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Executive Summary

The Forestry Research Institute of Ghana (FORIG) is one of the 13 research institutes under the
Council for Scientific and Industrial Research (CSIR). CSIR-FORIG has the mandate to undertake forestry
and forest products research, disseminate the results as well as commercialize relevant research
outputs and services. The Institute has six research divisions and three support divisions. As at
December 2015, the Institute had a total staff of 253 comprising 59 senior members, 89 senior staff
and 109 junior staff.

In this 2015 Annual Report, we highlight outputs from key research and development-oriented
activities. We also present highlights from key commercialization and administrative activities during
the period. Our research activities during the year fell within three of the seven CSIR Research
Programme areas namely; ‘Food Security and Poverty Reduction’, “Climate Change, Environmental
Management and Green Technology’ and “Science and People’. However, there are overlaps and it
is usually not easy to place particular projects under distinct programme areas.

Allanblackia parviflora (novella, local name sonkyi) is an indigenous tree species which produce fruits
with high oil content useful for vegetable oil production. For some years now, fruits of A. parviflora
are collected from the wild, however, increasing demand for industrial processing by Unilever and
other food processing companies has resulted in a situation where demand is far outstripping
supply. CSIR-FORIG has partnered the World Agroforestry Centre (ICRAF) to promote cultivation of
Allanblackia by especially local farmers, and in the process help improve their livelihoods. Research
efforts in the past were focused on seed germination and silvicultural production technigues.
However, a crucial aspect of the plantation process is to be able to distinguish between male and
female plants, as A. parviflora naturally has separate male and female plants (dioecious). This is to
ensure that the right ratio of male and female seedlings are used during plantation establishment.
A study was thus conducted to identify anatomical and morphological features that could be used
to distinguish between the sexes. The study showed, however, that anatomical and morphological
properties alone may not be good sex descriptors for A. parviflora, and as such further experiments
using DNA markers to confirm sex characteristics has been recommended.

A number of projects that fall under the Climate Change and Environmental Management and
Green Technology Programme were also implemented. These were largely projects in the area of
tree improvement and plantation development techniques to enhance timber production, as well
as enhance climate change mitigation and adaptation. Among these were, a project funded by
International Tropical Timber Organization (ITT0) to enhance the capacity of local communities to
establish plantations under the clean development mechanism (CDM) which could lead to poverty
reduction in local communities. In another study, we are collaborating with ITT0 to develop stable
isotopes that will enable the tracking of timber extracted and sold illegally on the international
timber market. This study involves the use of DNA markers to control the origin of tree species
that enter the international market as well as use of DNA fingerprints and stable isotopes for the
chain of custody.

In other projects to promote plantation development, we continued with research efforts to promote
mahogany as a plantation species in tropical Africa through development of integrated pest
management and silvicultural strategies. Inclusive of these were, the evaluation of 18 provenances
of Acacia species to promote agroforestry development and 24 provenances of Tetrapleura
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tetraptera (prekese) for quality fruit production. Qur ability to produce high quality prekese fruits
will substantially increase the supply of raw materials for our Prekese Syrup Production Center as
well as increase supply to the local market.

During the year under review, we continued to work on the EU Chainsaw project, with Tropenbos
International as one of the key partners. The project is aimed at working with timber markets and
chainsaw millers. Surveys on national timber markets and trade established that 70% of lumber
sold on the domestic market was found to be supplied by illegal chainsaw operators resulting
in huge losses to the state and forest degradation. A number of recommendations to help curb
the chainsaw menace, improve sustainable forest management, and livelihoods of operators and
actors have been proposed.

Apart from illegal chainsaw operations, the wood industry sector is currently faced with many
challenges, which include inefficient downstream processing and absence of standards to regulate
the production and marketing of furniture in Ghana and the subregion in general. With funding
from the United Nations Industrial Development Organization (UNIDO), CSIR-FORIG is establishing a
Wood and Furniture Testing and Accreditation Laboratory at Fumesua, which will serve as a center
for testing and certifying wood and finished wood products for the domestic and export markets.
When completed and fully operational, the facility will become the only furniture testing and
accreditation laboratory in the entire West African subregion.

Another key project with potential to promote the timber industry is adoption of high quality
cassava flour (HQCF) as an extender in plywood production. This product which originated from
our Chemistry Section in 2003 was to replace the more expensive wheat flour currently used
by the industry. Various tests have been conducted at industry level with promising outcomes.
Collaborators to produce the cassava flour on large scale are being sort for whiles further studies
on plywood bond quality continues.

In the year under review, we engaged ourselves in several capacity building programmes, which
included training of selected local communities in mushroom cultivation and snail farming techniques.
In addition, we engaged in a number of commercialization and marketing of research by-products
as part of our efforts to increase internally generated funds. Through radio talk shows, distribution
of flyers and one-on-one visits to clients, we promoted the sale of prekese syrup, quality seeds
and seedlings, wood thinnings from research plots, and undertook consultancy services.

Many of our research results and outputs were published in various forms to make them available
to our stakeholders and the general public. These include a book, twenty-five (25) refereed journal
articles, 14 technical reports, eight posters, two policy briefs and several workshop and conference
presentations and reports. CSIR-FORIG will continue to work closely with the Ministry of Environment,
Science, Technology and Innovation, the Forestry Commission and all its partners and collaborators
to address the social, environmental and economic aspects of Ghana’s forest resources.
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1.0 INTRODUCTION

1.1  Establishment

The Forestry Research Institute of Ghana is one
of the 13 Research Institutes of the Council for
Scientific and Industrial Research (CSIR-FORIG).
It is located at Fumesua, near Kumasi in the
Ashanti Region. The Institute started as a
research unit within the Forestry Department
in 1962 and later established as a Research
Institute in 1964 by CSIR Act 521.

The mandate of CSIR-FORIG is to undertake forest,
forest products research, disseminate and
commercialize research outputs and services.
Thus arising from its mandate, the Institute
continued to collect data, analyze, educate and
market outputs and services for the benefit of
society.

1.2 Vision

To be a center of excellence in forestry research
in the humid tropics.

1.3 Vvalues

Our core values include professionalism and
excellence, creativity and innovation, discipline
and punctuality, teamwork and inclusiveness
and networking and partnership.

1.4 Mission

To undertake demand-driven research, build
capacity and promote the application of
technologies for sustainable management of
forest resources for the benefit of society.

1.5 Key Objectives

The key objectives of the Institute are:

e Develop technologies for sustainable
management of natural forests, biodiversity
conservation, climate change adaptation
and mitigation;

e Develop technologies for plantation
forestry;

e (enerate, mobilize, process and dissem-
inate information critical to the manage-
ment of Ghana’s forest resources;

* Strengthen capacity to enhance the com-
mercialization drive of research output;

e Contribute through research to social
economic and environmental wellbeing
of Ghanaians.

1.6

The Institute’s core research activities are
implemented by 6 Divisions and 3 Non-Core
Research Divisions. The Core Divisions are:

Divisions

e Biodiversity Conservation and Ecosystems
Services

e Forest and Climate Change

e Forest Policy, Governance and Livelihoods
e Forest Improvement and Productivity

e Forest Products and Marketing

e Wood Industry and Utilization

The Non-Core Research Divisions are:
e Administration

e Commercialization

e Finance



FOOD SECURITY AND POVERTY REDUCTION PROGRAMME

2.1

Identification of male and female seedlings of Allanblackia

parviflora A. Chev. using anatomical and morphological

characteristics

Project Team:
Start Date:
Expected Completion Date: August 2015

Introduction

Allanblackia spp. belong to the family Clusiaceae
and there are nine species within its genus that
are limited to Africa. Allanblackia parviflora A.
Chev for example, occurs from the forest zone
of Guinea to Ghana and the local people use
the oil extracted from the seeds for cooking
and soap making. Recently, Unilever Ghana
has acknowledged the high value and quality
of the oil extract and its potential for improving
rural livelihood. Nevertheless, the oil is in high
demand and only 5% of this can be supplied
sustainably from natural populations. Novella
Africa in 2003 therefore initiated a project
to cultivate A. parviflora on a large scale to
augument the demand gap from the natural
forest. However, A. parviflora is a dioecious tree
and its sex characterization could be misleading
until it reaches maturity (5 to 12 years) and flower
formation stage. Yet, accurate identification of
its sex at the juvenile stage before reproductive
maturity stage is essential for its establishment
in plantations. Its been established that both
anatomical and morphological characteristics
can help in identifying the sex of A. parviflora
and therefore the project seeks to use both
characteristics of its leaves at juvenile stages
for the sex determination.

Ebanyenle, E. and Ofori, D.A.
December 2014

Methodology

A total of 66 matured trees with known sex
(females and males) were randomly sampled
from Allanblackia genebank at Benso and a
demonstration site at CSIR-Forestry Research
Institute of Ghana. For the morphological
studies, 5 leaves were collected from each tree
at approximately the 6™ and 7" nodes of all
trees from the eastward, westward, northward,
southward and a 5™ from the apical positions.
All leaves sampled were scanned using HP
scanner and the images were analyzed using
image software (National Institute of Health,
Bethesda,MD, USA). Features measured include;
petiole length, leaf length, leaf width, and leaf
area.

Key results and the way forward

The results of our investigation suggest that leaf
area, leaf length, petiole length and anatomical
properties may not be good sex descriptors for
A. parviflora. However, leaf width and stomata
width could be useful descriptors of female
and male A. parviflora. It is recommended that
an experiment should be designed to test and
confirm our hypothesis using a DNA marker
system.
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2.2 Development and implementation of a species identification
and timber tracking system in Africa with DNA fingerprints and
stable isotopes/large scale genetic timber verification project

Project Team:

Degen, B., Noel-Bouda, H.,Opuni-Frimpong, E., Bandoh,

W.K.N., Mensah, |.K., Kuudaar, S., Govina, J.K., Opoku
Mensah, E., and Anane, E.

Start Date: April 201

Expected Completion Date: August 2017

Introduction

lllegal logging and associated trade are the cause
of many economic and ecological problems
both in timber producer and timber consumer
countries. Although many legal instruments (EU
timber trade regulation, US Lacey Act etc) have
been established to combat illegal logging and
trade of illegally sourced timber, practical control
mechanisms to identify the tree species and
geographic origin of wood and wood products
are still lacking. DNA fingerprints and stable
isotope technigques use characters inherent
in the timber (impossible to falsify) and the
combination of both methods guarantee a high
spatial resolution and a strong statistical power
at higher cost efficiency for the control of origin
of wood and wood products. This is a three-year
regional project on species identification and
timber tracking system with DNA fingerprints
and stable isotopes for several important timber
tree species in the following countries in Africa:
Cameroon, Central African Republic, Democratic
Republic of Congo, Republic of Congo, Gabon,
Chana and Kenya.

The specific objectives of the project are to
undertake Genetic studies of African tree species,
gevelop stable isotopes to track illegal extraction
of umber, use DNA markers to control origin of
African tree species and use DNA fingerprints
for the chain of custody:

The expected outputs for the project in Ghana
are as follows:

a. Kick off meeting will be held.

b. Capacity building of African Scientists in
Nairobi.

c. Sampling of 400 Khaya trees from SAMARTEX
concession at Yoyo FR.

d. Sampling of 200 wood and veneer samples
of Khaya.

e. Establishment and running of Genetic
Reference Lab.

f. Training of a FORIG Biotech Lab Person at
VTI, Germany.

The project kick off meeting was held in CSIR-
FORIG. Training of CSIR-FORIG scientists in Nairobi;
Kenya and Germany has been undertaken. The
study on the genetic species identification and
chain of custody study of Khaya anthotheca
and Khaya ivorensis at the SAMARTEX concession
is completed. The genetic data showed very
strong genetic differences among the two
species. Sampling of 200 wood and veneer
samples of Khaya was successfully carried
out by the project field team in CSIR-FORIG.
A training workshop and seminar on wood
anatomy, state of the art technologies for
tracking legal timber was organized to equip
scientists, Forestry Commission staff, TIDD and
the timber industries on systems to track the
origin of timber. Activities involved in the genetic
timber verification project are sampling of high
quality DNA samples and blind test of some
economic timber species to develop markers
to track country of origin and identification of
timber species.
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As part of the project implementation activities,
sampling has been conducted in Ghana, Cote
D’Ivoire and Nigeria for the key species involved
in the project including Cylicodiscos gabonensis,
Khaya ivorensis, Nauclea diderrichi, Lophira alata
and Entandrophragma utile. Sampling training
workshop was done in Ghana, Cote D’lvoire
and Nigeria to build capacity of project field
crew on sampling protocol to enhance validity
of data from the field. Samples collected have
been collated and shipped to Germany for blind
and ring tests for high quality DNA samples.
The project leader attended a project steering
committee meeting in Douala and presented
the state of the project, achievements and
challenges in the West African region to the lead
executing agency; Thunen Institute of Forest
Genetics, Germany. DNA sequencing equipment
was installed in the Biotech reference laboratory
at CSIR-FORIG. A solar system was also installed to
maintain regular power supply for the sequencer
and lab. Ring test of some of the samples was
done in Ghana to assess the authenticity of the
sequencer and also for validity of results. The
equipment was launched and made operational
to facilitate research activities in West Africa
sub region which is a major achievement of
the project.

" 4

P

Plate 1: Samples of plant materials
used for DNA extraction

Plate z: Scientist engaged at reference lab
using the DNA sequencing equipment



3.0 CLIMATE CHANGE, ENVIRONMENTAL MANAGEMENT AND
GREEN TECHNOLOGY

Project Team:

Kumasi Urban Forestry Project

Adu-Bredu, S.A., Apetorgbor, M.M., Ebanyenle, E.,

Asomaning, J.M. and T. Peprah

Start Date:

Expected Completion Date: January 2018

Introduction

Kumasi has been known as the Garden City of
West Africa due to the numerous trees in the
city and a forest reserve at Ahodwo, a suburb
of the city. These trees provide conducive
environment for streams and other water bodies
in the metropolis. Indiscriminate felling of
trees, farming close to water bodies, fuel wood
collection and other activities in the watershed
areas have contributed to the disappearance of
vegetation along many small rivers and streams
in the metropolis. Therefore, Kumasi urban
forests have reduced significantly in quality
and quantity.

In view of the apparent trend of forest degradation
in the city, the Mayor of Kumasi Metropolitan
Assembly, Hon. Kojo Bonsu, outlining his vision
for the Metropolis indicated his plan to restore
the city to its former status as the “Garden
City of West Africa” through planting of one
million (1,000,000) trees by 2017. CSIR-FORIG was
contacted by the Kumasi Metropolitan Assembly
to bring the vision to fruition.

The goals of this project among other benefits
are to provide shade, improve air and water
guality as well as beautify the Metropolis through
planting of trees along the major driveways,
water bodies, parks, school compounds and
communities.

January 2014

The main objective is to plant and manage
one million trees along the major driveways,
water bodies, parks, school compounds and
communities in the metropolis by 2017.The
short term objective was to plant 10,000 tree
seedlings in the Metropolis by the end of 2014.

Methodology

Reconnaissance survey was done by a team
of CSIR-FORIG scientists who considered select-
ed tree species for planting along the major
driveways. Spaces along the major driveways of
the metropolis for planting the seedlings were
identified and mapped (with support of staff of
Department of Parks and Gardens and a repre-
sentative of Department of Urban Roads). Tree
species considered for planting were Blighia sap-
ida (Akye),Terminalia montalis (Montalis), Salix
babylonica (Weeping willow, female), Senna
siamea (Cassia), Milletia thonningia (Milletia),
and Garcinia sp. (Candle tree). One hundred and
twenty selected teachers and representatives
of communities were trained by CSIR-FORIG on
tree seedling planting. Selected Basic and Junior
High Schools were involved in “Me and My Tree
Competition” in planting and nurturing of trees.
The awareness to re-green the city was launched
through radio and television programmes, post-
ers, stickers and other educational materials.
Assemblymen and women, chiefs and the media
helped to sensitize the communities on tree
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planting through public education. LINTA Com-
pany presented posters and souvenirs while
CSIR-FORIG designed flyers.

Results

Tree seedlings were planted on both sides of
major roads from Bebre to Anloga Junction,
Anloga Junction to Suame Roundabout,
Anloga Junction through Asokwa Interchange
to Guinness Junction at Kaase, Ahodwo
Roundabout through Sokoban to Opoku Ware
Senior High School in Santasi,and to Anyinam.
A total of 6174 seedlings, Blighia sapida (Akye),
Millettia thonningii (Taatso), Roystonea regia
(Royal palm), Polyalthia longifolia(Weeping
willow), Techoma sp. and Cassia floribunda were
planted.FORIG produced bamboo cages to protect
the tree seedlings.

Supply of seedlings

CSIR-FORIG supplied 250 seedlings to KMA for
a beating up exercise which was supervised

by the Chairman of the Kumasi Urban Forestry
Project Planning Committee. Ten laborers were
hired for the exercise.

Conclusion and Way Forward

A consultancy report was written by the team
and the Institute is still waiting for funding to
continue the work.

Plate 3: A section of the planted tree
seedlings in wooden cages

3.2 Monitoring of wildlife presence and adaptation at the Akyem

Mine, Ghana-2015

Project Team:
Start Date:
Expected Completion Date: April 2016

Introduction

As development of mine-related facilities
by Newmont Golden Ridge Limited (NGRL)
advances, portions of land cover and
biodiversity are removed; leading to direct loss
of wildlife habitat. Loss of wildlife habitat may
cause a shift in the composition of wildlife
communities, particularly when the intensity of
habitat disturbance is high. Consistent annual
monitoring of wildlife as suggested in the NGRL
wildlife Monitoring Plan is critical to make
informed decisions regarding wildlife issues in
and around the concession area. Monitoring of

Kankam, B. 0.
February 2015

wildlife in the NGRL concession further allows
for modification or consideration to adopt new
strategies in the Wildlife Monitoring Plan and
wildlife Management guideline to address
wildlife-related concerns in the area. The driving
question for this research is “Comparatively
which of the animals has been displaced or
become resilient in the Akyem mine concession
area due to mine-related disturbance?” This
question is imperative because different wildlife
species respond differently to natural vegetation
disturbance either at the same habitat or in
different habitat.



This research therefore seeks to: 1) survey,
document and compare the trend of wildlife
observed in the NGRL concession area, especially
key animal species of global concern identified
in previous studies, and 2) identify areas
requiring improvements to mitigate/reduce
potential wildlife management risks.

Methodology

Mammals: We surveyed large mammals using
(1) direct observations, (2) indirect evidence:
identification of dung, tracks and other signs,
and (3) camera-trapping, to detect animals. We
walked transects and access routes throughout
the NGRL concession area in the morning and
afternoon/evening daily to increase the chances
of sighting. We also identified mammals using
signs (e.g. footprints, dung/faecal pellets,
feeding signs, trails/tracks and burrows, animal
calls especially nocturnal animals) between
06:00 hours and ended around 14:00 hours, and
later from 16:00 hours to 20:00 hours.

Birds: Birds were surveyed repeatedly using
access routes (e.g., trails/footpaths) and existing
transects in the area in the morning (05:30 to
12:30 hours) and evening (14:30 to 17:30 hours).
We identified birds either by their songs (calls)
or visual contact using binoculars. We also
surveyed all artificial ponds or water facilities
within the survey site to record aquatic birds. We
also established mist nets to capture, identify
and record birds that flew low at the forest floor.

Amphibians and Reptiles: The survey was
conducted from morning to noon (06:00-12:00 h),
and at night (19:00-22:00 h) to detect both diurnal
and nocturnal amphibian and reptile species.
We searched for amphibians systematically and
repeatedly by looking at potential breeding sites
and hiding places. Also, we searched in bushes,
lifted rotten logs, and scrapped through leaf
litter. We excavated burrows, dead stumps, holes
and termite mounds for reptiles. Frogs and toads
were captured, identified and released at the
field. In cases where frogs could not be captured,
they were identified using their mating calls.
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Key Results/Findings

Results indicated that at the mine site, the
number of individuals, family, genera and species
for amphibians and reptiles decreased in 2013 as
compared to other survey periods. Mammals and
birds however, did not follow a regular pattern.
The number of amphibians and birds recorded
between survey periods was significant (p<0.05)
except for 2011 and 2013 respectively. There
was no significant difference for reptiles and
mammals. The mine take analysis showed that
the number of amphibians and birds recorded
in 2013 was statistically significant; but not for
reptiles and mammals. The overall per cent
annual average change varied among different
taxa. Fewer individual species recorded an
increase in per cent annual average change at the
entire mine take area between 2013 and 2015. We
recorded 3 species of conservation importance:
Phrynobatrachus alleni (Near-Threatened);
Necrosyrtes monachus (Endangered) and Kinixys
erosa (Data Deficient). Using camera traps,
we obtained 587 trap events from 792 animal
photographs captured. Bushbuck (Tragelaphus
scriptus) was the most recorded species (n=228;
26.92 detections/100 camera trap days) followed
by African civet (Civettictis civetta: n=141; 16.65
detections/100 camera trap days).

Conclusion

The most adapting species at the Akyem mine
site are mammals: Bushbuck (Tragelaphus
scriptus), African civet (Civettictis civetta), and
African palm civet (Nandinia binotata). Others
include Amphibians: Phrynobatrachus latifrons
and Ptychadena mascarieniensis; and Birds:
Necrosyrtes monachus, Milvus migrans, Corvus
albus. No reptile species seem to have adapted.
Hunting should be discouraged in the concession
area. Regular wildlife survey and monitoring is
recommended at the Akyem mine. These regular
checks should be conducted as specified in the
NGRL Wildlife Monitoring Plan to successfully
mitigate the measures proposed in the NGRL
wildlife Management Plan to minimize risks to
critical animal species in the concession area.
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3.3 Weathering characteristics of natural forest and plantation
grown Khaya ivorensis in Ghana

Project Team:
Oppong, |.
Start Date:

Introduction

For the past two decades, the timber industry in
Ghana has continued to decline with reduction
in supplies of commercial timber supplies. This
situation is impacting negatively on many timber
firms leading to their closure or a decline in their
operating capacity. Khaya (African Mahogany) is
among this category. All the species in the genus
are overexploited and threatened. For instance,
Khaya ivorensis is one of the species from
the genus Khaya that has both domestic and
international demand due to its many structural
and non-structural applications. In Europe for
instance, a high percentage of African Mahogany
products sold on the market comes from K.
ivorensis. In order to increase and or maintain
the resource base of the dwindling species,
there was the need to establish plantations.
However, the technological properties of the
species from the natural forest and plantations
with respect to outdoor exposure are not known.
It is expedient to establish the weathering
properties of K. ivorensis from both sources for
comparison in order to efficiently promote the
utilization of the plantation species.

Objectives

1. To determine selected physical properties
of K. ivorensis timber from plantations and
natural forest.

2. To establish the bending characteristics of
K. ivorensis timber from plantations and
natural forest after different periods of
exposure,

October 2014
Expected Completion Date: October 2017

Owusu FW., Tekpetey S.L., Appiah-Kubi, E. and Adutwum-

Methodology

Samples were collected from six trees of K.
ivorensis that were extracted from Pra Anum
forest reserve. With three trees from each
source (natural forest and plantation sources),
120 samples of dimensions 2cm x 10cm x 30cm
were prepared. The initial weight of each sample
was taken and recorded. The sample was then
displayed on two exposure test rakes designed
by Francis Wilson Owusu of CSIR-FORIG (Plate 4
and 5), one for full exposure test and the other
rake for samples kept indoors as control. The
British Standards, BS 373 (1957) was used for
the preparation of the bending test samples
with dimensions 2cm x 2cm x 30cm. The test
was conducted using a Universal Instron Testing
machine according to BS 373 (1957) at CSIR-FORIG
and data on MOE and MOR were collected. Data
was collected on MOE/MOR using the computer
attached to the Universal Instron Testing
machine,

Plate 4: Wood and metal mix
rake for exposure tests



Plate 5: Display of Khaya ivorensis
test samples on rake

Key results and the way forward

The colour of K. ivorensis samples from natural
and plantation sources gradually changed at
the end of the 1 month to the 12" month. The
species from both sources changed from pale
pinkish to a shiny tan then finally to Greyish
black. The dimensional changes of the test
samples affected the thickness and width while
there was no significant change in the length.
The estimated volumetric changes were more
severe with the trees from the natural forest
than those from plantations for both control and
exposed samples. Again, the plantation samples
under exposure experienced quite higher
volumetric changes than its control samples,
while it was comparatively lower with natural
forest trees. The mean weight loss per month
for K. ivorensis for the 12 months with respect
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to the initial weights of the samples, ranged
between 3.3g to 78.3g and 12.2g to 86.65g for
the control and exposed samples respectively.
Trees from the natural forest exhibited higher
weight loss than the plantation trees. The
modulus of rapture (MOR) and modulus of
elasticity (MOE) are bending properties, which
are mechanical strength indicators for timber
species. Consistently, the plantation trees from
both the control and exposed samples recorded
higher mean MOEs than the natural forest trees
while the mean MORs did not show a particular
trend. This implies that in utilization, the
plantation trees have the ability to resist some
external forces than the natural ones. Samples
from plantations indicated comparatively lower
deviations with respect to their initial densities
than the natural forest trees.

Plantation species of K. ivorensis have the
capacity to withstand adverse weather
conditions more than those from the natural
forest. Furthermore, with respect to wood
from plantations, minimal exposure to weather
conditions on wood from plantations makes the
wood more versatile in utilization. In conclusion,
the properties exhibited by the samples from
plantation trees are an indication that they are
good substitutes to natural forest trees of K.
ivorensis.

However, the analysis of the complete data at
end of the third year of study will help us to
confirm or reject our current observations.
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3.4 Processing of African rosewood (Pterocarpus erinaceus) into
lumber using Wood Mizer portable machine

Project Team:

Owusu, FW., Appiah-Kubi, E., Tekpetey, S.L., Mensah, M. and

Adutwum Oppong, J.

Start Date:

December 2014

Expected Completion Date: December 2015

Introduction

African rosewood (Pterocarpus erinaceus), be-
longs to the family, Fabaceae. It is predominantly
found in many African countries. The species
adopts mostly to the forest savannah transi-
tional zone, open forest and woody savannah;
and parts of the northern savannah woodland
ecological zone. In Ghana, Rosewood is locally
known as Krayie or Kpatro, a common name
for timber exploited from the species while the
Chinese Rosewood buyers or traders in Ghana
also refer to it as Kosso.The species is mostly
found in the northern part of Ghana (Ashanti,
Volta, Northern, Upper East and Upper West
and Brong Ahafo regions). The major uses of the
species in these areas are firewood and charcoal
production. For some years now, because of its
high demand on the international market, the
species is processed into square lumber form
and exported. Unfortunately, there is no data
on its properties to enable it to be promoted on
the local timber market for use. For the efficient
promotion of the species, determination of the
machining properties, is important and will en-
able the furniture industry benefit from its uti-
lization. It will also increase the economic value
of the species as well as the national revenue.

Objectives

To determine the sawmilling properties of
African Rosewood grown in Ghana with available
portable milling machine.

Methodology

The Logs to be used for the experiment were
extracted from the Northern, Ashanti and Brong

Ahafo regions of Ghana. These were felled (Plate
6) using a chainsaw machine and cross-cut into
billets as shown in (Plate 7). Dimensions (butt &
top diameters and length) of all the logs were
taken. These were milled using LT15 Wood-
Mizer. The time taken to mill each log and fuel
used were recorded. The dimensions of lumber

generated were also taken.

Plate 7: Billets of rosewood



Key results and the way forward

Rosewood is a deciduous small tree with height
of 12m to 15m tall. Tree branches after 3-10m high
but in most cases it is twisted, fluted and with
a rounded crown. The tree is slightly buttressed
and the maximum diameter recorded was 65cm.
The bark of the tree surface is grayish black,
fissured and scaly. A reddish translucent gum
comes out when there is a cut through the bark.
The heartwood is yellowish brown to reddish
brown, often with purplish brown streaks, and
distinctly demarcated from yellowish or pale
cream-coloured sapwood. Freshly cut wood has
an unpleasant smell. The wood was difficult to
saw without nonstellite-tipped saws and the
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frequency of saw sharpening was high. Some
flashes of light were observed during sawing,
which indicates the presence of inclusions in
the wood. Fuel consumption was higher and
lumber production rate was lower than medium
to heavy density wood species (for instance;
0dum, Mansonia, Makore and Teak). The
preliminary average green lumber recovery rate
has been estimated to be 69.54%.

Sawing properties of Rosewood grown in Ghana
have been established and this will enhance the
efficient processing, promotion and utilization
of the species locally. Other technological
properties recommended will be developed.

3.5 Set up and Accreditation of Wood and Furniture Testing

Laboratory at CSIR FORIG

Project Team:

Appiah-Kubi, E., Owusu, F.W., Damnyag, L., Ebanyenle, E.,

Tekpetey, S.L., Essien, C., Ofori, J. and Sekyere, D.

Start Date:

September 2013

Expected Completion Date: September 2017

Background

Trade in timber and timber products contribute
significantly to the Gross Domestic Product (cop)
of Ghana. In 2008 for instance, over 187 Million
Euros was realized from the sale of timber
products from Ghanaian sawmills. Increased
trade values or higher income from timber
products can be achieved through value addition.
value addition typically involves passing a
given product through some processing stages
(primary, secondary and tertiary) that increases
its worth, thereby, increasing the utility and
economic value of the product. One of the key
challenges that affect value addition to wood
and wood products is the lack of an accredited
testing centre in the country to ensure that
standards are complied with in the manufacture
and processing of wood products. It is therefore
imperative that a wood and a furniture testing
laboratory accredited under IS0 17025 is set up

to test and certify wood products te ensure that
they comply with standards for market access
both locally and internationally.

UNIDO through funding from the State Secretariat
for Economic Cooperation (SEC0), Switzerland is
supporting CSIR-FORIG to set up and obtain an
accreditation for Wood and Furniture Testing
Laboratory at FORIG under IS0 17025. The
laboratory will test and certify wood products for
exports in order to meet standards and become
competitive on the international market.

Objective

The developmental objective is to enhance
the export performance of Ghana by creating
conditions for strengthening supply capacity in
the wood industry. The specific objectives are:

e To undertake the value chain analysis of
_ the wood sector in Ghana.
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e To upgrade the existing test laboratory at
CSIR-FORIG and accredit it according to the
international standard 150 17025.

e To build the capacity of personnel and pro-
mote test laboratory to key stakeholders of
the Ghanaian wood industry and boost the
export and use of wood products through
value addition by meeting standards.

e To set up a national technical committee
for standards and to ensure compliance
by industry.

Methodology

To fully comprehend the wood industry of
Ghana and the sub-region, we conducted a
desk study, organized series of stakeholder
meetings and training workshops. Subsequently,
we redesigned and started renovation of the
existing wood and furniture testing laboratory at
CSIR-FORIG. We have also identified personnel and
created a management structure (organogram)
for the laboratory. Furthermore, we have also
developed laboratory quality management
handbook, processes, manuals and templates.
Acquisition of new equipment and set up of
laboratory for accreditation according to 150
17025 has been initiated.

Activity/progress since previous report

Specific objective 2: To upgrade the existing test
laboratory at CSIR-FORIG and accredit it according
to the international standard 150 17025.

Personnel for the laboratory have been
identified and trained in the development and
writing of laboratory manuals. A management
structure (organogram) for the operation of
the laboratory has been set up. The scope of
laboratory accreditation has been defined and
the sort of equipment, devices for the testing
have also been determined. Equipment list with
specification has therefore been submitted to
UNIDO for procurement.A re-design of the existing
laboratory to accommodate the new equipment
has been done and renovation is underway. New

offices to relocate existing offices in the building
have also been completed.

Specific objective 3: To build the capacity of
personnel and promote test laboratory to key
stakeholders of the Ghanaian wood industry
and boost the export and use of wood products
through value addition by meeting standards.

Guidelines and procedures for the development
of documentation for the laboratory have
been defined. Personnel have been trained by
consultants from the Bern University of Applied
Sciences (BFH), Switzerland on the write up of the
laboratory quality management handbook. Write
up of the handbook, processes and templates
are underway.

Specific objective 4: To set up a national tech-
nical committee for standards and to ensure
compliance by industry.

A review of the national and international
standards on wood and wood products has
been done. The Ghana Standards Authority (GSA)
will lead in the set-up of a national technical
committee to review and develop standards for
gaps identified in the standardization of wood
products in Ghana. GSA has also been contacted
for calibration services for the equipment in the
laboratory.

The way forward

Uncompleted activities are on-going and
expected to be completed in the next quarter.
Most of the activities depend on the set up
of the laboratory. This involves the renovation
of the existing building to a standard which
can accommodate the new equipment for
the accreditation. According to the policy of
UNIDO on project implementation, beneficiary
institutions are required to contribute to the
project funding through the provision of the
infrastructure to accommodate the equipment.
UNIDO will be responsible for the acquisition of
all the equipment, capacity building of personnel
and the payment for accreditation services as
well as the setup of the national technical



committee and standards development. CSIR-
FORIG is therefore providing financial support
for the renovation of the existing building to
the standard required for accreditation. Lack of
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adequate funding in the Institute is a challenge
in meeting the requirement of CSIR-FORIG within
the project time frame.

3.6 Evaluation of 18 provenances of three Acacia species for use as
agroforestry species in the Upper East of Ghana

Project Team:
Start Date:

Expected Completion Date: February 2017

Introduction

Edible Australian Acacias have been shown to
have significant potential to restore degraded
lands, improve food security, build farm resilience
and support adaptation to climate change in
semi-arid tropical regions of Africa. The three
principal species that have been developed
over the last 25 years are Acacia colei, Acacia
torulosa and Acacia tumida. These species have
been developed in the Maradi Region of Niger.
The annual rainfall of the region ranges from
450-500 mm. It is also well documented that
these species are adapted to higher rainfall
areas. Therefore the purpose of this study is to
assess the 18 provenances and identify suitable
tree species to use in agroforestry in the Upper
East Region of Ghana.

Methodology

Nursery and field plots with 100 x 100 m were
established. The experimental design used was

Cunningham, P. (WV Australia) and Akpalu, S.
February 2014

Completely Randomised Block Design (CRBD).
The parameters assessed were: survival rates,
growth rates, flower and fruit production, litter
production, and techniques for incorporation
into local dishes to improve nutrition.

Status

The plots were established in August 2014.
Assessment of survival and height were
recorded at 6 and 12 months after planting.
The study would be done in 18 months. Thus,
fruiting will also be assessed in February 2016.
Technical reports on survival and growth rate
(height) were submitted to World Vision Ghana
and Australia in February and August 2015.

Way Forward: Provenances will be assessed on
fruit production in February 2016.
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3.] Towards Sustainable Indigenous Mahogany Timber Production
in Ghana: Phase I, refining the silvicultural “tool kit” and
practical training for industrial-foresters and community

farmers

Project Team:

Opuni-Frimpong, E., Darko-0biri, B., Tekpetey, S., Appiah

Kubi, E., Essien, C., Opoku, S.M.,Nyarko Duah, N.Y., Owusu,
S.A. and Opoku, E.M.

Start Date:

February 2010

Expected Completion Date: November 2015

Introduction

Sustainable supply and conservation of
mahogany (Khaya spp.) are threatened by
over-exploitation of natural mahogany forests.
Exacerbating the situation is the inability to
establish mahogany plantations in their native
range as a result of the incidence of Hypsipyla
robusta (mahogany shoot borer) pest. Mahogany
shoot borer mostly kills the main stem of the
young trees, causing excessive forking and
branching, contributing to tree mortality. As
a consequence of the destructive activities of
mahogany shoot borer, some entomologists
have classified it as the most important pest
in tropical forestry.

This project sponsored by ITTO focuses on research
that is being conducted aimed at developing
an integrated pest management strategy for
mahogany shoot borer via plantation culture to
contribute to restoration and conservation of
African mahogany. The development objective
is to improve the sustainability of indigenous
mahogany in Ghana by developing superior
mahoganies that are ecologically adapted and
insect tolerant and expand our collaboration
with industrial and community tree farmers. The
specific objectives seek to refine our silvicultural
“tool Kit” to improve the ability to produce
economically viable indigenous mahogany
in mixed plantations and to transfer this
technology to Ghana’s key industrial partners
and community tree growers via a practical
“how to” cultivate indigenous mahoganies

manual. The expected outputs of the project
are as follows:

a. Practical methods for mass production of
selected superior Hypsipyla-sp-tolerant
clones.

b. Seed production orchards established for
each Khaya spp. and Entandrophragma

spp.

¢. Our silvicultural “tool kit” refined to
optimize planting of mixed stands in the
4 major ecological zones.

d. Wood quality and lumber properties from
mature plantation-grown mahoganies
determined.

e. Socio-economic impacts of integrated agro-
forestry plantations of mixed mahoganies
with various short-term crops determined.

f. A practical “How to cultivate mahogany”
in plantations manual produced and
international Workshop Organized.

The project implementation in the fifth year
focused on efforts to complete most of the
activities in order to attain the target set for
the project within the specified duration.
Establishment of superior mahogany seedling
production centers and hedge garden was
undertaken successfully. Methods of producing
progenies from Hypsipyla sp-tolerant genotypes
was intensified through the application of
biochar (soil amendment) mixed with soil.
Grafting experiment of different mahogany
species continued effectively at the reporting






