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FOREWORD

CSIR-Forestry Research Institute of Ghana (CSIR-FORIG) is one
of the 13 Institutes of CSIR, Ghana set up to undertake forest,
forest products and related research and to disseminate
and commercialize research outputs and services. To be
able to achieve its mandate, CSIR-FORIG undertakes demand-
driven research, builds capacity and promotes the application
of technologies for sustainable management of Ghana’s
forest resources for the benefit of society. This report is
a presentation of research outputs and outcomes for the
year 2016 classified under four broad research themes
namely: FOOD SECURITY & POVERTY REDUCTION, CLIMATE CHANGE,
ENVIRONMENTAL MANAGEMENT & GREEN TECHNOLOGY, MATERIAL
SCIENCE AND MANUFACTURING and SCIENCE AND PEOPLE.

On behalf of the CSIR-FORIG management, | would like to
express my sincere thanks to the research staff and everyone
who contributed to this research success story.

Dr Daniel A. Ofori
Director, CSIR-FORIG



EXECUTIVE SUMMARY

The Forestry Research Institute of Ghana (FORIG) is one of the 13 research institutes under the
Council for Scientific and Industrial Research. The CSIR-FORIG in line with its mandate continues to
undertake research on forestry and forest product issues that ensure sustainable management and
utilization of Ghana’s forests resources. This report presents the key findings and impact of the
research conducted by the Institute in 2016. The Institute implemented twelve (12) projects that are
linked to four(s) of the seven(7) CSIR Thematic Research Areas. The themes are : Food Security and
Poverty Reduction, Climate Change, Environmental Management and Green Technology, Material
Science and Manufacturing and Science and People. Under the Food Security and Poverty Reduction
theme, the Institute collaborated with a team from Nigeria and Uganda to undertake research that
enhanced the domestication of Tetrapleura tetraptera (Prekese). The species is highly valued for
its medicinal properties and as part of the research activities, a total 600 superior seedlings were
raised and distributed to farmers for integration onto their farms.

Research projects implemented under the Climate Change, Environmental Management and
Green Technology programme focused largely on promoting the restoration of degraded areas and
developing superior tree species (e.g. mahoganies under the mahogany project) for sustainable
production of timber. The mahogany project, for instance, produced two practical handbooks; one
for managing mahogany plantations and the other on wood properties of African mahoganies.
Through the implementation of another project titled the “Greening Ghana Project” led by the
Environmental Protection Agency of Ghana, 120,000 bamboo plantlets were produced during the
reporting period for restoring degraded riparian areas around the River Volta. In like manner, the
carbon use efficiency project implemented by the Institute has yielded important parameters that
could be used in estimating growth rate from photosynthesis data or models as affected by climate
change. The project findings, for instance, have indicated the need to use drought tolerance as
a criterion for selecting tree species for specific reforestation sites and answers some important
questions, particularly in relation to the processes of selecting seedlings for restoration, reforestation
and conservation and management practices of natural and planted forests.

During the year under review, we continued to work on the United Nations Industrial Development
Organization (UNIDO) project, aimed at establishing a wood and furniture Testing and Accreditation
Laboratory at CSIR-FORIG under 150 17025. The facility is ready and it is expected to be fully
operational in 2017. The laboratory will provide the wood industry with the capacity to produce
quality wood products.

The Institute improved its commercialization efforts to enable it increase internally generated funds.
One major outcome from the commercialization activities was the renewal of the Food and Drugs
Authority Number for the commercial production of prekese syrup. Publications during the period
include three (3) books, 37 Journal articles and five (5) manuals.
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INTRODUCTION

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 was
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.

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

Values

Our core values include professionalism and
excellence, creativity and innovation, discipline
and punctuality, teamwork and inclusiveness
2nd networking and partnership.

Mission

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

Ley Objectives

The key objectives of the Institute are:
* Develop technologies for sustainable man-
agement of natural forests, biodiversity
conservation, climate change adaptation

and mitigation;

¢ 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
commercialization drive of research output;

e Contribute through research to the social,
economic and environmental well-being
of Ghanaians.

Divisions

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

e Biodiversity Conservation and
Ecosystems Services

e Forest and Climate Change

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

® Forest Products and Marketing

*  Wood Industry and Utilization

The Non-Core Research Divisions are:
e Administration

e Commercialization

* Finance



1.0 FOOD SECURITY & POVERTY REDUCTION

1.1 Brief Background and Highlights of
Research Achievements

CSIR-FORIG is working with her research partners
on food-related research to meet the challenge
of providing Ghana’s growing population with
safe, affordable and nutritious food, in ways
that sustain land use systems. Some of these
interdisciplinary research programmes include;
the testing of Tetrapleura tetraptera (Prekese)
for Livelihood Improvement in Africa. The Key
issues that are addressed by CSIR-FORIG under
this theme are:

e Forest, trees, plant resources
(natural products)

¢ Soil, mechanization and Agrofood
processing,

e Biotechnology (Germplasm collection,
conservation, bio-processing) under the
Biomedical and Public Health research
theme of CSIR, Ghana.

1.2 OUTPUT 1: Potential of Tetrapleura
Tetraptera (Prekese) for Livelihood
Improvement in Africa

Tetrapleura tetraptera (Aidan tree), known
locally as prekese is a native tropical African
tree species with significant nutritional and
medicinal properties. The species has however
been neglected and is currently underutilized.
Principal Investigators of the International
Foundation for Science (IFS) Collaborative
Research Team, from Ghana, Nigeria and
Uganda, are conducting research with the view
to enhance domestication of the species.

After nearly three years of studies, the results
show that T. tetraptera (Tete) is highly valued
for its medicinal properties in all the three
countries studied. Tete was reported to treat
about 21 ailments, including malaria, fever and
cardiovascular disorders that are quite prevalent
in all the three countries, with consumption rates
being highest in Ghana and lowest in Uganda.
The results further showed that the species is a
valued food component in all countries assessed
with Ghana (48%) and Nigeria (30%) reporting
the highest usage.

An assessment of 37 provenances so far indicate
that three Ghanaian accessions (CAM1, GBA1,
GMM1), and one Nigerian accession (NG07,) are
among the fastest growing with mean heights
of 331.1 ¢m, 330.1 ¢cm, 321.6 ¢cm and 310.8 ¢m,
respectively. One accession from Nigeria (NGO5)
began to flower and fruit after 18 months of
planting in field plots in Ghana. This was one year
earlier than the earliest recorded flowering for a
planted Tete in Ghana. Some other accessions
that flowered within two years of planting were
NGO3, GAD1, and GAS2.

In order to increase the domestication process
of Tete, a total 600 superior Tete seedlings
were raised at CSIR-PGRRI and distributed to g0
farmers for integration into cocoa and other
agro-based systems as shade trees. Some
selected schools, community health centres and
homes were supplied with seedlings for planting
as avenue trees.



2.0 CLIMATE CHANGE, ENVIRONMENTAL MANAGEMENT &

GREEN TECHNOLOGY

2.1 Brief Background and Highlights of
Research Achievements

CSIR-FORIG’s research under the climate
change, environmental management and green
technologies theme improves our knowledge of
the health and environment effects of climate
change and provides sustainable solutions for
communities to effectively manage and reduce
the impacts of a changing climate. The research
areas for this theme focused on the following
in 2016:

* Soil, Water and Biodiversity Conservation
e (limate Change Mitigation (Including REDD")

e (limate Change adaptation and Social
Development

e (Green Technologies for Sustainable
Development

2.2 Output 1: Restoration of degraded
Volta river banks in the three
Northern Regions of Ghana

Samboo is a2 multipurpose plant species that has
2 5gh economic and environmental value with
gr=anest prospects of converting solar radiation
~io useful goods and services better than many
other tree species. For a country like Ghana that
is seeking to improve the welfare of its citizens
and accelerate development, there is a need to
promote the development and management of
bamboo forest and expand their resource base.
The Environmental Protection Agency (EPA) of
Chana is currently working to improve on the
vegetation cover of riparian areas around River
volta and its tributaries in the three Northern
Regions of Ghana under a project dubbed
“Creening Ghana. As part of the project, EPA
contracted CSIR - Forestry Research Institute of
Chana (CSIR - FORIG) to produce one hundred and
twenty thousand bamboo plantlets (120,000) for

the restoration of the degraded Black, White
and Red Volta river banks in the three Northern
regions. This activity is under the Sustainable
Land and Water Management and Greening
Chana Project.

A total of one hundred and three thousand,
five hundred and ninety-five (103,595) branch
cuttings consisting of B. vulgaris bamboo (92,995)
and 0. abyssinica bamboo (10,600) cuttings were
nursed, nurtured and closely monitored for the
development of shoots and roots. One major
achievement is that 80,000 plantlets are ready
for planting-out at selected sites.

Plate 1: A section of Bambusa vulgaris bamboo
plantlets being inspected by EPA staff

2.3 Output 2: Making African
mahogany plantation
establishment and management
practical for forest managers and
community farmers

Sustainable supply and conservation of African
mahogany species (Khaya and Entandrophragma)
are threatened by over-exploitation of natural
forests. Exacerbating the situation is the
difficulty of establishing mahogany plantations
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in their native range because of the incidence
of Hypsipyla robusta (mahogany shoot borer)
pest. The high economic losses associated with
H. robusta have earned it notoriety as one of
the most important pests in tropical forestry.
The current ITTO-sponsored project’s focus is
to improve the sustainability of indigenous
mahogany in Chana by developing superior
mahoganies that are ecologically adapted and
insect tolerant and expand collaboration with
industrial and community tree farmers.

Seedlings from plus mahogany trees were iden-
tified in the first phase of the Mahogany Project
and have since been used in the establishment
of seed orchards in all the ecological zones with-
in which the African mahogany species occur.
Additionally, hedge gardens have been planted
for all the Khaya species and have been used
in the production of vegetative propagation ma-
terials for mass production of these trees with
desirable traits. Grafting technigues proved suc-
cessful for production of seedlings especially for
the establishment of seed orchards using mate-
rials from plus trees for the four Khaya species.

Demonstration plots of mixed stands with
species representative of three major ecological
zones have been established in the Wet
Evergreen, WE (Benso), Moist Semi-Deciduous,
MSD (Mesewam and Bobiri) and Dry Semi-
Deciduous, DSD (Abofour) zones. Experiments
testing the effects of spacing, pruning, mixed
stands of neem (insect repelling properties) and
mahogany as well as use of weaver ants as
biological control agents for H. robusta were
conducted.

To encourage the timber industry to venture
into mahogany plantation establishment, the
chemical and mechanical properties and the
sawing characteristics of plantation-grown
mahogany has been determined and the results
are comparable to natural forest mahoganies.
A practical handbook for managing mahogany
plantations in the tropics and another on the
wood properties of African mahoganies have
been developed and are undergoing editorial
processes.

Plate 2:Samples of superior
grafted mahogany species
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Plate 3: Front covers of books developed
on Mahogany research conducted

2.4 Output 3: Protecting Rosewood
(Pterocarpus erinaceus) trees in
the savanna landscapes of Ghana

Pterocarpus erinaceus, (rosewood) has
traditionally been exploited by local people
for woodfuel in the savanna areas of Ghana
for many years. International demand for the
species for lumber in recent times increased
its trade volumes from 125m3 in 2005 to over
40,000 M? in 2013 in the country. Indiscriminate
commercial harvesting of rosewood logs for sale
without knowledge of stocks and management
regimes called for a ban on its exploitation.
However, implementation of the ban has been
ineffective, resulting in increased exploitation
and local level conflicts among officials of the
Forest Services Division, traditional resource
owners and other actors in the rosewood
commodity chain. This research activity tried
to determine the rate, level and pattern of



exploitation of rosewood in Ghana. It also
assessed the perception of the role of rosewood
'n the livelihoods of communities, reasons
for its extensive exploitation and governance
regimes for its management in the transition
and savannah zones of Ghana. The study was
conducted in the Forest-Savanna Transition and
Cuinea savanna ecological zones. The results
showed that the current level of exploitation is
unsustainable since the class size distribution
departs from the inverse |-shape exhibited in a
balanced and stable forest stand. The stock of
the species within land use systems has declined
significantly. Unfortunately significant number
(more than 90%) of community members still
rely on rosewood for household income.

plate 4: Samples of Rosewood logs

2.5 Output 4: Enhancing our
mnderstanding of the drivers of
yegetation patterns in Forest-
Savanna Ecotone of West Africa

Forest-savanna transition has long been a source
of Bwelihood for fringe communities and supplies
scosystem services such as charcoal, fodder for
Iwestock and medicinal plants. This vegetation
zome has a unique biodiversity conservation
value for research and ecotourism. The forest
and savanna systems support a mix of biomes
and under the same climatic conditions, they
are thought to be strongly mediated by fire

Annual Report 2016 g

regimes, degree of herbivory and soil attributes
at local scales. Traditionally, loss of forest is
often associated with slash and burn agricultural
activities, bush fires and logging. It is thought
that forest and savanna could begin to encroach
on each other due to factors such as climate
change and land use. However, the role of soil
systems, topography as well as vegetation
composition and structure in these processes
is not clearly known. In this research, we are
investigating vegetation interaction with climate
and edaphic factors in a forest-savanna ecotone
in West Africa.

The study re-classified the woody vegetation
into plant structural types with emphasis on
the structure of a woody plant than functional
type (forest, transition or savanna). We have
also established that some savanna woody
species could assume forest status by
structure and mimic typical forest vegetation
with canopy closure. These mosaics could
influence fire behaviour and characteristics in
the transition zones.

A flux tower to provide a long term continuous
record of net ecosystem CO, exchange, evapora-
tion, and energy flux between the atmosphere
and transition forest in Ghana has been built.
Flux measurements taken from the tower have
been complemented by ground measurements
of vegetation and litter at plot levels where we
could identify which components in the forest
are gaining and losing carbon.
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Chromic Pisoplinthic Abruptic Lixisol Abruptic Lixiso

Eutric Arenosol EutricSideralic Arenosol

Plate 5: Structural vegetation types and associated soil class (WRB)



2.6 Output 5: Reponses of Ghanaian
Tree Species to Climate Variability

West African forests are important for the
world’s biodiversity conservation because 22%
of forest species in Upper Guinea are restricted
to this region of which the wet evergreen and
dry semi-deciduous forests in Ghana form a
part. The forest vegetation in West Africa is
determined by a rainfall gradient ranging from
4ooomm to less than 1000 mm. According to
research, the probability of occurrence of 71%
of endemic species in this region is related to
annual rainfall. Given the high sensitivity of these
species to rainfall, shifts in their distribution are
highly likely under a drier climate. However, the
potential response of tropical tree species to
predicted changes in climate remains poorly
understood. Understanding species response to
temperature and especially drought becomes
critical for understanding potential impacts of
climate change on the forest ecosystem.

The study used a combination of forest inventory
data, greenhouse and field experiments (Plate.
6) to determine the responses of 20-23 species to
temperature and its seasonality, rainfall and its
seasonality, drought and shade. The inventory
data was used to assess the responses of 20
trees species to rainfall and its seasonality
using logistic regression analysis. The species
that showed a response to annual rainfall
and its seasonality together with additional
species were subjected to simulated drought
= a green house and also tested in the field
through a reciprocal transplant experiment in

Annual Report 2016 |7

a dry and wet forest sites. The study showed
that the two main climatic drivers influencing
individual tree species distribution in Ghana are
annual rainfall and rainfall seasonality, which
is consistent with studies conducted in Ghana.
The findings of the study also demonstrate the
need to use drought tolerance as a criterion for
selecting tree species for specific reforestation
sites. Tree improvement programmes should
focus on improving the drought-tolerant traits
of species used especially for forest restoration
and plantation programmes.

Plate 6: Seedlings in a green house at
CSIR-FORIG during drought experiment

Table 1: Species name, ecological guild, and drought tolerance

Albizia zygia

*Aningeria robusta (Pouteria aningeri)

Ceiba pentandra
Entandrophragma angolense
Pericopsis elata

Antiaris toxicaria

NPLD High

NPL-D_ gl o

Pioneer Sy el Hi_gh -
| w0 High
| npLD High

NPLD - _HiéITI_ P

NPLD 0 jn;ermediate
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Celtis zenkeri

Newbouldia laevis

Ricinodendron heudelotii

Strombosis pustulata

Source: Amissah 2014

2.7 Output 6: Does shifting Carbon Use
Efficiency determine the growth
rates of intact and disturbed
tropical forests? Gathering new
evidence from African forests: Net
Primary Productivity along a wet-
dry rainfall gradient in Ghana

Net primary productivity (NPP), the rate of
formation of biomass such as woody, leaf and
root tissues of trees, accounts for about 35%
of the gross primary productivity (GPP) and is
one of the most fundamental attributes of an
ecosystem and at the base of its food web.
Thus, NPP is a highly important parameter in
describing the functioning of any ecosystem.
Despite its importance, NPP of tropical forests
of Africa is one of the least quantified and
understood components of the global carbon
cycle. Using a network of 1.0 ha plots located
along a wet-dry rainfall gradient in Ghana, an
important research question was asked: to
what extent can key plot-level characteristics
such as biomass, NPP and carbon allocation to
woody, canopy and root growth be predicted
from rainfall patterns?

Using standardized protocols and field
techniques, all major components of NPP were
measured on monthly timescales in 1.0 ha forest
plots in a Wet Evergreen (Ankasa Conservation
Area: ACP), a Moist Semi-deciduous (Bobiri Forest
Reserve: BFR) and a Forest-Savanna Transition
(Kogyae Strict Nature Reserve: KSNR) forests.
This included canopy litterfall from litterfall

NPLD Intermediate
Pioneer Intermediate
Pioneer Intermediate

SB Intermediate

traps at bimonthly intervals, estimated leaf
loss to herbivory, above-ground coarse woody
productivity of all large trees (.10 cm dbh) in
the 1.0 ha plot and small trees (2-10 cm dbh)
in subplots via yearly plot censuses, turnover
of branches on live trees through branch fall
transects at three-months intervals, fine root
productivity from ingrowth cores installed
and harvested at three-months intervals,
and estimation of coarse root productivity by
applying a multiplying factor to above-ground
woody productivity.

The results indicate that total NPP is higher in the
Evergreen (ACP) and the Moist-Semi deciduous
(BFR) forests compared to the Forest-Savanna
Transition (KSNR). One of the plots at BFR
recorded one of the highest total NPP values
reported globally of 20.5 + 1.2 Mg C ha” yr'.
In terms of the NPP components, canopy (fine
litter and herbivory), woody (stem, branch
turnover and coarse root) and root (fine root,
hereafter termed root), noticeable differences
were observed among the vegetation zones (Fig.
1). While the Evergreen Forest plots displayed a
near-equal division of NPP among canopy, woody
and root components (~35 + 1, 33 + 2 and 31
+ 1%, respectively), NPP allocation in the Semi-
Deciduous Forest plots are dominated by canopy
production, accounting for nearly 50 + 7% of
total NPP allocation. By contrast, the Forest-
Savanna Transition (KSNR) plots were dominated
by woody allocation, which is about 46 + 11%.
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Figure 1: Mean (a) total annual NPP (1 SE) split
nto its components and (b) annual NPP allocation
nto canopy, wood and root components, the

four vegetation types along the rainfall gradient
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The study has revealed that Bobiri forest reserve
is one of the most productive forests in the
world. It allocates most of its productivity to the
canopy. Canopy production is the best proxy for
the estimation of NPP in the Wet Evergreen and
Moist-Semi-Deciduous forests of Ghana while
woody productivity is the proxy for the Forest-
Savanna Transition forests. This information is
vital for climate change models which rely on
productivity, particularly NPP.



3.0 MATERIAL SCIENCE AND MANUFACTURING

3.1 Brief Background and Highlights of
Research Achievements

CSIR-FORIG’s Research under this theme helps to
improve industry competitiveness by developing
materials which are preferred by Ghanaian
industries. This year the research impact was
centred around two main programmes, namely;

Material Science (Wood, Integrated
Materials)

e Industrial Products (Bio-Resource)

3.2 Output 1: CSIR-FORIC Wood and
Furniture Testing Laboratory

The United Nations Industrial Development
Organization (UNIDO) with funding from the Swiss
Government (SECO) is supporting CSIR-FORIG to
set up and obtain accreditation for Wood and
Furniture Testing Laboratory at CSIR-FORIG under
IS0 17025. The laboratory will test and certify
wood products for export to meet standards
and become competitive on the international
market. Increased trade values or higher
income from wood and wood products can be
achieved through value addition. One of the
key challenges in value addition 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.
The accredited wood and furniture testing lab
at CSIR-FORIG will help industry comply with
standards and become competitive on the
international market. The objective of the project
therefore is to enhance the export performance
of Ghana by creating enabling conditions for
strengthening supply capacity in the wood
industry. The specific objectives include:

1. To upgrade the existing test laboratory at
CSIR-FORIG and accredit it according to the
international standard I1SO 17025.

10

2. To build the capacity of personnel and
introduce the test laboratory to key stake-
holders of the Ghanaian wood industry
and boost the export and use of wood
products through value addition by meet-

ing standards.

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

Activities undertaken

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 type
of equipment and 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 accom-
modate the new equipment has been done and
renovation completed. UNIDO has started the
procurement process to acquire the equipment
for the laboratory.

Guidelines and procedures for the development
of documentation for the laboratory have been
defined. Personnel have been trained at Bern
University of Applied Sciences (BFH), Switzerland
on the operational procedures of 1S0 17025
accredited laboratory whiles preparation of a
handbook, processes and templates are ongoing.

UNIDO has also conducted an internal auditor
training for staff of CSIR-FORIG. The training has
equipped the staff with the skills to audit the
management system of the laboratory before
external auditors are invited for accreditation
of the laboratory.



A review of the national and international
standards on wood and wood products has been
done. The Ghana Standards Authority (GSA) has
setup a national technical committee to review
and develop standards for gaps identified in
the standardization of wood products in Ghana.

Expected outcomes or Implications for
development

e Testing services will be provided for the
wood industry to ensure compliance with
standards.

e Wood products will be tested to certify
their quality for the local and internation-
al markets.

* Capacity of industry will be built for the
production of improved quality products.

e Quality products on the market will be
ensured to satisfy customers of the
wood industry.

e Value addition of wood products in the
country will be ensured.

* Sustainable forest management practices
will be supported through value addition.

e Trade values and or income from wood and
wood products will be increased through
value addition.

Plate 7: Staff trained in testing procedures and
standard laboratory practices in Switzerland
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3.3 Qutput 2: Gmelina arborea Roxb.
Ex Sm: A New Species for the
Wood Industry in Ghana

Gmelina arborea is a native species to tropical
moist forest. Gmelina was widely introduced as
an exotic species into many countries including
Ghana. The species grows very rapidly and is
managed in short rotation systems. Gmelina
arborea is considered as a useful multi-purpose
species. Its utilization for cabinet, furniture,
drawing boards, joinery, boxes/crates and
artifacts production is greatly increasing in
Ghana, and as such there is a need to study
the properties of the species to ensure efficient
utilization. The specific objective of the study
was to determine some basic and technological
properties of G. arborea for efficient utilization.

Eight trees aged 39 and 41 years were extracted
from plantations that had been established at
Abofour and Daboase in Ghana. The logs (plate
8) were sawn with woodmizer into lumber and
stacked (Plate g9) for air-drying for assessment
based on ASTMD 143 (1994), ASTMD 1666-87 (1994)
and BS 373 (1957).

e

Plate 9: Gmelina arborea lumber
stacked for air-drying
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The results indicate that the species has good
working properties. The resistance to sawing, rip
sawing and cross-cutting of the wood was easy
with slight blunting effect, and the frequency of
saw wear was 5. Planed surface of the lumber
was slightly lustrous. The wood dries easily
without defects and it is dimensionally stable.
The Madison drying schedules derived for the
species are T11 Bs and T11 Ds for mild and harsh
conditions, respectively. Based on the results,
Gmelina could be used to produce furniture,
carvings, interior joinery, mouldings, panels,
picture and slate frames, musical instruments
and turnery articles.



4.0 SCIENCE AND PEOPLE

4.1 Brief Background and Highlights of
Research Achievements

The research activities under this theme aligned
science with the development priorities of local
communities, government and development
partners by focusing the socio-economic
and sustainable resource management and
utilization as well as highlighting the services
that forest provides to society. In this regard,
the research agenda for the year focused on
the following thematic areas:

e Policy and Governance

e Statistical, Social and Economic Research

Culture, Indigenous Knowledge and
Community Improvement

* Technology for Livelihood and
Wealth Creation

4.2 Output 1: REDD+ in agricultural
landscapes: farmers’ expectations
and potential conflicts from REDD+
implementation

REDD+ is an international initiative aimed at
reducing deforestation and forest degradation
through the establishment of performance-
based incentives. It aims to create financial
and other types of incentives to reduce the
rate at which forests are being converted to
other land uses and the process of causing
greenhouse gas emissions. If REDD+ is to be
effective in mitigating climate change, its
potential positive and negative impacts need to
be identified. The research study, with financial
support from the ITT0, sought to understand the
potential implications of REDD+ implementation
for farming practices and conflicts in natural
resource use at the farm level in Ghana. We
sought to provide information on farmers’
perceptions of REDD+ as a contribution to the
gesign of Chana’s REDD+ strategy.
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The research involved farmers from six different
local communities in Brong Ahafo, Central and
Western Regions of Chana. We found that the
least net revenue per farmer per hectare per year
derived from cash (cocoa) and food crop (rice
and yam) farming ranges from US$216 to US$970
in the studied communities. Meanwhile, studies
conducted by other researchers have indicated
that the net earnings from REDD+ interventions
on cocoa farms in part of our study communities
would be about US$200 per hectare per farmer
per year. This is less than the current net revenue
that farmers derive from cocoa farming. Thus,
in terms of the potential for REDD+ funding to
effect changes in farming practices and increase
carbon stocks on farmlands, our study shows
that larger or higher REDD+ incentives may be
required to encourage farmers to change their
farming practices in ways that would reduce
deforestation and increase carbon stocks on
farmlands.

Our results further highlight that potential con-
flicts in relation to natural resource use include
the use of agricultural lands for crop produc
tion (instead of planting trees for more carbon);
and the potential for an increase of trees on
farmlands to attract legal and illegal loggers,
leading to the destruction of food crops and
confrontations with loggers. Strategies to reduce
the negative effects of REDD+ implementation
could include the establishment of woodlots
for charcoal and fuelwood production; and the
planting of shade-tolerant crop varieties and
non-shady trees on farmlands. Thus, a combi-
nation of land-sharing (agriculture with biodi-
versity elements) and land-sparing (agriculture
spatially separated from biodiversity/conserva-
tion landscape elements) is proposed. An im-
portant coping strategy in the High Forest Zone
would be the introduction of a shade-tolerant
variety of cocoa to enable farmers to retain or
plant more trees on their lands and still obtain
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optimum cocoa yields. In the drier forest zones,
where most crops are light demanders, farmers
will require sufficient compensation to enable
them to retain trees on farmlands.



5.0 COMMERCIALIZATION

5.1 Output 1: Commercialisation of
Research findings: Contribution to
Sustainable Livelihoods in Ghana

Commercialisation of research findings is
embedded in the mandate of CSIR-FORIG. Such
activities contribute to internally generated
funds; and support the development of
sustainable livelihoods in local communities
and Chana at large. Transferable technologies
developed from research are translated into
useable products and services; and others
packaged in the form of training programmes
for the benefit of society.

Aggressive promotional strategies including
word-of-mouth and radio advertisements,
personal selling to existing and potential
customers, relationship marketing to acquire
and retain loyal customers, formation of
strategic alliances with potential customers on
religious and professional grounds, use of social
media as well as growth strategies were adopted
to efficiently market the Institute’s products
and services.

Samples of prekese syrup

In 2016, the Commercialisation Division,
responsible for driving business activities
of the Institute was involved in strategically
marketing commercial products and services.
With the renewal of Food and Drugs Authority
Number (FDA Number: FDB/HD1.16-1006) for the
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commercial production of prekese syrup (a
nutritional supplement proven to lower blood
pressure); and the purchase of an oven and
boiler, production increased from 150 bottles to
an average of 700 bottles per month. Clients of
the product include herbal clinics, pharmacies,
herbal shops and the general public.

The Institute was contracted by the Ministry
of Environment, Science, Technology and
Innovation (MESTI) in collaboration with
Forestry Commission (FC); to supply over 30,000
seedlings of exotic species. In addition, a total
of over 400,000 seedlings were patronised
by governmental and non-governmental
organizations, universities, junior high schools,
donor funded projects, private plantation
developers and the general public. CSIR-FORIG
was successful in winning two contracts from
the Kwame Nkrumah University of Science and
Technology for the production of high quality
and durable 163 students’ bunk beds and 150
arm chairs. The Commercialisation Division,
for the first time, initiated the production of
technical drawing boards for two junior high
schools within the Kumasi Metropolis.

With regard to Public Private Partnership (PPP)
agreements, the commercial production of
edible oyster mushrooms on a pilot basis with
a private individual was started; and this has
subsequently been migrated onto the Institute’s
mainstream of commercial activities.

CSIR-FORIG’s newly constructed ultra-modern
Water Front Conference Facility (two halls)
located in a serene environment near a dam
with air- conditioned rooms hosted different
categories of customers for weddings, parties,
meetings and training workshops.

In 2017, the Division will in addition to normal
business activities strategically focus on collab-
orative programmes with key stakeholders; and
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organise training in transferable technologies
such as beekeeping, snail farming and mush-
room production. These commercial activities
will ultimately aim at achieving the Division’s
marketing objective of increasing net IGF by 10 %
over 2016; and contribute to sustainable poverty
reduction in Ghana.
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Snail farming and production

5.2 Output 2: Digitisation of indigenous
knowledge in the forestry sector in
Chana

Digitisation of Indigenous Knowledge (IK) or
Traditional Knowledge (TK) is an ideal method for
sharing, exchanging, educating, and preserving
traditional knowledge and cultures. In Ghana,
there is hardly any system of recording,
documenting and preserving traditional
knowledge. The forests in Ghana are stores of
natural foods and traditional medicines, but
the traditional knowledge on these resources
appear to be going extinct. This project was
implemented to digitize traditional foods and
medicines in the forestry sector of Ghana to
ensure that the knowledge is restored for
posterity. -

The study was conducted in nine communities
from three administrative districts, overlapping
three agro ecological zones (the Dry Semi-
deciduous, Moist Semi-deciduous and the Moist
Evergreen forest zones).

Data was collected from 606 people in the
communities. This included respondents’
knowledge on the type of forest foods and
medicines available in their locality, the
phenology of the plants, quantities available,
period of availability, uses of the species, parts
used and ways of preparing the different species
for food or medicine.

A total of 289 different species were identified.
out of which 9o species were identified as forest
foods representing 28 families with Moraceae
and Sterculiaceae being the highest number of
families recorded. Of the 90 species, 43 were
identified as food products only, while 47
species were identified as foods that were also
used as medicines. A remarkable 199 species
were identified as medicinal plants, representing
52 families. Euphorbiaceae recorded the highest
with the value of 8, while Apocynaceae and
Sterculiaceae followed with a value of 7 each.
The medicinal plants identified could be used
to treat 121 different types of ailments ranging
from skin diseases, snake bites, malaria, coughs



and headaches just to mention a few. Three
validation workshops were organised one in each
eco-zone. Key informants and knowledgeable
people in the communities were invited to
help the project team confirm the uses of each
species identified.

Sensitisation and capacity building
workshops

A training workshop on digitization of traditional
knowledge was conducted at CSIR-FORIG from 12
to 14" October, 2016 for Librarians from all the
thirteen Institutes of the Council for Scientific
and Industrial Research (CSIR). The training of
librarians is a major highlight of this project
because of the high value the project attaches to
capacity development in the area of digitisation
and documentation.
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Two sensitization workshops were also
organized in Accra and Kumasi during the period
under review

Accessing Information from the database/
website

Information on forest foods and medicinal plants
on the website and in the database is free and
easily accessible by anyone with access to the
internet. Currently, there are about 220 records
in the database. The database provides a listing
of the scientific name, a thumbnail picture and
traditional uses of each species. The scientific
name of each species serves as a hyperlink to
the full information or record of the species.

Plate 10: Samples of some plants species for food






