driven by the high economic value attached to such trees of negative ecological impact like Eucalyptus coupled with small
land holdings. Only 36% of the respondents employed co-operative methods of voluntary negotiations such as shared tree ownership, appropriate silvicultural
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management and compensation. Some 20% of the respondent adopted third party intervention mechanisms such as Mediation, Adjudication and Arbitration
while10% used avoidance methods. Voluntary negotiations promoted good relations but imposed some cost on livelihood strategies. When involuntary and
non-cooperative methods were employed, some land uses were displaced.

Factors affecting the willingness of households to apply HCG technology in black fungus cultivation: an investigation in the forest
area of Heilongjiang Province, China

Hongge Zhu*, Shilei Hu", Yue Ren®, Yukun Cao', Xiangyue Liu*
Northeast Forest University, Harbin, China (honggebill@163.com, yiruodongchuan@]163.com; renl13199442303@163.com; cyklk@163.com;
1335759586(@qq.com)

Hanging-bag cultivation in greenhouses (HCG) of black fungi is a new technology that is being promoted in state-owned forest regions in China. It
significantly improves the efficiency of black fungus cultivation; alleviates forested land resource shortages; promotes the smooth transition towards an
ecological economy in state-owned forest regions; and promotes the sustainable development of forested areas. However, the effective promotion and
application of HCG technology largely depends on the acceptance and willingness of households, who are the final recipients of the promotion of this
technology, to engage with it. This empirical study investigated the factors affecting the willingness of households to use HCG technology in the forest
area of Heilongjiang Province, using the technology acceptance model (TAM) framework and the partial least squares (PLS) method. The study found
that the perceived usefulness (PU) had a significantly positive effect on the willingness to accept the technology. The perceived ease of use (PEOU)
affected the willingness to use the HCG technology via the perceived usefulness (PU). Facilitating conditions (FC) not only directly affected the PEOU,
but also indirectly affected the PU via the PEOU. The results of the study should provide useful insight into the promotion and application of new forestry
technologies.

Neem tree agroforestry practices for degraded soil recovery in tropical areas

Paul Luzuriaga'?, Monica Gonzalez*, Cesar Moreira’
YTeamUp Initiative, Guayaquil, Ecuador,; >’ESPOL Guayaquil Ecuador (luzuriagamp@gmail.com; mgonzabur@gmail.com; cemoreir@espol.edu.ec)

Since 2007 several plots of Neem tree (Azadirachta indica) and Neem tree plus agroforestry techniques have been tried in the Santa Elena province, a
coastal region in Ecuador.The area where the trials took place had eroded soils, highly mineralized because of intensive fertilizer usage and dry weather
with precipitations below 300 mm per year. Vegetation as scarce mostly as small bushes characteristic in dry tropical forests. Also, previous owner and local
people have tried to produce short term crops with unsuccessful results.The study started by finding endemic species capable to survive in dry weather.
Saman, Guayacan and Neem tree were found in the region. Propagation techniques were applied to these species under low irrigation conditions. Neem tree
seemed successful with almost 57% survival while others presented 19% for Saman and 33% for Guayacan. After a 7 years adaptation process, Neem tree
propagation achieved 73% survival as seedlings, and 64% after planted in the field.Plots developed with agroforestry practices produced micro-climates
capable of retaining air humidity and contribute to pasture growth. Cattle was introduced at the fourth year of forestry management. Cattle management
started at 0.5 heads per hectare and stabilized at 2 heads per hectare at the tenth year. Other byproducts were obtained with proper forest management, as dry
leaves for infusions, bark powder as mild bactericide, Neem seed extract as organic pesticide, and Neem seeds residue as cattle feedstock.

Agroforestry systems in the Atlantic Forest: assessment and proposals for a diagnosis and propositions in the SPVS environmental
preserve in the coastal plain of Parand, Brazil / Sistemas agroflorestais na Mata Atldntica: diagndstico e proposi¢des em reserva ambiental
da SPVS na planicie litoranea paranaense

Stefanie Vieira de Albuquerque®, Rodrigo Condé Alves*, Ivan Crespo Silva®, Alessandro Camargo Angelo*
YUniversidade Federal do Parand, Curitiba, Brasil (stefanievieira28@gmail.com; rconde@gmail.com, ivancrespo@ufpr.br; alessandrocangelo@gmail.com)

O presente trabalho foi realizado na planicie litoranea do Parana dentro das reservas ambientais da ONG Sociedade de Pesquisa em Vida Selvagem e Educacéo
Ambiental — SPVS. Esta regido possui grande importancia ambiental, histérica e econdmica para o estado do Parana. A biodiversidade da Mata Atlantica nesta
regido em conjunto com a Serra do Mar forma uma das maiores reservas de riquezas naturais de fauna e flora no mundo. A SPVS ¢ uma ONG que atua através de
diversos projetos conservacionistas em prol da biodiversidade. Dentre esses projetos, a instituigdo constituiu trés reservas naturais na regido: Reserva Papagaio-
de-cara-roxa, Reserva Natural das dguas e Reserva Guaricica que totalizam 18.722,07 hectares de areas protegidas. Um dos maiores desafios e prioridades
destas areas é captacdo de recursos para garantir a sustentabilidade econémica e a relagdo de desenvolvimento com a populacéo local. Diante deste contexto, 0s
Sistemas Agroflorestais podem ser uma soluc¢do. Foram diagnosticados potenciais e desafios locais que orientaram a proposta de futuras a¢des de implantagao de
Sistemas agroflorestais nas reservas com base em pesquisas de campo, aplica¢@o de questiondrios e revisao de literatura. Os diagnosticos aplicados apresentaram
resultados positivos em relagdo a aceitagdo dos sistemas agroflorestais por parte da institui¢ao e funciondrios. Foram apresentadas 24 espécies que cumprem
com fungdes especificas no sistema, focando principalmente frutiferas nativas com potencial de beneficiamento e comércio. E por fim, foi apresentado um
arranjo das espécies em forma de croqui agroflorestal.

Interaction of conservation of genetic resources with forest management for mahogany and Spanish cedar in the Yucatan Peninsula,
Mexico

Sheila Ward' ©
Mahogany for the Future, Inc., San Juan, Puerto Rico (mahoganyforthefuture@gmail.com)

Various trials and gene banks have been implemented for ex situ conservation of the genetic resources of the high-value species mahogany (Swietenia
macrophylla) and Spanish cedar (Cedrela odorata) in the Yucatan Peninsula of Mexico. But these trials can be subject to loss from fire, human interference,
hurricanes, or disease. Such was the experience with a set of trials established in community forests (ejidos) in 1996 to 1998. In situ conservation of designated
seed trees in community forest reserves might be a more practical solution. Stands can be replicated in different ejidos, reducing overall vulnerability to
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loss.Mexican forest policy encourages ex situ and in situ conservation of forest genetic resources. But work remains to be done for sufficient protection of
populations and genetic resources of species under harvest for their long term sustainability. This presentation reviews long term viability and results for various
ex situ trials and seed banks for mahogany and Spanish cedar in the Yucatan, especially for the 1996-1998 trials in Quintana Roo. Of two trials of mahogany and
two trials of cedar established on community and private lands, only one remain of each. The remaining trials are being converted to seed orchards in Spring
2020. Also considered is the current status of in situ seed stands for these species, and the relative usefulness of ex situ and in situ strategies for maintaining
genetic resources. In addition, current harvest policy and possible modifications for better maintenance of populations and genetic variation are considered.

Management of natural regeneration of Araucaria angustifolia in small farms in Southern Brazil: an alternative for the conservation
of the species

Denise Jeton Cardoso*, Maria Augusta Doetzer Rosot' ®; Marilice Cordeiro Garrastazit @; André Eduardo Biscaia de Lacerda,
Yeda Maria Malheiros de Oliveira'®

Embrapa Florestas, Colombo, Brasil (denise.cardoso@embrapa.br; augusta.rosot@embrapa.br, marilice.garrastazu@embrapa.br;
andre.biscaia@embrapa.br, yeda.oliveira@embrapa.br)

Araucaria angustifolia (Bert.) O. Kuntze occurs naturally in south and Southeastern Brazil. It has cultural and ecological significance as its seeds are traditionally
consumed by local communities and are an important source of food for wildlife. It also has multiple potential uses for timber, paper, and the food industry. Its
exploitation is forbidden by law and it is currently listed as critically endangered. Because of legal limitations, regrowth of araucaria trees is seen by landowners
as problematic, thus inducing seedling removal. One way to promote its conservation is taking advantage of traditional agroforestry productive systems such
as caivas and faxinais that integrate animal husbandry, erva-mate (/lex paraguariensis), and other crop production in forested areas. Under these conditions,
araucaria regeneration is abundant and can be managed for productive and conservation goals. We analyzed two examples of such agroforestry systems and
confirmed the potential for maintaining high levels of forest diversity, income generation through livestock and erva-mate production, combined with important
regeneration of araucaria. In one area we observed a predominance of Araucaria (48%) along with 46 other species, and Araucaria plants were distributed in
various DBH classes. In the second property, we observed that Araucaria abundance corresponds to around 13% of the forest with a higher representation in
larger DBH classes (up to 86%) while maintaining a diversity of 44 tree species. Overall, despite its economic potential, the species continues to be a poorly
understood resource with limited interest in establishing plantations and maintaining natural stands.

From disaster to opportunity: examining the effects of hurricanes Irma and Maria on mahoganies in Puerto Rico and U.S. Virgin
Islands, related policy responses, and potential for enhancing long-term sustainability

Kathleen Mcginley*, Sheila Ward®
YU.S. Forest Service, International Institute of Tropical Forestry, Rio Piedras, Puerto Rico; *Mahogany for the Future, Inc., San Juan, Puerto Rico
(kmcginley@fs.fed.us;, mahoganyforthefuture@gmail.com)

In September 2017, two major hurricanes — Irma and Maria — passed through the Caribbean, resulting in significant loss of life, impacts on local economies,
and effects on natural resources. Large areas of forest were nearly to completely defoliated and countless trees were uprooted, snapped, or damaged in natural to
urban settings. Tree damage and death occurred throughout the islands, including high-value species, such as big-leaf, small-leaf, and hybrid mahoganies. These
species are not native to Puerto Rico or the U.S. Virgin Islands, but have become naturalized with extensive planting since they were first introduced in 1790.
Although significant volumes of hurricane-downed mahoganies and other timber species were collected in debris removals as part of the response and recovery
efforts in Puerto Rico and the U.S. Virgin Islands, very limited volumes were salvaged for timber and other products, due in large part to limited industrial
capacity for wood transformation as well as limited foresight or policy coherence on disturbance-downed wood. The local economic loss has been estimated
at millions of dollars. We examine the effects of the 2017 hurricanes on planted and naturalized mahoganies in Puerto Rico and the U.S. Virgin Islands and the
related short and long term management and policy responses. We discuss the implications for the sustainable management and use of these high value species,
in the context of islands searching for solutions that increase resilience and decrease dependence on imports, including wood products, and which face a likely
future of more severe and frequent storms and hurricanes.

Araucaria angustifolia breeding program at Embrapa Florestas

Valderés Aparecida de Sousa', Ananda Virginia de Aguiar, Miguel Luiz Menezes de Freitas®, Alexandre Sebbenn?®, Jarbas Yukio Shimizu®
Embrapa Florestas, Colombo, Brasil; *Instituto Florestal de Sdo Paulo, Sdo Paulo, Brasil; *Autonomous, Curitiba, Brasil (valderes.sousa@embrapa.br;
ananda.aguiar@embrapa.br, miguellmfreitas@yahoo.com.br; alexandresebbenn@yahoo.com.br; shimizujy@gmail.com)

Araucaria angustifolia (Bert.) O. Ktze is a native species from Brazil which plays as important social and economic role, especially in the southernmost region
of the country. Currently it is threatened on extinction, and consequently its remnants cannot be exploited. Conservation by use is one feasible way to conserve
this tree through plantations ensuring adequate variability. However, the seed supply with high physiological and genetic quality to this plantation is a major
problem which could be overcome through breeding programs. Embrapa Florestas (CNPF), together with Instituto Florestal de Sdo Paulo (IF-SP) started a
breeding program nearly 40 years ago as provenance/progenies tests, covering a wide natural area. As Araucaria occurs in an over a wide geographical region,
southern and Southeastern Brazil, differences between them must be considered in breeding and conservation programs. The introduced tests were submitted
to a thinning of 50 % intensity. From recombining of the remaining trees seeds a second generation provenance/progeny tests were established in Curitibanos-
SC, Ponta Grossa-PR, Cacador-SC, and Monte Belo do Sul-SC. Consequently, a higher productivity gain is expected in relation to the current seed sources.
Moreover a participatory improvement is being considered aiming to promote the increasing of variability and the development and use of adapted germplasm
to specific conditions. For this purpose a cooperative araucaria breeding project is been implemented among Embrapa Florestas and partners aiming to develop
genetically improved seeds and clones of araucaria, based on a wider genetic base to ensure the potential for genetic improvement for consecutive generations.

Threatened by conservation: addressing policy gaps for the maintenance of high-density Brazil nut tree clumps

Paulo Marcelo Paiva*
‘Embrapa Amapd, Macapd, Brasil (paulo.paiva@embrapa.br)

Considered a cornerstone species in Amazonian forest conservation strategies, the Brazil nut enjoys a unique status. It is immune to cutting and most of its
distribution is under some category of protected area. Nonetheless, both nut-gatherers and researchers consistently report insufficient natural regeneration
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levels and the population decline of high-density stands, including at strict nature reserves. The initial hypothesis of seed overharvesting lacks consensus as
later studies identified the scarcity of canopy gaps at mature forests as the main cause for the recruitment failure of this gap-loving species. This observation
supports the anthropogenic origin hypothesis and is consistent with the abundant recruitment observed in traditional swiddens, where the regeneration density
increases with the number of cultivation cycles. This is due to a number of factors, including the scatterhoarder habit of the natural disperser, gap-clearance
frequency, species’ resistance to fire and remarkable re-sprouting capability. Nut-gatherers intuitively understand the role of swiddens for the maintenance and
expansion of high-density Brazil nut stands, and many voluntarily protect their spontaneously enriched fallows from further cultivation cycles. Surprisingly, the
very conservation policies end up hindering such traditional management practices. For example, when forbidding nut-gatherers/swidden-farmers from clearing
new plots of forest in exchange for those fallows they chose to protect. Expensive, labor-intensive and unpopular recommendations like enrichment planting are
puny alternatives for what the ubiquitous swiddens can do, provided revised policies allow them to. Failing that, densities of senescent Brazil nut stands will
continue to decrease until hardly justifying the “sustainable alternative to deforestation” discourse.

Morphometry of Araucaria angustifolia at different altitudes in Southern Brazil applied in the identification of critical growth points

Pollyni Ricken* @; André Felipe Hess?, Patricia Pévoa de Mattos’ ®; Nelson Yoshihiro Nakajima', Roberto Tuyoshi Hosokawa
tUniversidade Federal do Parand, Curitiba, Brasil, *Universidade do Estado de Santa Catarina, Lages, Brasil; *Embrapa Florestas, Colombo, Brasil
(pollyni7@hotmail.com; andre.hess@udesc.br, patricia.mattos@embrapa.br,; nelson.nakajima@ufpr.br; roberto.hosokawa@pq.cnpq.br)

The aim of this study was to use morphometric characteristics of Araucaria angustifolia, as basis to elaborate management plans. Data was collected in three
sites of Santa Catarina State: S1 (altitude of 1,350 m), S2 (1,150 m) and S3 (950 m). Random sampling and Bitterlich method were applied using 2 as basal area
factor. We sampled 247 individuals (77 at S1, 93 at S2 and 77 at S3). The degree of indexes association was examined by Pearson correlation coefficient. S2
was constituted by larger trees, indicating better growth conditions. S3 presented the highest density of trees (403 trees.ha*), while at S1 and S2 there were 362
and 188 trees.ha, respectively. At S3 most trees had a crown proportion greater than 50% and crown formal smaller than 1, reflecting trees with narrower and
longer crowns. The height/diameter ratio was similar among sites (0.4 to 0.5). Diameter correlation with slenderness ratiowas negative and bigger than 70%. In
all sites diameter at 1.30 m from ground level (DBH) showed positive relation with crown diameter, indicating that as trees increase in DBH, crown diameters
also increase. The removal of competing trees becomes essential to increase growth rate by increasing space and light incidence. Morphometric indexes can be
used to support sustainable forest management plans, allowing the identification of critical points related to the trees development pattern.

Adapting the Prodan method for sampling species associated with Araucaria angustifolia (Bertol.) Kuntze /Adapta¢do do uso do método
de Prodan para amostragem de espécies associadas a Araucaria angustifolia (Bertol.) Kuntze

Joelmir Augustinho Mazon'?, Richeliel Albert Rodrigues Silva'?, Luciano Farinha Watzlawick*
tUniversidade Estadual do Centro Oeste, Guarapuava, Brasil, *Faculdade Guairacd Guarapuava Brasil; 3Universidade Federal do Rio Grande do Norte
Natal, Brasil (joelmir23@hotmail.com; richelielufrn@gmail.com; farinha@unicentro.br)

Este trabalho objetivou a adaptacdo do método de amostragem de area variavel de Prodan para o estudo de espécies de porte arbéreo que ocorrem com
maior frequéncia proximas a Araucéria (4raucaria angustifolia), considerando estas como espécies associadas desta espécie. Para tanto, percorreram-se cinco
transectos equidistantes paralelamente em 100 metros, totalizando 1.830 metros de caminhamento em um fragmento de Floresta Ombrofila Mista de 22 hectares
no Parque Natural Municipal das Araucérias, em Guarapuava, PR. A aplicacdo do método consistiu na demarcagdo de individuos de Araucéria ao longo de
cada transecto,utilizando-os como ponto central para a unidade amostral e a cada destes, determinou-se o raio das seis arvores mais proximas, as quais foram
identificadas taxonomicamente e classificadas quanto a sua frequéncia absoluta. Foram mensurados 55 individuos de Araucaria ao longo de todos os transectos,
cujo os diametros variaram em média 71,5 + 26,8 cm, contemplando uma area total amostrada de 0,54 hectares e um total 38 espécies encontradas. As espécies
mais frequentemente identificadas consideradas como associadas da Araucaria foram: Campomanesia xanthocarpa O. Berg, que ocorreu proxima de 51% das
Araucérias observadas, Casearia decandra Jacq. (34,5%), Gymnanthes klotzschiana MUll. Arg. (30,1%), Araucaria angustifolia € Cinnamodendron dinisii
Schwanke (27,3%), Allophylus edulis (A. St- Hil., Cambess e A. Juss.) Radlk (20%) e Matayba elaeagnoides Radlk. (18,2%). A adaptacdo do método de Prodan
mostra-se uma ferramenta til para o entendimento da ecologia e fitossociologia da Araucaria angustifolia, podendo ser utilizada para projetos de manejo e
conservagao desta espécie iconica e tdo ameacada no Brasil devido a sua importancia econdémica.

Genetic analysis of growth curves of individual trees and country-wide provenances of Araucaria angustifolia shows huge potential for
enhanced domestication, breeding and conservation of this iconic Brazilian conifer

Rafael Tassinari Resende', Pedro Tanno’, Orzenil Bonfim Silva-Junior’, Ananda Virginia de Aguiar®, Valderés Aparecida de Sousa®, Alexandre Sebbenn’’,
Dario Grattapaglia®’

YUniversidade Federal de Goias, Goidnia, Brasil; *Universidade de Brasilia, Brasilia, Brasil; *Embrapa Recursos Genéticos e Biotecnologia, Brasilia,
Brasil; *Embrapa Florestas, Colombo, Brasil, *Instituto Florestal de Sdo Paulo, Sdo Paulo, Brasil, ° Universidade Estadual Paulista “Jullio de Mesquita
Filho”, Ilha Solteira, Brasil; "Universidade Catélica de Brasilia, Brasilia, Brasil (rafael.tassinari@gmail.com; tanno.pedro@gmail.com;
orzenil.silva@embrapa.br; ananda.aguiar@embrapa.br, valderes.sousa@embrapa.br, alexandresebbenn@yahoo.com.br, dario.grattapaglia@embrapa.br)

Understanding the growth behavior of forest tree species is important for early selection, and to understand ecological patterns, predict future biomass and
adaptive tree fitness. We investigated the genetic variation for growth traits of Araucaria angustifolia in a trial involving 122 families from 15 provenances from
three Brazilian regions. Measurements at ages 7, 24, 32, 33 and 35 were used to adjust continuous growth curves based on nonlinear mixed-effect models for all
2,158 trees, providing estimates for unmeasured ages in the 7-35 interval. Estimated values closely matched observed ones and a reduction of the coefficient of
residual variation was observed in the estimated data, possibly due to removal of random error in observed measurements, making the estimated curves more
reliable to predict growth patterns. Genetic variation within provenances was greater than between, with a trend of increasing heritabilities over time for most
provenances. Growth curves show that trees invest first in DBH and later in height, and even at age 35 4. angustifolia does not show biomass growth stagnation.
Provenances with great potential for breeding and genetic conservation were identified with variable adaptation to support global climate and landscape change.
The data clearly indicate potential for early selection at age 7-10 with 85% accuracy of selection at age 35, and possibility of shortening rotation age to 15-20
years by selecting the best individuals and families. These results underscore the huge potential of expanding investments in breeding and plantation forestry of
A. angustifolia with a concomitant enhancement of conservation efforts.
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Growth of different progeny of Araucaria angustifolia (Bertol.) O. Kuntze in Southwestern Parana, Brazil / Crescimento de diferentes
progénies de Araucaria angustifolia (Bertol.) O. Kuntze no Sudoeste do Estado do Parana

Marcos Eduardo da Silva Santos*, Emanoele Cristina Weiss*, Wellington Mateus Ribeiro Dzindzik', Michel Anderson Masiero', Eleandro José Brun* (0]
YUniversidade Tecnoldgica Federal do Parand, Dois Vizinhos, Brasil (marcoseduardoferraz12@gmail.com; weissemanoele@gmail.com;
wellingtondzindzik@alunos.utfpr.edu.br;, masiero@alunos.utfpr.edu.br; eleandrobrun.utfpr@gmail.com)

Araucaria angustifolia é considerada uma espécie ameacada de extingao, devido a exploracéo indiscriminada e erosao genética historicamente ocorrida. Existe
uma grande necessidade de pesquisas e melhoramento da espécie visando conservagao e uso sustentavel da mesma. Neste trabalho, avaliou-se o desempenho
silvicultural de diferentes progénies de A. angustifolia, em experimento emdelineamento inteiramente casualizado (DIC), implantadas em julho/2016, em
30 tratamentos (progénies) oriundas de Santa Catarina (15) e Parana (15), com trés repeticdes de cinco mudas cada. Este trabalho apresenta os resultados do
inventario realizados aos dois anos de idade, para as variaveis: Diametro do colo (D); Altura (H) e Vigor (V), as quais foram submetidas a analise de variancia
e teste de médias de Tukey a 5% no programa SISVAR v; 5.6. Houve diferenca significativa entre as progénies para H e D, onde a maior média para H foi na
progénie 957PR (1,54 m) diferindo significativamente de algumas progénies como a 958PR (0,18 m) que obteve a menor altura. No D, o maior valor ocorreu
na progénie 963PR (4,2 cm) e a menor foi a 954PR (0,35 cm). Quanto ao vigor (V), 96,6% apresentam o vigor médio, 2,2% baixo e 1,2% alto, mostrando
que as plantas ainda estdo em processo de adaptagdo. Ocorreram diferengas significativa entre o crescimento das araucarias, onde as progénies do Parana (PR)
apresentam-se melhor adaptadas que as de Santa Catarina (SC), principalmente as progénies 963PR e 957PR que obtiveram as melhores médias e vigor superior.

Roads with Araucarias: payment for ecosystem services project for small-scale rural producers

Edilson Batista de Oliveira*
*Embrapa Florestas, Colombo, Brasil (edilson.oliveira@embrapa.br)

Araucaria angustifolia is the symbolic tree species of Southern Brazil. However, its extensive exploitation over several decades to meet domestic and export
market demands for lumber, as well as the expansion of agriculture, has resulted in a significant reduction in the species’ population and its inclusion on the
Brazilian list of threatened species. Through Payment for Ecosystem Services, the Roads with Araucarias Project encourages the planting of A. angustifolia
along roadways and property lines on small-scale family farms. Rural producers plant A. angustifolia trees on their properties and are remunerated by
private companies who use the trees as compensation for greenhouse gas emissions and to promote other ecosystem services, such as roadway landscaping,
environmental protection, preservation of the A. angustifolia species, environmental education, production of 4. angustifolia pine nuts (pinhdes), benefits for
fauna, and shade for cattle. The project also seeks to increase the population size of 4. angustifolia. Each producer receives R$ 1,000 (approximately US$ 300)
annually for every 200 trees that he/she plants and maintains along roadways. The project began in 2011 and includes 70 properties in the municipalities of Lapa,
Fazenda Rio Grande, and Irati, Parana, and Cacador, Santa Catarina. In the four municipalities, 20,000 trees have been planted. However, the most positive
result is the dissemination of the technique to other rural property owners, particularly those that are not small-scale farmers. Producers have voluntarily adopted
the practice of planting 4. angustifolia along property lines because of the advantages these trees offer, including improved aesthetics.

Overcoming constraints for incorporating valuable-timber native species in the mesoamerican humid lowlands: recent research
findings on Roseodendron donnell-smithii

Boris Mendez-Paiz*
YUniversity San Carlos de Guatemala, Agriculture and Environmental Research Institute, Guatemala, Guatemala (bmpaiz@yahoo.com)

High diversity of tree species is a remarkable feature of humid tropical lowland landscapes; land conversion, forest degradation and overexploitation of wood
are reducing populations of native valuable timber producer species. Cultivation of such species is a highly desirable goal in different forestry and agroforestry
plantations; however, that is hampered by the scarcity of knowledge on their ecological requirements and feasible silvicultural treatments. This paper describes
recent research on the ecology and silviculture of Roseodendron donnell-smithii, a valuable timber producer, native of the humid lowlands of Mesoamerica.
Species remnant populations are restricted to agroforestry plantations in Guatemala, mostly on Coffee and Silvopastoral Systems due to its value for shade,
ornamental and valuable cabinet-timber. Failure of monoculture plantations established in a variety of sites throughout Guatemala with government incentives
during the last two decades, raised awareness on needed knowledge of the auto-ecology of the species as the foundation for proper silviculture. Species recent
research addressed site requirements, genetic variability and conservation, timber yield potential and stand productivity in mixed stands with other timber
species and some permanent agricultural crops as an alternative to monoculture. Research findings for Roseodendron donnell-smithii are demonstrating that
successful cultivation of valuable tropical native species is feasible for multiple purposes including productive, conservation and restoration, as long as species
ecological knowledge support appropriate design and management practices. Long-term research and collaborative efforts among different stakeholders at
national and international levels is essential to enhance innovation for increasing the use of such species.

Effects of the microclimate of different forest community type on the distribution of endangered fern, Mankyua jejuense in Jeju Island
in South Korea

Younghan You*, Euijoo Kim*, Eungpil Lee', Seungyeon Lee', Yongsik Hong", Hyunmo Jung’
'Kongju National University, Kongju, Republic of Korea, *National Inistitute of Ecology, Seochon, Republic of Korea (voueco2l@kongju.ac.kr;
euijoo@kongju.ac.kr; lyp2279@kongju.ac.kr; ecolee2 1 @kongju.ac.kr; hongfin@smail.kongju.ac.kr,; eimple01@nie.re.kr)

Endangered plant, Mankyua jejuense (fern), which is distributed only in Jeju Island in South Korea, is one of the smallest one in the world. This species appears
to be habitats called Gotjawzl where the geology and soil of the basaltic plain are scarcely developed, and temporary seasonal wetlands are often formed by
summer heavy rains. In particular, in terms of climate zone, the potential natural vegetation in this area is evergreen broad-leaved forest, but there is almost
Nno Mankyua jejuense in this area. Instead, it is distributed mainly in the floor of the deciduous forest, which can be said to be the disclimax forest type of this
area. In this study, we monitored and analyzed the microclimate of weather, light and soil factors in two different forests type of Jeju Island. Through this study,
we tried to clarify the difference of the microclimatic conditions of the two forests type and attempt to interpret the influence of such microclimate factors on
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Mankyua jejuense. As a result, the number of inundation frequency and soil water content were higher in Castanopsis sieboldii community (evergreen) than
that of Ulmus parvifolia community (deciduous), and the inundation level and light intensity were opposite. The average monthly light intensity was higher in
Castanopsis sieboldii community (evergreen) than of Ulmus parvifolia community (deciduous). In conclusion, Mankyua jejuenseis weak against flooding and
low light intensity. These microenvironmental characteristics are thought to be derived from two different life forms of woody plant communities in the upper
layer.This funded by project of the Korea Research Foundation (No. NRF-2018R1D1A1B07050269) Korea government (Ministry of Education)

Initial mortality in clones of llex paraguariensis A. St. -Hil (erva-mate) in plantations in Southwestern Parand, Brazil / Mortalidade
inicial de clones de llex paraguariensis A.St. —Hil (erva-mate) em plantio na regido sudoeste do Parana

Gabriel Michalichen', Henrique Ribeiro, Débora Kreczkiuskit, Marjorie Eliza Maia Reis, Eduardo Pimentel Araldi®, Eleandro José Brun' ®;

Ivar Wendling’ ®

YUniversidade Tecnolégica Federal do Parand, Dois Vizinhos, Brasil; *Colégio Estadual Leonardo da Vinci, Dois Vizinhos, Brazil; *Embrapa Florestas,
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A erva-mate ¢ uma espécie florestal de grande importancia ndo madeireira, tanto economicamente como culturalmente, por ser produtora da matéria prima
do chimarrdo e de uma série de outros produtos alimentares, cosméticos e medicinais. Estudos estdo em andamento com 8 diferentes clones diferenciados em
funcéo de caracteristicas relacionadas a qualidade dos produtos potenciais, em parceria com a Embrapa Florestas. Os mesmos foram plantadas em 4 blocos
com 5 mudas de cada clone por bloco, em espagamento de 1,50 m x 1,50 m, com preparo mecanizado do solo (escarificagdo) e covas manuais de 20 cm de
profundidade, com o uso de hidro gel e sombreamento por tabuas do lado oeste, em plantio realizado em Agosto de 2018. Tratos culturais de controle de
invasoras e formigas cortadeiras vem sendo realizado rotineiramente. Avaliou-se, visualmente, a mortalidade das mudas clonais aos 90 dias ap6s o plantio, onde
o clone 3 apresentou porcentagem (%) de mortalidade igual a 0%, clone 12 igual a 5%, clone 81 igual a 5%, clone 82 igual a 5%, clone 1 igual a 15%, clone 101
igual a 15%, clone 83 igual a 30% e clone 84 igual a 35%. Ocorreram grandes diferencas no indice de mortalidade, que variou de 0% (clone 3) a 35% (clone
84), mostrando que o nivel de estresse ambiental decorrente da adaptacéo inicial a area de campo € diferente entre os clones, os quais se comportam de forma
variada em sua reacéo ao clima local.

Spacing patterns for Araucaria angustifolia (Bertol.) Kuntze in two management systems for Mixed Ombrophile Forest / Padrao
espacial da Araucaria angustifolia (Bertol.) Kuntze em dois sistemas de manejo na Floresta Ombrofila Mista

Luciano Farinha Watzlawick®, Richeliel Silva®, Joelmir Mazon*
tUniversidade Estadual do Centro Oeste, Guarapuava, Brazil; (farinha@unicentro.br; richeliel@yahoo.com.br; joelmir23@hotmail.com)

Avraucaria angustifolia € um espécie pertencente a familia Araucariaceae, nativa do Brasil e em risco de extingdo. Objetivou-se neste estudo analisar o padréo
espacial da espécie em dois fragmentos de Floresta Ombrofila Mista, sendo o primeiro sob sistema silvipastoril ¢ o segundo uma floresta em processo de
sucessdo secundaria. A amostragem foi realizada em duas parcelas de 1,2 hectares, na propriedade particular Edelweiss, no municipio de Turvo, Parana. Para
isso, foram registradas as coordenadas (X, y) de cada ponto, com objetivo de testar a hipotese de completa aleatoriedade espacial (hipotese nula), por meio da
funcéo K de Ripley, na forma univariada, sendo avaliado o padréo espacial de todos os individuos da espécie, como também a distribuicdo em duas classes
diamétricas (5 a 20 cm e igual ou superior a 20 cm), no programa SpPack 1.38. A espécie apresentou distribuicdo espacial agregada nas areas de floresta em
sucessao secundaria e silvipastoril, indicando que as sementes foram dispersas proximas a planta mée. Em relagéo aos individuos das classes diamétricas de 5
a 10 cm nas duas areas, o padrdo observado também foi agregado. Nas classes superiores a 20 cm, o padrdo verificado nas duas areas foi aleatorio. O referido
padréo é esperado para as classes com maiores didametros, devido a baixa competicdo e mortalidade, estabelecendo-se assim, os individuos mais resistentes.
Pode-se concluir que a A. angustifolia apresenta 0 mesmo padrdo espacial nos dois sistemas de manejo. Diante disso, os resultados obtidos podem auxiliar no
manejo da espécie, contribuindo para sua conservagéo.

Effects of multi-stem, stand density on cone and timber production of Pinus koraiensis in a cone production circle

Hailong Shen*, Nguyen Thanh Tuan’
*Northeast Forestry University, Harbin, China; *Vietnam National University of Forestry, Southern Campus, Dong Nai, Vietnam (shenhl-cf@nefu.edu.cn;
tuanvfu2@gmail.com)

Korean pine is an excellent timber and nutritious seed production tree species natively distributed in Northeast China and adjacent areas. Recently, its edible
nut production has become a most important issue to the local economic development. During the growth and development of Pinus koraiensis, very popular
multi-stem phenomenon and stand density has great influence on its timber and seed production. Therefore, four different stand density treatments in a 40-year-
old Korean pine plantation were set and an investigation were conducted in a stand with artificial top-pruning 16 years ago to study the effects of multi-stem and
stand density on cone production and tree growth in one fruiting circle. The results shown that (1) there was significant positive correlations between natural
multi-stem of Pinus koraiensis trees and plantation density; both natural multi-stem and top-pruning derived multi-stem were favorable to increase of timber
production and cone production of Korean pine in tree level and stand level as well; (2) Korean pine plantations in about 40-year-old at 600-750 treesxhm
and multi-stem occurring position above 8-10 m were favorable to high-quality bole timber production and yield and quality promotion of cones and seeds as
well; (3) Double stem trees should be taken as the main cultivation ones because this tree types was the majority in stand, distributed uniformly, had much more
contribution to cone production, had better bole production than that of non-multi-stemmed and single-multi stemmed types, and had weak competition and
small ecological resource occupancy than that of multiple multi-stemmed type.

Diameter growth of Retrophyllum rospigliosii in the Colombian Andes / Crecimiento diamétrico de Retrophyllum rospigliosii en los Andes
Colombianos
Jorge Ramirez' ®; Alejandro Gomez?, Adriana Marin’, Jorge Ignacio Del Valle’

YUniversidad del Cauca, Popayan, Colombia, *Universidad Nacional de Colombia, Medellin, Colombia, 3Smurfit Kappa Carton de Colombia, Cali,
Colombia (j.ramirez@unicauca.edu.co; agomezch@unal.edu.co; adriana.marin@smurfitkappa.com.co, jidvalle@unal.edu.co)

Las plantaciones tropicales con especies nativas se plantean como alternativa al uso de especies exéticas debido a su aceptacion en términos ecolégicos y
sociales. El pino colombiano (Retrophyllum rospigliosii) se ha sugerido para la reforestacion comercial debido a sus posibles usos para aserrio y pulpa de
fibra larga. En plantaciones de R. rospigliosii de 20 afios en cuatro sitios contrastantes de los Andes colombianos modelamos el crecimiento del diametro (D)
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en funcion de la edad (t) con la ecuacion diferencial de tasas de crecimiento relativizadas de von Bertalanffy mediante modelos mixtos no lineales. Ajustamos
un modelo multinivel Bayesiano con dos grupos anidados, sitio e individuo, obteniendo un R-cuadrado Bayesiano de 99 % y cumpliendo los supuestos de la
regresion. Nuestros resultados sugieren que esta especie crecié hasta D =~ 30 cm en t = 18 afios; luego el crecimiento fue casi nulo. El crecimiento medio anual
de 1.6 cm afio-1, se maximiz6 rapidamente en t = 1.2 aflos cuando D = 1.7 cm. En contraste, otra conifera comiinmente plantada, Pinus patula en sitios medios y
densidades comparables alcanza en Colombia D =45 cm en t = 20 afios, y contintia creciendo a altas tasas. R. rospigliosii no parece una alternativa atractiva para
la produccién maderera. Se sugiere su preservacion en condiciones naturales, su empleo en restauracion y en reconstrucciones climaticas dada su longevidad y
la existencia de anillos de crecimiento anuales.

Experiments with mahogany plantations (Swietenia macrophylla King) in integrated forest-livestock and agroforestry systems in the
Western Amazon / Experiéncias com o plantio de mogno (Swietenia macrophylla King) em SAF e ILPF, na Amazénia Ocidental

Silas Garcia Aquino de Sousa®, Elisa V. Wandelli*, Joao Carlos Matos®
*Embrapa Amazonia Ocidental, Manaus, Brasil; *Gardeners Consulting, Manaus, Brasil (silas.garcia@embrapa.br; elisa.wandelli@embrapa.br;
Jjoaomatosconsult@gmail.com)

Na Amazonia, plantio de Swietenia macrophylla em escala comercial enfrenta grande desafio. Objetivou-se neste trabalho sistematizar experiéncias com
o plantio de mogno, ao longo de 26 anos de pesquisa agroflorestal, na Regido Metropolitana de Manaus-AM (RMM). O plantio mais antigo foi realizado
em jan/1993, na Esta¢do Experimental da Embrapa (2° 517 13” - 60° 02’ 95”). Os mogno foram plantados conjuntamente com Inga edulis e distribuidos em
trés sitios (1,5 ha), em trés condi¢des de plantio e uma testemunha, uma em SAF-multiextratificado, consociado com Theobroma gradiflorum, entre outros
nove componentes e duas em ILPF-agrosilvipastoril 1 (altos insumos) e 2 (baixos insumos), consorciado com Schizolobium amazénico, pastagem e culturas
agricolas, totalizando 66 mognos/tratamento. Aos 26 anos do plantio, verificou-se no sitio 2 e iLPF 1 individuos com maiores DAP (média 48,50 cm), maiores
alturas, comercial (média 10,0 m) e altura total (media 19,0 m) e sobrevivéncia de 75%. No SAF-multiextratificado verificou-se maior indice de mortalidade
(95%). Ensaios em outros sitios na RMM, os resultados foram semelhantes. O plantio em ILPF apresentou melhor resultado em DAP, altura e sobrevivéncia,
por causa da adubagdo periddica com o plantio de Zea mays e renovacgdo da pastagem. O plantio sombreado dentro de capoeira ou em agroecossistemas ja
estabelecidos apresentam severo ataque de Hypsipyla grandella. Entretanto, deixar a capoeira ou 0 ingé crescer junto com o mogno é uma alternativa de menor
ataque de H grandella. O mogno é uma espécie exigente em solos férteis e apresenta melhor desempenho em ILPF.

Araucaria angustifolia pollen handling and germination

Valderés Aparecida de Sousa*, Giovana Guimardes®, Dayane Tomigian®, Ananda Virginia de Aguiar*
‘Embrapa Florestas, Colombo, Brasil; *Universidade Federal do Parand, Curitiba, Brasil (valderes.sousa@embrapa.br; ggiovanaguima@gmail.com;
dayane.tomigian@gmail.com; ananda.aguiar@embrapa.br)

Conservation of Ombrophilous Mixed Forest tree species in Brazil is imperative. Araucaria angustifolia (Bert.) O. Ktze is an important tree species over
exploited and threatened on extinction. Ex situ conservation through pollen storage, under suitable conditions, could be an alternative to keep male diversity.
However an adequate pollen handling methods must be developed specifically. There are critical steps like collection, drying, storage, as well viability estimation.
Our goal with Araucaria pollen in long term is to keep pollen at deep freezing temperatures as long as possible and evaluate it with appropriate methodology.
Here we will introduce results of pollen germination submitted to different freeze drying levels, and culture media regarding medium composition. Germination
trials were conducted in randomized complete block design and four replications for treatment. Freeze drying for 15 and 30 minutes; one hour; two hours and
four hours has been considered. Germination was leading on a culture medium with agar (0.8 %), sucrose (10 %) and Brewbaker and Kwack (1963) solution
for 72 and 96 hours. From these results it was concluded that germination was low both for 72 and for 96 periods affecting conclusions about treatments even
with sucrose addition. As a longer period of germination is not possible, due to the contamination, other variables must be considered, as the increase of the re-
hydration period before germination, among others, to optimize protocols of pollen germination.On the other hand, the use of specific stain could be also useful
to estimate the viability of Araucaria pollen in the future.

Benefits from the use and practice of non-timber forest products in Amazonia / Beneficios do uso e costume de PFNM da Amazénia

Maria Isabel Araiijo, Silas Garcia Aquino de Sousa’, Evandro de Morais Ramos*
tUniversidade Federal da Amazonia, PPGSCA, Manaus, Brasil; >Embrapa Amazonia Ocidental, Manaus, Brasil; (miar@terra.com.br;
silas.garcia@embrapa.br,; evandro.ramos@ufam.edu.br.)

Os produtos florestais ndo madeireiros (PFNM) em grande ntimero sdo utilizados como: alimenticios, aromaticos, artesanais, industriais, medicinais, ornamentais,
além disso, configura-se como uma alternativa de renda aos agricultores familiares da regido. Objetiva o presente identificar os PFNM, ofertados e demandados
nas feiras regional da Agéncia de Desenvolvimento Sustentavel do Amazonas (ADS/AM), em Manaus/AM. Quanto ao método de investigacao, utilizou-se a
pesquisa-agdo, cujo ldcusda pesquisa compreendeu as feiras semanais da ADS/AM, localizadas na Associacéo dos sargentos do exército (ASA), Associacédo
dos sargentos da aerondutica (Cassam), patio do Comando da Policia Militar, patio do Shopping Sumauma Park, coletados no 2° semestre de 2017. Verificou-se
a oferta de uma grande diversidade de produtos e derivados de plantas da floresta e agroflorestal, Estes produtos sdo bastante demandados pelas populagdes
do campo e da cidade, sendo utilizados como alimento, na medicina popular, cosméticos e demais usos. Observou-se a oferta com registro de 60 espécies,
distribuidas em 18 familias botanica. Destaque para: Carapa guianensis, Protium heptaphyllum, Myrciaria dubia, Bertholletia excelsa, Lecythis pisonis,
Copaifera officinalis, Dipteryx odorata, Pourouma cecropiifolia, Byrsonima crassifolia, Couepia bracteosa, Oenocarpus bataua, Astrocaryum aculeatum,
Endopleura uchi, Hymenaea courbaril, Calycobulus ferrugineus, Parahancornia fasciculata. A comercializacdo destes produtos nas feiras regionais permite
que a populagdo da cidade tenha acesso facilitado destes produtos e derivados, seja na forma in natura ou beneficiados. Conclui-se que, a utilizagdo racional
dos PFNM, além de manter a floresta em pé, transforma este grande potencial da biodiversidade Amazonica em varios benéficos tanto as populagdes do campo
como da cidade.
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Assessing the cost and risks of owning and operating used machines
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YAmerican University, Washington, DC, USA; *IIASA, Vienna, Austria; *UNIFI, Florence, Italy; *IVALSA, San Michele all’Adige TN, Italy; °Self, Moline,
USA; °Forest Service, Madison, WI, USA; "Northern Arizona University, Flagstaff, USA (daliaabbas@yahoo.com; difulvi@iiasa.ac.at;
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The market for used forestry machines is growing. Standard machine costing methods do not account for already depreciated or used machines in a manner
that reflects operations run by small-sized firms. This is because the assumptions made for new machines are not very descriptive of the actual conditions of the
operations on the ground using used machines — no one size fits all. As a result, these methods alienate this segment of the logging community, because they
are not very relevant to what they paid for the machine, nor the actual performance on the ground. To address this issue, this presentation is based on an expert-
based understanding developed to integrate operational-economic-market factors in costing used machines. The intent is to help used machine operators more
realistically value the cost of their operations in relation to the machines used and their production.

Forest operations for ecosystem services

Yeon-Su Kim*, Han-Sup Han*
tNorthern Arizona University, Flagstaff, USA, *Northern Arizona University, Flagstaff, USA (ysk@nau.edu, han-sup.han@nau.edu)

Forest operations have been traditionally understood as a means of timber harvesting, which is just one of various ecosystem services that forests provide for
human well-being. Today, forest operations are an integral part of ecological restoration efforts, which aim to enhance synergic delivery of various ecosystem
services, such as healthy watershed and biodiversity, as well as resilience under changing climate. We will present a case of forest restoration activities in
American Southwest where overabundant small-diameter trees create high risk of unnatural, mega-fires. Necessary restoration treatments to remove small-
diameter trees face challenges due to high costs of harvesting and transportation and low values associated with small-diameter logs and biomass materials.
Lack of forest products industry in the region, which makes it difficult to market those materials, is a key barrier to implementing a large-scale forest restoration
program. We will present the ongoing efforts to develop innovative forest operations and utilization strategies for promoting forest restoration treatments and
assess their impacts on various ecosystem services. This presentation will provide an opportunity for participants to share their own experiences dealing with the
challenges that they face and promote the discussions on applying forest operations to maximize the synergic effects of ecosystem services delivery.

Full economic valuation and the case for unprofitable forest operations

Nathaniel Anderson®, Robert Campbell’
YUnited States Forest Service, Missoula, USA, *University of Montana, Missoula, USA (nathaniel.m.anderson@usda.gov, robert’.campbell@umconnect.umt.
edu)

As described by Marchi et al. (2018), economic sustainability is one of the five pillars of Sustainable Forest Operations (SFO). Historically, the emphasis
of operations has been on extracting timber and other market products from a forest, and economic sustainability has been closely tied to profitability. By
minimizing unit costs and maximizing productivity and product value, efficient operations ensure that revenues exceed costs. Emissions and site impacts are
assumed to be negative, but manageable. Nonmarket ecosystem goods and services are assumed to be byproducts of effective, profitable forest operations. In
the public forests of the western United States, this paradigm has been smashed by landscape-scale tree mortality and poor forest health associated with wildfire,
insects and disease. Revenues from the low grade and low value products flowing from fuel treatments, salvage harvests, and forest restoration can be far
exceeded by the cost of operations. Net positive environmental effects and enhanced ecosystem services are frequently the implicit justification for unprofitable
operations, but these benefits are rarely measured at the project scale, and are seldom the focus of engineering optimization in practice. This paper presents a new
methodology to more fully integrate the valuation of non-market benefits into the cost and productivity measures of forest operations. Examples from wildfire
fuel treatment and beetle kill salvage are presented to illustrate the importance of explicitly accounting for the non-market costs and benefits of such treatments.
This has direct implications for decision making in the SFO framework, especially when operations would otherwise be considered unprofitable.

Planning tools for best practice management of threatened species under the Tasmanian Forest Practices System

Dydee Mann*, Sarah Munks*
Forest Practices Authority, Hobart, Australia,; *Forest Practices Authority, Hobart, Australia (dydee.mann@fpa.tas.gov.au, sarah.munks@jpa.tas.gov.au)

Australia’s island state of Tasmania has around 700 threatened flora and fauna species, many of which are found in wood production areas. Tasmania’s “clean,
green image” relies on well managed forests where native flora and fauna persist. Under current legislation and policy, potential impacts on these threatened
fauna species and their habitat must be considered in all planning for forestry activities. Research into flora and fauna species life history, habitat preferences,
distribution and threats feeds into a series of planning tools to support decision-making on the appropriate ways to manage each species under different
silvicultural systems. Statewide species range boundary maps and specific habitat descriptions are developed, which help forest planners to recognise areas of
the state that require more or less intense species management. Species-specific management recommendations are developed to mitigate the impact of forestry
activities and delivered in an online tool, then translated by forest planners into on-ground instructions for forest contractors. Management recommendations
are designed to be applied at multiple spatial scales, from coupe-level to the broader landscape, and are reviewed whenever new research findings are released.
Importantly, implementation and effectiveness monitoring are carried out to support a continually adaptive management approach. This combination of planning
tools, science-based management recommendations and regular review contributes to the success of biodiversity management under the Tasmanian Forest
Practices System.
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Evaluating the exposure of chainsaw operators to wood dust in felling operations

Abdullah Emin Akay', Ebru Bilic?’, Dalia Abbas®, Inang Tas*
*Bursa Technical University, Bursa, Turkey, *Giresun University, Giresun, Turkey; *American University, Department of Environmental Sciences, Washington,
D.C., USA (abdullah.akay@btu.edu.tr; ebru.bilici@giresun.edu.tr; daliaabbas@yahoo.com, inanc.tas@btu.edu.tr)

The motorized handheld chainsaw is widely used in felling, delimbing, and bucking tasks during forest harvesting operations. The chainsaw operators usually
use chainsaw during most of the work hours which potentially leads to various health risks exposures caused by noise, wood dust, exhaust gas, and vibrations.
Wood dust particles, in particular, in ambient air may cause occupational lung diseases due to the collection of dust particles on the lung tissues. These
particles are divided into two major groups including big particles (PM10) between 2.5 and 10 micrometers in diameter and small or fine particles (PM?°) 2.5
micrometers or less in diameter. In this study, wood dust particles exposed by a chainsaw operator were measured during a felling operation. In the field, wood
dusts with various sizes (0.3, 0.5, 1.0, 2.5, 5.0, 10.0 micrometers) were sampled using Extech VVPC300; particulate matter measurement device. After analyzing
the particle sizes, it was found that the percentages of particulate matter sizes sampled were 60.71%, 29.29%, 6.99%, 2.80%, 0.16%, and 0.04%, respectively.
The results indicate that most of the wood dust (99.80%) that resulted from the chainsaw operations were categorized as fine particles (PM2®). Based on the
analsis using Pearson correlation coefficient, it was found that there was a statistically significant (p=001) positive correlation between the tree diameter and the
amount of wood dust. The results suggest that chainsaw operators are under the risk of fine wood dust exposure, therefore, they should use appropriate personal
protection equipment during felling operations.

Short-term effects of forest road construction on bird, mammal, and plant communities: a case study on Forest Road in Minjujisan,
Korea

Seung-Woo Han*, Joon-Woo Lee’, Hyoun-Sook Kim?, Hakjun Rhee’®
Korea Institute of Environment Ecology, Daejeon, Republic of Korea; *Chungnam National University, Daejeon, Republic of Korea (hanus2000@naver.com,
Jwlee@cnu.ac.kr; woangsister@hanmail.net; hakjun.rhee@gmail.com)

Forest road is essential for forest management, but it might cause changes in forest ecosystem. This study investigated the short-term effects of forest road
construction on bird, mammal, and plant communities by monitoring a newly-built forest road in Minjujisan, Korea before, during, and after the construction
from 2012 to 2015 until the monitoring was interrupted by logging operations. From this period the number of bird species decreased from 34 to 24, but the
number of bird individuals slightly increased. The major dominant species and species evenness did not change significantly, but species diversity and richness
decreased. The bird community in canopy layer was observed frequently, because large tree canopies were well-connected even after the construction. The
inhabited birds, especially summer migratory and resident birds, were affected by road construction in summer, and returned after the construction. Mammals
used the forest road more frequently than the control area inside forest according to sensor camera analysis. Large mammals such as wild boar, Korea water deer,
and roe deer mainly used the forest road as a passage at night. Therefore, the road use in daytime had no major effects on the movement of nocturnal mammals.
The number of species and the growth rates of shrubs and herbs increased after the construction, because it opened the canopy, increased light intensity, and
brought herbaceous seeds around the forest road. This study found that the forest road construction disturbed the inhabited bird community, but it might have
positive impacts on mammal movement and plant growth.

Comparison of productivity, costs, and effect on the forest soil by four forest harvesting systems in small-scale woodland

Oscar Bustos*, Carlos Mena*
tUniversidad de Talca, Talca, Chile (obustos@utalca.cl; cmena@utalca.cl)

A comparison of the productivity, costs and effects on the forest soil expressed in percentage of compaction, when applying four harvesting systems for wood
extraction from the forest of small landowners was studied. The systems used in the yarding were a forwarder with harvester, and skidder, a farm tractor, and
a bulldozer using chainsaws for felling activities. A statistical design was applied in blocks completely at random, considering the different treatments with its
respective replicate assigned to each block. A continuous time and motion techniques in which running times were recorded and the number of stems and volume
yarded were determined and recorded for each machines per cycle. Soil compaction was measured on samples in trafficked and untrafficked areas in two general
places: skid trail and in the harvested areas.The finding showed a greater productivity in terms of cubic meters per productive machine hour (11.45 m¥PMH),
it was reached by the forwarder system, which also caused the smaller effect of compaction on the forest soil (0.86 g/cm®)and its production cost per unit were
lowest value among the four harvesting systems (10.03 $/m?). On the other hand, the system bulldozer caused the greater compaction on the soil (0.97 g/cm?),
with a low productivity (4.64 m¥PMH) and production cost (14.10 $/m?), similar to the skidder and farm tractor systems. The results have a strong implication
on the selection of machineries for the planning of the small-scale woodland, as well as, aspect related to sustainability management and conservation of forest
soils.

Reducing 