


Message from the chairman

The Department of Forest and Wood Science has once again had a very
successful year. Student numbers in both under- and post

graduate sectors increased, research outputs improved and the level of
funding once again exceeded the amounts of the previous year. These
successes are entirely attributable to the effort of the staff of the
Department. Although under-staffed, due to vacant lecturer posts and the
rationalisation of technical posts, each and everyone has applied
themselves to the task at hand with unselfish commitment - my sincerest
appreciation to you all.

The year included events of strategic importance. The most significant
being the employment of two new forest management lecturers and a
technician. Prof Thomas Seifert joined the Department in July as
professor of Forest Mensuration and Growth and Yield Science, replacing
Prof Brian Bredenkamp who retired in May. We also welcomed Mr Cori
Ham to our ranks who joined the Department in September and is
responsible for Forest Finance/Economics and Forest Planning. Mr Anton
Kunneke was appointment as senior technical officer towards the end of
the year. His responsibility is to manage the GIS/RS lab and will teach at
both UG and PG levels in these fields so using his considerable skills and
knowledge.

The post in Furniture Design attached to the Wood Product Science field
is still vacant. We have, however been fortunate to have employed the
contract services of Dr Kamil Vanis. He has subsequently returned to his
native country to further his own business enterprise. We thank him for his
services.

The Department has certainly reaped the benefits of the services of our
extraordinary professors. Both Klaus von Gadow and Michael Jacobson
have spent considerable time in the Department concerned with research
issues and conducting short courses for both students and industry. With
Klaus’s input the Green Landscapes concept is coming on in leaps and
bounds. Michael, supported by Cori, continues working on the Ford
Foundation project in South Africa and Mozambique.

Michael also presented the inaugural but successful forest finance and
economics course for postgraduates. Reino Pulkki, Festus Akinnifesi and
Walter Warkotsch contribute significantly to teaching and research as well.

The department once again presented an International (IUFRO)
symposium in Stellenbosch titled Sustainable Forest Management
in Africa; African Solutions to African Problems in Natural Forest
Management. Coert Geldenhuys assisted by Cori Ham ensured
the presentation of a very successful symposium. Coert as extra-
ordinary professor to the Department remains a valued and very
active member of our team.

The Department has formed a number of new alliances and
strengthened others. One of more significant collaborative
initiatives is the one between the Centre for Renewable and
Sustainable Energy Studies and the Department in the field of Bio-
energy. The Department, the Faculty of Engineering and the
Sustainability Institute jointly contribute to the training of post
graduate students and the supervision of their research activities.
| also wish to thank the South African Forestry Sector for their
support and financial contributions.

This annual report is significantly different from last years with
more directed reading and a revised format. We trust you will
enjoy reading it and also gain insight into our teaching and
research activities.

In closing | would like to thank my staff for their support and
enthusiasm during the past year. However, none of these
achievements would have been possible without the interest and
hard work of the administrative and technical staff.
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Departmental Research Foci

Scientific work at the Department of Forest and Wood Science is
characterized by a healthy blend of basic and applied research aspects.
Based on this principle, the department has defined four overarching
research fields that not only reflect our vision concerning the main
guestions to be answered by Forest and Wood Science in the coming
years, but also show our ability to address the value-added chain of
wood, paper and biomass production from the beginning to the end. To
tackle these relevant topics we joined forces in the department to cover
the necessary bandwidth of expertise and will extend our activities in the
defined focal research areas in the future.

(1) Precision Forestry

Precision Forestry (PF) provides for additional, adequate quality
information about forests and the manufacturing of forest products. It
facilitates planning and site-specific forest management activities and
operations to improve wood product quality and utilisation, to reduce
waste, and increase profits. PF makes use of several key
technologies such as GPS/GIS/RS, dealing with automatic data
capture, including locating and navigation systems and thus
addresses both, the use of geo-spatial-information to assist forest
management, planning, and site-specific silvicultural operations. The
need for precision forestry is no longer a choice in managing forests
and producing forest products. Driven by both the ever increasing
scrutiny over the protection of forest resources, and the economic
need to use forest products to the fullest, professional foresters and
product managers are demanding quality detailed information about
forests they manage and products they make.

(2) Integrated Land Use Management Initiative “Green La  ndscapes”
“Green Landscape Design” is a concept, which spatially integrates
different strategies and economic demands within the same region
and includes all land use and in this context it plays a cardinal role in
Africa. The requirements for forest services are manifold and they are
not constant over time. Traditional forest planning is based on
principles of constancy and long term stability. In reality, however,
periodic reorientation and frequent changes of policy are quite
common. It is also understood that not only one, but a variety of
treatment options or “management paths” may be potentially suitable
for each individual land parcel. Each path is characterized by a
succession of specific management activities, unexpected hazards
and specific system responses.

The ultimate aim is to identify some optimum combination of
management paths for the landscape as a whole. The conceptual
framework for this research is provided by the Multiple Path Theory
which assumes that a landscape is an aggregation of spatially
defined land parcels of varying size and shape. This form of
adaptive management, provides a suitable basis for designing
forested landscapes.

(3) Biomass and Biofuel Production Initiative “Powe r SA”

The “Power SA” initiative aims at providing all necessary
information on biomass and biofuel production in a South African
and African context. It covers the value-added chain of production
from the plant to the product of biomass and biofuels. This involves
a wide range of expertise including remote sensing, inventory, the
resource estimation with the help of simulation models, stand
management for biomass production in plantations, agro-forests
and in extensively managed forests, harvesting and transport,
transformation technology and raw material quality considerations,
ecologic implications on local and global level as well as socio-
economic implications of bio-energy production. The department
will focus future research work on the integration of these fields of
expertise for a concise management of biomass and biofuel
production with the aim to contribute to the optimization of resource
use and the mitigation of climate change.

(4) Wood Quality from the Plant to the Product

Wood quality may be the most essential aspect of the value added
chain of wood production, but also the one least understood. An
optimisation and effective management of the value added chain
and its individual links is only possible with a sound knowledge of
the factors influencing wood properties during tree growth,
harvesting, storage, drying and multiple conversion steps and also
the quality determination process itself. This requires a holistic
approach that attempts to link the single steps of production to
understand their dependencies and identify crucial steps in the
conversion chain that can be influenced by management. This
includes modeling, simulation and novel methods of wood quality
determination and product performance testing with the objective to
understand and optimize wood quality throughout the value added
chain of wood production.



Forest Nutrition and Fertilization
Fire and Fuel Load Management
Tree crops for bio-energy

Productivity of Semi-mature Cape Pines Across Gradients of Water
and Nutrient Availability

In this project, we manipulate nutrient availability across a gradient of
available soil water in thinned, mid-rotation stands to gain an
understanding or stand response mechanisms and potential stand
productivity with improved nutrition in the region. We are investigating
the potential use of changes in the carbon isotope ratio of stem wood
( 13C) as useful indicator of soil water availability on a given site. In
addition to volume response, dynamic canopy processes such as
changes in leaf area & radiation interception, nutrient status, litterfall
and foliar efficiency are also monitored.

Tree Crops for the Production of Bioenergy

Trials testing the potential productivity of several fast-growing
indigenous and exotic tree genotypes have been established across a
range of sites with varying production potential in the Western Cape. In
particular, one experiment contrasts the production potential on a site
where five eucalypt genotypes are irrigated with wastewater, with the
productivity obtainable under rainfed conditions.

Intensive Silviculture at Plantation Establishment and it s Effects
on Productivity and Sustainability

Research in this focus area is done in collaboration with the Institute for
Commercial Forestry Research and Mondi Forests. The impacts of
harvesting and intensive silvicultural operations on biogeochemical
nutrient cycling constitute one focus area. Nutrient gains/losses from
the ecosystem, as well as fluxes between the major nutrient pools are
monitored. Other studies investigate the effects of slash management
options and transplant quality on tree survival, nutrition and early
productivity.



Forest and Tree Growth
Growth and Environment
Dendro-ecology

Forest Growth Simulation

Within the collaborative project FORSIM we adapt the distance
dependent single tree forest growth simulator SILVA for South African
conditions. This model will be a keystone in forest modelling in South
Africa, because it shifts the modelling paradigm from stand to single
tree level, what provides a much higher flexibility in model application.
The collaboration project with the Chair of Forest Yield Science,
Technische Universitat Minchen, Germany is funded by NRF and
BMBF (Germany).

Forest Growth and Structure in Natural Forests

Indigenous forests offer a rich structural diversity. The environmental
conditions (light, water and nutrient availability) are highly spatially
determined. This research project aims at understanding and modelling
the relevant factors for growth and mortality processes in natural forests
and their correlation to forest structure and climate change.

Tree Growth and Wood Properties

Wood properties as well as growth are both strongly depending on
genetic and environmental variables. The research line is set up to
scrutinize the genetic, climatic and management induced influences on
wood properties and tree growth. It is grounded on modern approaches
like e.g. CT-scanning to detect changes in wood structure.

Dendro -ecological Analysis

Tree rings are reflecting the growth conditions of trees and are used to
reveal the impact of environmental variables on tree growth. The
establishment of a tree-ring lab with a unique technology in scanning,
image analysis and pattern recognition aims at bringing the department
at the scientific frontier of dendro-ecological research.



Supply Chain Management
Timber Harvesting and
Logistics

Supply Chain Management Applications in Harvesting and
Transport Operations of Saw Timber in South Africa

The aim is to produce a decision support model, which will provide
solutions for the optimisation and management of the softwood saw
timber supply chain in South Africa.

Development of a Positional Interface for Equipment

Develop a comprehensive equipment and productivity management
system that deals specifically with tracking data, productivity
assessment and management of primary and secondary transport
equipment during timber transportation.

Discrete Event Simulation of Multi -Stem Mechanised Timber
Harvesting

This project gauges the potential system balance, production and/or
cost improvement/s achievable through application of simulation-based
operation adjustments and defines beneficial equipment operation and
application practices for multi-stem and other systems.

Harvesting Logist ics

Development of an internationally acceptable timber harvesting
and logistics statistical protocol prototype to collect, collate and
disseminate information for researchers and practitioners. This
database will include a general, but comprehensive cost profile of
different forest harvesting machines, harvesting systems and
forest operations on a global scale. The end result will be a web
based data compilation and information dissemination system.



Forest Informatics
Remote Sensing
Spatial Analysis

Small Format Photogramm etry for Forest Inventory

The aim of the project is to develop a low cost inventory system using
Unmanned Aerial Vehicles (UAV) and a high resolution optical sensor.
The system will include an automated software solution to count single
trees, measure tree crown diameters and the creation of digital height
models.

Tracking Forestry Equipmentin the Compartment

The project aims to derive management information from electronic
devices, for example tracking units, on forestry equipment. Several
electronic devices on equipment provide real time status information to
the operator, but this information can be logged and post processed to
supply managers with utilisation and productivity information.

Integrated Equipment Management Systems

The project works toward integrating decision support systems with
onboard computers to guide an operator towards better decisions in
real time on varying terrain and sensitive sites. Software constantly
monitors the position in the landscape as well as the site parameters at
the location and the status of for example tyres and load to drive the
decision process.



Forest Economics

Enterprise Development
Forestry Promotions
Rural Forest Use

Enterprise Development

We conducted case studies on seven natural product processing
enterprises in South Africa and Mozambique. This information was
used to develop a business model for small scale natural product
enterprises in southern Arica. This model highlights the need for a
strong entrepreneur in such businesses and defines the role of
community partners in the business arrangements.

A feasibility study and business plan was developed for an enterprise
based on raw material from Working for Water operations in the North
West Province.

Forest Industry Promotional Strategy

A promotional strategy was developed for the South African Forestry
Industry.  The strategy was developed through a participatory
guestionnaire and workshop approach and defines the roles of each
forestry actor in promoting the industry.

Role of Forestry in Poverty Alleviation

Community surveys were conducted in two forestry dependent
communities and one non-forestry dependent community. These
surveys show clearly the importance of forestry in economic
development of rural areas.

Baseline Study on Firewood Cooking Habits in Rural Areas

A survey was undertaken in two rural villages in the Eastern Cape to
determine how people use firewood in their everyday food preparation
activities.  Although these villages have electricity there is still a
preference to use firewood for food that takes a long time period to
cook.



Community Forestry
Natural Forest Management
Forest Ecology

Agroforestry and Sustainable Livelihoods in Souther n Africa

The focus of this research is on the trees on farm land and covers the
testing of agroforestry technologies and the evaluation of promising
non timber forest products.

Projects in 2008:

- The contribution of soil fertility replenishment agroforestry
technologies to the livelihoods and food security of smallholder
farmers.

- Genetic characterization, breeding systems, induced flowering,
vegetative propagation techniques and socio-economic value of
Adansonia digitata L., in Malawi

Natural Forest Management and Utilization

This multifaceted project includes ecological and participatory forest
management studies in the Miombo woodlands of Zambia and studies
on the effect of harvesting and regeneration of important timber species
in Gabon and Malawi, respectively and a study of the traditional
knowledge systems around the traditional slash & burn agriculture in
the tropical moist forests of southern Cameroon. Projects in 2008:

- Vegetation change analysis and ecological recovery of the
Copperbelt Miombo woodland of Zambia.

- Factors affecting adoption of Joint Forest Management (JFM) as a
forest management strategy in Zambia: A Case study for Dambwa
area in Livingstone District and Mwewa area in Samfya District.

- Monitoring the impact of Aucoumea klaineana harvesting on other
forest species: a tool for forest certification in Gabon.

- Influence of fragmentation on seed production (set), seed fall (rain)
and seedling abundance of Widdringtonia whytei - rendle (Mulanje
cedar) on Mulanje Mountain in Malawi.

- Knowledge systems and adaptive collaborative management of
natural resources in southern Cameroon: Decision analysis of
agrobiodiversity for forest-agriculture innovations.



Non destructive Timber Testing
Prediction of Timber Quality
Sawmill Processing

A Non-destructive Evaluation Method to Assess the Pruned
Quality of Trees and Sawlogs

The bottom pruned section of a tree destined for a saw —or veneer mill
accounts for roughly 65% of its value. The shape and size of the knotty
defect core in this section affects the product value of the pruned logs.
This project assessed the suitability of non-destructive evaluation
methods of the pruned quality of sawlogs. Increment cores together
with image analysis evaluation of year-rings are used to predict annual
growth variation on a compartment-level and model the defect core
shape.

Acoustic Evaluation of Standing Tree Timber Quality

The speed of an acoustic wave through a standing tree stem can be
used to determine certain properties of the timber. The efficiency of this
method for early selection of tree breeding material is evaluated.
Repeatability of the method, age-age correlations, and the relationship
between standing tree acoustic wave speed and final product properties
were investigated.

New Structural Grading Methods for SA Pine Timber

In this ongoing project we determine the strength and stiffness variation
of products from the current SA Pine sawlog resource (focussing on p.
patula in this study) and evaluate whether the current SANS grade
specifications are still valid. We will also investigate the reliability of new
structural grading methods on this timber resource, and compare it to
the current grading systems used in South Africa. Only commercially
available grading systems are evaluated.



Surface Analysis
Bio-fuels
Wood Drying

Fibre Analysis

We have determined the distribution of functional groups, such as —OH
and —CHj3; groups, on fibre surfaces originating from various wood
species, with chemical force microscopy (CFM).

This information is important for the pulping process, as the amount and
distribution of free hydroxyl groups determine the quality of inter-fibre
bonding.

Surface Degradation

We determined the effect of short time exposure to UV light and
sunlight on wood and wood coating degradation. We could show that
exposure times as short as 30 minutes already lead to surface
degradation.

Bio -fuels

The raw material for gasification is often a mixture of various biomass
products. In this project we determined the processability of a mixture of
wood, grape skins and chicken litter into briquettes that can be further
handled.

Wood Drying

In this project we determined if severely burnt wood can be dried and
used as “green” wood. Physical, chemical and mechanical properties
were determined and we could successfully show that the cell structure
of burnt wood was altered.



Wood Degradation & Preservation
Chemical Utilization of Wood
Pulp & Paper

Integration of Xylan Pre-extraction Priorto Kraft Pulping from
Eucalyptus grandis, Bamboo and Sugarcane Bagasse to Produce
Paper Pulps, Value Added Biopolymers and Bioethanol

To evaluate the possibility of integrating polyoses extraction prior to
pulping, for the production of ethanol and biopolymers without altering
the integrity of cellulose for production of high valued pulp products.

Development of an Economic Index to Quantify the Productivity
and Quality Contribution of  Eucalyptus spp. in the Kraft Pulping
Process

This study focuses on the selection and measurement of the
parameters that quantify the effect of improved productivity and quality
of forest plantations on the timber processing and consumption in the
pulp mill, expressed as tons of timber required per ton of pulp
produced. The contribution of increased fibre quality and net
productivity on the chemical pulping process will be established.

Optimisation of Wood Flavourants for the Production of Quality
Wines through Improved Wood Production Strategies

To apply for a provisional patent that claims a new, alternative method
to process oak timber and apply to wine and commercialisation of the
intellectual property.

Weathering Performance and Laboratory Testing of Exterior
Surface Coatings on Hardwood Windows

The performance of commercially available coatings systems is
investigated to provide the client with essential information to ensure
product quality.



Additional Training and Short Courses

Name of course

Presented by

Number of
participants

Marketing and enterprise | Cori Ham 54
development

Forest business Cori Ham 61
management

Agroforestry and farmer P Chirwa 38
extension

Harvesting system P Ackerman & D 47
costing and budgeting Laengin

Forest finance and M Jacobson & C Ham 27
valuation: What every

forester should know

Introduction to forestry All Staff 15
and wood science for

managers

Tactical and operation P Ackerman 15
timber harvesting and

transport planning

Designing forests to K von Gadow, T Seifert | 10
provide multiple services | and A Kunneke

Continues education in M Jacobson & C Ham 12
forest finance and

economics

Tree 2 Paper J Swart 15
Mill Performance B Wessels, M Bariska 20

Analysis

The Department of Forest and Wood Science hosted an

international research organisations.

In co-operation with UBC/Vancouver undergraduate e-learning courses of Wood
Products Science modules were developed to increase the availability of trained

managers for South Africa's wood industry.

Development of Public Private Partnerships between the private sector and
DWAF (working for water), involving local communities to harvest and utilise

biomass from invading plant species.

International
Symposium on Sustainable Forest Management in Stellenbosch in November
2008. The symposium was attended by 100 delegates from 20 different
countries and included delegates from 18 different universities and four

Postgraduate degrees awarded in 2008

Munalula Francis Hons Wood Scinence

Smit Hein Hons (cum laude) Wood Science
Quinion Ann MSc (cum laude) Forest Science
Ombina Christian MFor Forest Science

Tyhoda Luvuyo PhD Wood Science

Research Partners:

ARC Infruitec-Nietvoorbij

Cape Timber Resources

Catholic University Beira, Mozambique

Centre for international Forestry Research (CIFOR)
Department of Conservation Ecology and Entomology
Department of Chemistry and Polymer Science
Eduardo Mondlane University, Mozambique
Fractal Forest Africa

Freiburg University

FSA

FutureWorks

Helmholtzzentrum Muenchen, Germany

ICFR

INRA Nancy, France

Kilopascal Systems

KLF

KVL Denmark

Landesanstalt Fuer Wald und Forstwirtschaft, Germany
Lakehead University

MiX Telematics

Mondi

MTO

Nelson Mandela Metropolitan University
OPTRON Geomatics

Practical Solutions

Pennsylvania State University (USA)

Technische Universitat Minchen

UCT Environmental Evaluation Unit

UBC, Vancouver, Canada

Western Cape Government, Dept of Economic Development
World Agroforestry Centre (ICRAF)
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Service on boards and committees

Ackerman, Pierre

Chairperson of the Department of Forest and Wood Science, U.S.
Chairperson of the South African Precision Land Use Research Group.
Chairperson of the Department of Forest and Wood Science Advisory
Board.

Member of the FE Programme of the ICFR steering committee.
Member of the Southern African Institute of Forestry.

Member of the editorial board of the Croatian Journal of Forest
Engineering.

Chirwa, Paxie

Member of the SA National Agro-forestry Education Committee.
Serves on the reference group of the National Water Research
Commission.

Member of the Southern African Institute of Forestry.

Du Toit, Ben
Vice President and chair (Western Cape) of the Southern African Institute

of Forestry.
Member of the editorial board for Forest Ecology and Management

Langin, Dirk

Member of the South African Precision Land Use Research Group.
Deputy Coordinator IUFRO Education Group, Division 6, Unit 6.15.00.
Member of the FE Programme of the ICFR steering

of Forestry.
Member of the Academic Planning Committee, Faculty of AgriSciences.

Academic programme coordinator Department of Forest and Wood

Science

Meincken, Martina
- Member of the management board of the Centre for Renewable and
Sustainable Energy.
Member of the Microscopic Society of Southern Africa
Member of the Society of Wood Science and Technology

Mortimer, John
Chairperson of the SA Wood Preservers Association.
Chairperson of the ZA DryQ board.
Chairperson of the Furntech Trustees Board.

Rypstra, Tim
Observer status at the paper manufacturing association of South
Africa.

Seifert, Thomas

- Subject editor for “Wood science and wood products” of the European
Journal of Forest Research
Scientific committee member of the IUFRO working group 5.01.04
“Wood Quality Modelling”
Chairman of the wood quality modelling group adHOQ , Germany
Member of the MMRC Mensuration and Modelling Group, South Africa
Member of the CAQ (Croissance Amelioration and Qualite) Modelling
Group, France
Member of the Section “Yield Science” in the DVFFA, Germany
(Deutscher Verband Forstlicher Forschungsanstalten)
Member of the Section ,Biometry“ in the DVFFA DVFFA, Germany
(Deutscher Verband Forstlicher Forschungsanstalten)

Swart, Jan
- Observer status at the Paper Manufacturing Association of South
Africa.

Wessels, Brand

Management committee member of the Western Cape Branch of the
Southern African Institute of Forestry.



Mr Mike Edwards
Mr Stephen Ngubane
Mr Brian Aitkin

Dr Christo Marais Working for Water #3$ # !
Ms Peggy Khumalo Department of Water Affairs and Forestry %f & %& (
Mr Myles Mander NGO (Future Works) )
Mr Mike Howard Fractal Forests $ R
Mr George Theart Singisi Forest products +
Mr Russell Morkel Mondi Business Paper $,
Dr Marietjie vd Walt Hans Merensky Foundation / ;
Mr Ockert le Roux SAPPI Forests. 0
Dr Andrew Morris SAPPI Forests.
Mr Willem Jacobs Mountain to Ocean Forestry 1 2
Mr Keith Paterson Mondi Shanduka.
Mr Erhard Kuhn Global Forest Products. $)
Dr Festus Akinnifesi ICRAF (World Agroforestry Centre) *3 32+ ! w (
Prof Ole Meiludie University of Venda
Mr Thomas Brogt University of Freiburg, Germany
Mr Chris du Toit Hans Merensky Foundation. *
Mr Jurie Hanekom Swartland Group
Mr Tswaledi Mashiane Consultant.
Mr Nthato Motlana Hans Merensky Foundation. %
Mr Stephan Nieuwoudt Steinhoff Africa. $ 4%
Dr Jos Louw Nelson Mandela Metropolitan University 2 +
Mr Casper Nice Consultant 2 + 0%
Mr Jan van der Sijde KLF Forestry Company 2/
Mr Kobus Venter PG Bison & S
& &

Advisory Board members (2008):

FSA, Managing Director
FSA, Small Growers
FSA, Medium growers

Sponsors:

Furniture Design Initiative

Close cooperation between J Mortimer, Furntech, the Emiliy Carr Institute
(Canada), UBC and the WC Government finally culminated in the formation of
a W Cape Furniture Initiative and the appointment of a full-time paid Director for
the Initiative.



