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READERS' GUIDE

Geographic coverage of information,

‘This paper covers mainly the African Region, focused Kenya and Tanzania.

Titles.

Titles are given in the original language if English is used. Japanese is given in English translation for
whole publication.

What an abstract contains.

USofwan Bustomi & Komar Soemama

“Regeneration and standing stock study on logged—over arca in Laban forest complex, Forest
District of Berau, East Kalimantan

“Buletin Penelitian Hutan (Forest Research Bulletin), Indonesia

“No. 479, ¥1-16, 91986, "Indonesian

®The system lincar sampling with several sampling intensity have been tried as the initial study
on natural regeneration and standing stock on logged—over areas at the Forest District of Beran, West
Kalimantan.

The recording units were used as a line plot with 5 m width for saplings, 10 m for poles and
continuous strips unit of 20 m width for standing stock of the remain stand. All tree species are
grouped into commercial species that consist of Dipterocarps and non-Dipterocarps, non commercial
and the total of all species.

Key words: Matural regeneration, logged-over area, Forest type, Stand condition
1) Author : 5) Page numbers

2) Title 6) Year of publication

» Journal/Book title 7 Languvage of text

4) Volume 8) Absiract






1.  FOREST ENVIRONMENT

— climate, ecology, forest rcsources, etc.—

A.C. HAMIETON
Deforestation in Uganda
Oxford Universify Press, East and Central Africa, Science House, Nairobi, Kenya

52 pp., 1984, English

Uganda is an agricvltural country with few proven mineral rescrves and little prospect of rapid industrial
development; as in the past, agriculture and forestry will continue to play important roles in the economy. It
is thus of considerable concem that the free resources of the couniry are being rapidly depleted, leading to an
increasing shortage of firewood and other wood products as well as general environmental degradation.

Durihg forty years since 1929, the Forest Department gradually developed -efficient technigues for the
sustained supply of tree products. However, unfortunately, during the last ten to fificen years methods of forest
management once well established have tended to become ineffective. This has resulted in the loss of area of
the forest by illegal agricultural encroachment, a huge increase in the unlicensed exploitation of forest produce,
and a virtval total failure of the Departrnent to aniicipate and meet shortages of fuel and other wood products.
The wellknown recent human tragedy in Karamoja, involving many thousands of deaths through starvation, is
due largely to ecological degradation at the hands of man. It can be predicied that problems of a similar
magnitude will soon appear elsewhere, unless the efficiency with which natural resources are managed is
radically improved. This book ' discusses the deforestation problems in Uganda in detail and some
recommendations to tackle the problems. '

Keyword: - Deforestation, Forest policy, Forest management, Sustainable management of forest

AJ. AHLBACK

Industrial plantation forestry in Tanzania - facts, problems, chailenges
Ministry of Natural Resources and Tourism, Tanzania

197 pp., 1986, English

- This paper deals with the industrial plantation forests in Tanzania which have a great development
potential and a capacity to be a dynamic force in the country's forestry and economy. To some extent, they
could also help fo ease the pressure on the rapidly dwindling natural forests.

Full understanding of the importance of industrial plantation foresiry in Tanzania is possible only against
the background of, among other things, the total forestry situation in the country dominated by natural forests.
An outlook conceming industrial plantation forest — areas and tree species ~ also in other countries in this part
of Africa gives a broader view. Man-made forests in Tanzania in general and their historical background has
also been shorily presented. Certain aspecis on village afforestation are also presented in this paper.

‘The main parts of this paper deal, then, with the plantations under Forest Division management and their
tree species, their establishment, tending and utilization, their management and financing, The paper also deals,
as cenftral issues, need of more hardwood plantations, wood processing capacily, management planning and
guidance, royalty rate and stumpage, and self-support management.

Keyward: Commercial tree species, Plantation, Community forestry, Forest management

EM. MNZAVA

Tree planting in Tanzania: ~ A veice from villagers

Forest Division and Swedish International Development Auihority, Tanzania
88 pp., 1983, English

Tree planting will be of a paramount concern lo the socio—economic development of Tanzania for the

next two decades or so. Although the government has made appreciable strides to help farmers help themselves,
there are some issues unresolved. This study attempts to identify these issucs and wherever possible, suggest
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option available. It has been endeavored to look at trec planting from the other side of the fence: the farmer's
point of view,

The main goal of the study is o establish for the reader a sense of vision that main actors in trying to
aileviate the tree planting constraints are the villagers. This publication is the result of the study on tree planting
problems in local communities and it hopes that the Tanzania experience can illuminate typical problems and
be helpful to other tree planting programs in the developing countries.

Keyword: Afforestation, Community fovesiry, Social and economic anaiysns, Forcst policy

F.A.0. .

Fuelwood consumption and suppiy in semi-arid areas (Tanzama)

FAO/SIDA Forestry for Local Community Development ngramme, F.A. 0 -Rome
44 pp., 1984, English

Fuelwood 'is the primary domesiic fuel in the semi-arid zone. The median annual per capita
consumption of fuelwood was 1.0 m* SW (solid wood). This repoit describes the results of a field study of
fuelwood consumption and supply in semi-arid areas of Tanzania. The major aim is to provide data to the
Government of Tanzania for planning village afforestation. ‘ : _ '

Although fuelwood situations among the survey villages ranged from relatively adequate supplies to
acute scarcity, the general trend is towards increased scarcity. Preferred species are already difficult to find, and
environmental degradation is visible around many communities. Sources of supply have become more distant
from places of consumption.  In some arcas fuelwood has become commercialized. Many villagers are
increasingly substituting crop residues and cow dung for firewood.

The report suggests that a complemcniary straiegy of resource conservation and mcrease:d afforestatmn
be pursued. . Greater atiention has o be given to sustaining and increasing the yield from existing tree and
vegetation resources. The resources available for afforestation also need to-be improved and increased. In
planning and implemeniing strategies and projects, attention should focus on local needs, conditions, and
capabilities. A flexible and integrated approach is required. Increasing the efficiency of current consumption
pattems, including the production of charcoal, is imperative.

Keyword: Fuelwood, Semiarid, Community foresiry, Afforestation

B.K. KAALE .

Socio—-economic aspects in respect fo wood energy research and production.
Paper presented at the international symposium on wood energy research (1984)
Ministry of Natural Resources and Tourism, Tanzania, 34 pp., 1984, English

By the end of 1981, total consumption of fuclwoed in Afuca was aboul 350 million m® of solid wood
Fuelwood accounted for 65 per cent of total energy used in the continent. Fuelwood supply and demand
projections for Africa indicate that current level of consumption already exceeds the capacity that forests can
supply on a sustained yield basis. If the present trend will continue, by the year 2000, over 500 million people
in Africa will be facing acute fuelwood scarcity.

In spite of high consumption of fuelwood in developing countries, very little research efforts have been
oriented to ils production and utilization. However, efforts are now heing made to intensify wood-cnergy
research. ' :

The objective of this paper is to give an overview of socio-economic and cultural aspects which should
be considered by researchers in wood-energy in order to ensure mass and quick adaption of developed new
technologies in wood-energy production and utilization. :

Keyword: Fuelwood, Social and cconomic analysis

F.B.R. KILAHAMA
The use and production of charceal in Tanzania (An overview)
Forest Division, Dar es Salaam, Tanzania, 49 pp., 1984, English

Chareoal is an important source of energy for the majority of the urban dwellers. Qver 80% of the total
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urban houscholds depend on charcoal for their domestic energy needs. Consumption of charcoal in Tanzania
has been on an increasing trend. This is due to expansion of towns and cities i.c. more industries are bui,
business expand and therefore more people flock into them seeking for jobs and others joining relatives.

Under current market prices for varivus-energy sources the houscholds depending on charcoal are paying
more cuat of their income than using electricity or LPG.  Cost comparison for the various domeslic encrgy
sources. in Tanzania on a per KWH basis, shows that cost per KWH of charcoal, LPG or electricity is about
Tshs. 4.85, 0.75 and 0.72 respectively, Thus it is quite cheap to use electricity or LPG than charcoal.

The competitiveness of charcoal could be very significanily increased if efficiency of cooking stove is
improved substantially. Charcoal will continue to be the major source of energy for the majority of households
in urban centers for a good number of years to come. The question of improving the production icchniques as
well as adoption more efficient stove should be accorded high priority.

Keyword: Charcoal, Wood utilization

S. THULIN _ _
Wood requirements in relation te plantation estabiishment in the savanna region of Nigeria

FAO & Savanna Ferestry Research Station, Samaru, Nigeria, 53 pp., 1966, English

The aim of the report is to forecast the future requirements of wood in both quantily and guality te the
year 2000 within the savanna region of Nigeria. This will be the basis for estimates of the needs for plantations
to meet the anticipated demand. '

The main findings of the study are as follows.

The present consumpuon of wood is estimated to be about 840 million cubic feot ammually of which

more than 90 percent is firewood.

A forecast of the future consumption of wood indicates that it will reach some 1,000 to 1,500 million

cubic feet at year 2000." The biggest item is still expected to be firewood but the roundwood equivalent

of timber and paper is likely to be some 90 ~ 160 million cubic feet. -

It is suggested that a planting scheme should be launched aiming at a total planted area some of

300,000 acres by the year 1980. The annual cost is estimated to grow gradually to reach about £2.3

million fowards the end of the 70's.

. The designation of area 1o be planted will be dependent on seil surveys as well as economic
considerations.

Keyword: Savanna, Plantation, Afforestation

DENNIS ANDERSON & ROBERT FISHWICK
Fuelwood consumption and deforestation in African countries, IBRD, West Africa Project
Department, USA, 52 pp., 1984, English

The paper reviews recent reports on the level and growth of fuclwood consumption in Africa, and on
the ecologival, ecenomic and possible micro—climatic effecis of deforestation. It then reviews the economic and
operational aspects of policies open to government (i) to encourage fuelwood conservation, (ii) to facilitate the
substitution of commercial energy for fuclwood, where desirable on grounds of relative cost, (ii) in developing
the traditional functions of the foresiry services in maintaining the forest reserves and undertaking plantings in
watersheds and shelter belts, and (iv) in promoting the practice of agroforestry, i.e. the planting and maintenance
of trees in copsés and around farms by the farm families themselves. All four are important, but it is argued
that the fourth one (iv) offers considerable promise in terms of increased planting rates, low budgetary
requirements, ecological benefits and good economic and financial rates of return.

' The importance of the "policy cnviromment' for the success of each is also discussed, as are the various
research, education, training and other requirements.

Keyword: Fuelwood, Deforestation, Forest management, Multiple purpose forestry,

' Environmental conservation, Forest policy



T.J. WORMALD

The management of the natural forests in the fmd and semiarid zones of East and
Southern Africa :
A Report for ODA, UK, 96 pp., 1984, Enghsh

The countries included in this report are: Sudan, Ethiopia, Somalia, Kenya, Tanzania, Malawi, Zambia,
Zimbabwe and Botswana. Some 60% of these countries can be considered arid or semiarid, but management
is at a low intensity. Conflicting demands of livestock, agriculture and wood production compounded by
1rad1tmna{ attitudes on the free availability of woodiand produce and the misuse of fire have reduced the yields
and are endangering the existence of these woodlands. Multipurpose management is recommended as a means
of reducing the risk of degradation and desertification. Major constraints. are nofed in the land tenure system,
the lack of planting and co-ordination, the inadequency of the data base, mappropnatc extension techniques and,
most important, uncontrolled population growth.

The country reports of the said countries are presented as appendix,

Keyword: Scmiarid, Natural forest, Degradation, Multiple purpose forestry, Forest management

MICHEL THIBAULT .

General overview. Ecology—forestry of the countries of the bahei
a summary of individual country analyses

Agrovet inc, Canada, Sahel D(83}194, 84 pp., 1983, Engl:sh

The purpose of this study is to provide a regional outline of the ccology;'forestry sector in the countries
which constitute the membership of the.International Commitiee for Drought Conlrol in the Sahel (CILSS).

Following a review of the current stafe of the Sahelian envirgnment, the impontasice of the free in the
life of Sahelians is stresscd, as are the many different ways in which wood plays a role of major importance in
the cconomy of the Sahel. Main subjects mentioned in this study are: asscssment of existing supply of wood
substances and fuelwood supply situation, evaluation of the major projects already implemented, the major
difficulties encountered, the causes of success and major constraints related to the land tenure system ete.

Pulting a stop to the process of degradation of land and forest reserves, lrying to sirike a new balance
between a growing Sahelian population and enriclunent of natural resources,. betier development through
improved technology, must be accepted as objectives of equal importance to that of food self-sufficiency.
Accordingly, it is of the utmost importance not only to increase efforts at reforestation but to encourage without
delay the development of rural foresiry in the context of an integrated rural development plan.

Keyword: Semiarid, Degradation, Environmental conservation, Forest policy

UNESCO
Management of natural resources in Africa: traditional strategies and modern decision-making
MAB Technical Notes 9, UNESCO, Paris, France, 81 pp., 1978, English

The modern decision~making process needed to be sxamined critically in order to take fully into
account the impact of decisions on the environmen! and on human group behaviour. - Indeed, rational and
integrated management of natural resources cannot ignore the environmental impact of development projects,
nor the values which traditional societies associate with their methods of natural resource utilization.

In modern Aftica, as in traditional Africa, there are many examples of groups of people who share the
same space, each group applying its own strategy to the same stretch of land. These strategies” may compete
or complement each other, The examples taken from the three major biogeographic zones of Western and
Central Africa are representative in this respect; they constitute the three Lhaplers of this chhmcal Note

The main contems of this publication are as followings.

1. Traditional strategies, modern decision-making and management of natural resources in the
Sudan-Sahel

2. Traditional strategies, modern decnsmn—-makmg and managemem of natural resourees in Sudan
Africa

3 Traditional strategies, modemn demsmn—makmg and management of natural resources in forest

and preforest zones of Africa



4. Conclusion
" Keyword: Natuoral forest, Environmental conservation, Forest management, Forest policy

WESTERN AFRICA DEPARTMENT (WB)

Towards the development of an environmental action plan for ngerla
Document of the World Bank, Western Africa Department, World Bank,
Washington, USA, Report No. 9062-UNY, 126 pp., 1990, English

The purpose of the Report is to provide policy makers with a framework for determining Nigeria's
environmental priorities; a strategy for developing solutions to the country’s environmental problems; and options
for initial programs which could be infroduced to alleviate the environmental concerns. The Report provides
‘a holistic approach to the environment. It focuses its approach on the development of policies, institutional
capacities, data management systems and econamic mechanisin desigoed to integrate the need for environmentat
quality with economic growth in Nigeria.

The Report focuses on four main areas:

1. identification of the direct and indirect causes of the key environmental pmblems of the country;

2. examination of the linkages between economic policies and environmental concems and itlustration of
the role which economic policies might play in reversing these frends;

3 - development of a framework within which to integrate environmental and economic concems and to
outline policy options targeted at redressing the environmental imbalance which currently exists; and

4, identification of areas where specific programs and projects could be developed in the pursuit of
sustainable development.

Keyword:, Environmental conservation, Forest policy, Sustainable management of forest

JEAN EUGENE GORSE & DAVID R. STEEDS

Besertification in the Sahelian and Sudanian Zones of West Afvica
World Bank Technical Paper No, 61, World Bank, Washingten, USA
62 pp., 1987, English '

Blesertification is defined as the sustained decline of the biological productivity of arid and semi-arid
land. Tt is the tesult of pressures both human (increased population) and climatic (variable rainfall and long-term
changes in climate). Three traditional production systems exist in the SSZ: agrosylvicultural, agrosylvopastoral,
and sylvopastoral. Development activities have been tried in the past in the agricuiture, livestock, and forestry
sectors. Strategies for better resource management depend on the balance between the rural population and the
carrying capacity of the land.

Within the SSZ heariland, no significant change in carrying capacities is possible without a technologlcal
breakthrough. Locally, however, the desertification threat may be amested by selecting appropriate anti--
desertification actions and working with communities that are inferested, and empowered, to use their land in
a sustained-yield manner. Reducing the continued rapid growih of population is crucial, and current population
pressures in the heartland need to be alleviated by further encouraging the existing spontaneous movement of
people to the under-populated, high-potential Sudano-Guinean zone.

Keyword: Semiarid, Deserification, Agro—forestry, Social forestry

UNESCO
The Sahel: ecological approaches to.land use
MAB Technical Notes, UNESCO, Paris, France, 99 pp., 1975, English

A regional meeting on integrated ecological research and training nceds in the Sahelian was held in
Niamey (Niger), March, 1974. This meeting was organized by Unesco within framework of its Man and the
Biosphere Programme (MAB). The objectives of the meeting were to define, on the one hand, the ecological
studies that should be continued or underiaken in the region and, on the other hand, the types of land vse and
management practices that should be adopted. The reviews and analyses presented at the meeting have been
assembled in the present publication, after having been modified and elaborated in the light of the discussion
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at Niamey. _

The present publication includes & nember of proposals for immediate acuon It should be clearly
understood that the proposals put forward are derived a study of the interactions between man and his
environmeni. They show that, in a fair number of. cases, technical solutions and sound advice based on
ecological research already exist. However, the application of this knowledge to regional land management and
to the rational use of natural resources is largely conditioncd by decisions based on social and political
considerations. It is evident therefore that this Technical Note cannot ignore probicms related to decisions of
a social of political nature but cannot deal extensively with them.

Keyword: Semiarid, Environmental conservation, Forest policy, Forest management

GUNNAR POULSEN
Man and tree in tropical Africa: three essays on the role of trees in the Africa environment

IDRC, Canada, 31 pp., Enghsh

Increasing awareness has recently been shown in the ability of tees not only to produce a variety of
products but also to provide and maintain favourable environmental conditiens. In this time of environmental
awareness and energy consciousness trees will play a more and more lmponam role everywhere and in particular
in the tropics.

The first of the three papers in this book examines, in geuera[ the role of the tree in troplcal Africa.
Highlighted are the variely of products that can be obtained from the forests, the vital role of irecs in nutrient
cycling and in soil and water conservation, -and their influence” on both the micro and macroclimate. The second
essay addresses the ever important question of wood-fuel supplies. Wood-fuel shortages have led to a switch
to other fuel sources such as manure and crop residues, which has in turn started a vicious circle of decreasing
crep yields and environmental degradation. The final essay examines the age—old practice of shifting culiivation.
Recent pressvres resulting from increasing population have caused an imbalance in the system with increased
erosion, leaching, etc. Suggestions advanced here for tailoring new ideas to this tfraditional practice may well
make it possible to modify or improve the system to meet modemn realitics.

These papers taken together reflect a fresh approach to the role and importance of trees in Afiica.

Keyworid: Multiple purpese forestry, Fuelwood, Water conservation, Environmental conservation,

Shifting cultivation '

M.R. DE MONTALEMBERT & J. CLEMENT
Fuelwood supplies in the developing countries
FAO Forestry Paper 42, FAO, Rome, Italy, 125 pp., 1983 Engllsh

FAQ was anxious to draw attention to the energy crisis: that of fuelwood, which affects the daily energy
supplies of a greal many rural people in the Third World. A study was therefore undertaken for the purpose of
demonstrating, the dependence of the Third World populations on fuelwood as a source of energy and identifying
more precisely the mergence of ever more marked- deficits, on the basis of wp~to-date information.

The ptimary objective of the report is to draw the atténtion of the government concemed and of the
international community to the scriousness of the problem before present trends become largely irreversible. In
the second place the report aims at promoting a realistic view of the energy problem of most of the people in
the Third World. The final purpose of the study is fo prompt a rapid mobilization of efforts and resources with
a view to immediate and large--scale action.

The study has brought out 2 major point: the situation regarding fuelwood supplies is deteriorating ever
more rapidly in many regions owing to the growth in population and the dependence of the people on this fuel.
The actions undertaken so far are, without exception, completely inadequate, Owing fo the many aspects
involved, action to improve fuelwood supplies can stimulate and induce a dynamic developmént movement based
essentially on active participation and asswmption of responsibility by the people concemed in efforts to meet
their own needs.

Keyword:. Fuelwood, Porest policy, Social forestry



R.H. SLADE & J. GABRIEL CAMPBELL
- Monitoring and evaluation of social forestry in India - an operational guide
FAO Yorestry Paper 75, FAQ, Rome, Italy, 218 pp., 1986, English

The term ‘social forestry' is difficult 1o define precisely, but is generally understood to mean 'tree—
growing' (including associated products) for the purpose of rural development. As social forestry has a rural
development focus and is heavily dependent on the active participation of people, it is also known as 'forestry
for local community development' or 'participatory forestry'.

This guide has been prepared to help those responsible for monitoring and evaluating social torcstry
programs and projects in India. It provides defailed operational guidance on the organization, “staffing and
operation of monitoring and evaluation activitics, and on the design and conduct of appropriate data gathering
and processing systems. The guide is divided into two miain parts. Part A comprises five chapters which
provide an overall description of the recommended monitoring and evaluation system together with methods of
organization and resource requirement. These chapters are directed particularly to program managers, Part B
is composed of four largely technical chapters. These are intended to be read and studied by the staff of
monitoring and evalvation units and to aid them in implementing the system. These chapters provide very
specific guidance, including proformas, tables and working procedures.

Kevword: Social forestry, Evaluation, Community forestry, Guideline

" LL ERO & J.E. ABU _
Consideration of mangrove forest management in Nigeria
Paper for the Senior Foresters Conference, 'T'TO, Yokchama, Japan
21 pp., 1991, English

The Nigerian Mangrove belt which extends over an area of about 973,000 ha. contains numerous plants
and Wildlife resovrces which are yet to be effectively utilized for the benefit of the people.

This paper examines the present level of mangrove resources utilization in Nigeria and identifies the
research and manpower needs that will allow for a sustainable management of the resources. The need for the
development of appropriate silvicultural and utilization techniques for the management of the natural forest is
highlighted. Reliable data for the sustainable utilization of the area for large scale fisheries and wildlife
conservation is also recommended for acquisition. The main constraint to the realization of the development of
the mangrove resources is due le inadequate resources such as funds, trained manpower and materals. It is
recommended that the Government seeks for external aid to support mangrove research.

Keyword: Mangrove, Sustainable management of forest, Forest development, Natural forest,

Silvicultural technique, Forest utilization

MINIS’I‘R\_’ OF FORESTRY, MALAWI
~ Survey and risk assessment of timber plantation
Ministry of Forestry, Malawi, 49 pp., 1986, English

The Malawi Forest Industry started in the early 20th century and Forest Reserves were declared
primarily for the protection of the water catchmeni areas and subsequently to satisfy the demand for poles and
fuelwood, previously met from indigenous forests. The Forest Reserves areas, which have been declared
throughout the country, come under the control of the Forest Division. Such areas are mosily covered in
indigenous forest and/or bush, and also incorporate those arcas suitable for man made plantations. The initial
planting were in the more densely populated areas of Blantyre, Zomba, Dedza and Mulanje. In many cases, the
Fucalypts are planted in a strip varying between 50 meters and 200 meters wide along the base of Forest Reserve
arca to stop encroachient of the Forest Reserve and catchment areas by the local villagers. Once the frees have
been planted, the villagers respect that the land is under utilization and do not encroach.

The Forest Division conducted the survey of eight plantations and had discussions with the chief
foresters and/or his deputy. '

This report is the tesults of the plantation survey.

Keyword: Plantation, Forest inventory, Forest management, Eucalypt Hard wood



UNESCO : '
Iniegrated project on arid lands (APAL) ~ Kenya, project fi I ndings and recommendations

Serial No. FMR/SC/ECO/85/247 (FIT), UNESCO, Paris, France
101 pp., 1985, English

In Kenya, cons:derably more than half of the total land area of the country is semi-arid or arid
rangeland inhabited by pastoral people with their livestock. A large proportion of this rangeland is undergoing
progressive ecological degradation, resulting in decreasing levels of productivity and a reduced capacity to
suppoit the domestic herds upon which the pastoral people depend for their subsistence. An i increasing number
of people cannot at present be supported by the pastoral. cconomy and are becoming dependent upon famine
relief. :
In order to explore these problems in depth and to develop scientiﬁcally-based strategies and guidelines
for combatting desertification in areas with traditionally nomadic land vse, Unesco and UNEP agreed in 1976,
with the approval of the Government of Kenya, to set up a pilot operation of intcrdisciplinary research, training
and demonstration in the Marsabit District in Northern Kenya. The Project was estabhshed as it was entitled
the Integrated Project on Arid Lands (IPAL), Norther: Kenya.

This publication rcpresents the terminal report on the implementation- of Phdse III of IPAL,; in Northern
Kenya. Itisa combination of an administrative and logistic report and a summary technicat report. The defailed
scientific results of Phases I to III of IPAL Kenya including the Traditional Livestock Management Project
(TLMP) have been presented in the IPAL Technical Notes series. A major final output of the IPAL Kenya
operation is the Integrated Resource Asscssment and Management Plan for the Western Marsabit Dlstnct,
Northern Kenya.

Keyward: Arid region, Desertification, Forest management, Degradation

WANJIKU MWAGIRU & PAL N. NJUE
A modern geography of Kenya
MWASSCO Pubiications, Nairobi, Kenya, 159 pp., 1986, English

This publication is a test book of the geography of Kenya, espéciatly for students,

It contains numerous illustrations (maps, diagrams and tables), and the readers are advised to make use
of these as they read through the text. Many local place names are given in the text and constant reference to
the sketch maps will help the students in Jocating and identifying these various places. This exercise should give
the students a detailed knowledge 1ot only of their home provinces and districts, but also of the other provinces
and districts within Kenya. The book also includes a comprehensive index at the back. This index contains in
alphabetical order, the more important lerms, concepts and words used in the text. ‘The index is a quick
reference which indicates the pages in the book where these terms and words are to be found and where they
arc defined and explained. -

Keyword: Geographical feature, Handbook, Training

MINISTRY OF LANDS, NATURAL RESOURCES AND TOURISM
Tanzania forestry action plan, technical annexes volume 2
Ministry of lands, Natural Resources and Tourism, Tanzania, 1989, English

The Govemnment of Tanzania has prepared the Forestry Action Plan as an important step in
strengthening the couniry's efforts towards sustainable management of the forest resources. The Action Plan
docurnent is supported by thirteen technical annexes containing necessary background information.

This publication is technical annex volume 2.

The contents of the publication are as follows.

Vi ‘Wildlife management

VIII Conservation of ecosystems and genelic resources
IX = Forest and land use policy

X People's parlicipation _

X1 Training and manpower development

Kl Forest research



LIi1

Economic aspects and tinancing of forestry development
Keyword: Forest development, Forest management, Sustainable management of forest, Forest

policy

MINISTRY OF LANDS, NATURAL RESOURCES AND TOURISM
Tanzania forestry action plan, technical annexes velume 1
Ministry of Lands, Natural Resources and Tourism, Tanzania, 1989, English

The Government of Tanzania has prepared the Forestry Action Plan as an important step in

strengthening the country's efforts towards sustainable ‘management of the forest resources. 'The Action Plan
document is supported by thirteen technical annexes confaining necessary background information.

(1)
@
&)
@
(%)
©)

This publication is technical annex volume I
The contents of the publication are as followings.
Development of sustainable land husbandry
Community and farm forestry

Forest’ management

Bioenergy

Forest industry

Beekeeping

Keyword: Forest development, Forest management, Sustainable management of forest, 'Fores!

policy

MINISTRY OF LANDS, NATURAL RESQURCES AND TOURISM
Tanzania forestry action plan 1990/91-2007/08
Ministry of Lands, Natural Resources and Tourism, Tanzania, 128 pp., 1989, English

Our past efforts have had an insignificant impact on their contribution to the socio-economic

development of the country. Deforestation is estimated to be advancing at an annual rate of 300,000 to 400,000
ha and it is rapidly accelerating. Much is due to clearing for unsustainable crop production and overgrazing
which are both intermediate land uses. Forests are being converted into masginal areas and, as a result,
degradation and even desertification are taking place. The nation's survival, not oply in terms of soil produciivity
but also dessicating climatic change, will largely depend on how this fundamental problem is solved.

Recognizing these issues the Government embarked in 1988 on a long-tem sectional planning effort

1o prepare the Tanzania Forestry Action Plan (TFAP). The main objectives were (i) to review past policics and
development efforts, (i) to formulate a long—~term development strategy and to establish target; (jii) to preparc
an Action Plan with development and institutional support programmes; and (iv) to present project profiles for
the implementation of the plan.

®
o))
(iii)
(i)
G
)
(vii)
(viii)

TFAP is grouped into eight development programmes.
The Land Husbandry Programme

The Community and Farm Forestry Programme

The Forest Management Programme

The Bioenergy Programme

The Forest Industries Programme

The Beekeeping Programme

The Wildlife Management Programme

The Ecosystems Conservation Programme

. Keyword: Forest development, Forest management, Sustainable management of forest, Forest

pelicy, Forest utilization
JA. MABBUTT & C. FLORET
Case studies on desertification
Natural Resources Research XVIII, UNESCO, Paris, France, 279 pp 1986, English

- Was the Sahelian drought ev1dence of large changes in the global climate? Was the Sahara expanding

south? What implications did this have for the countries invelved, for their neighbours and for the international
community? -The crucial question however was what could be done 1o cushion the impact of those disastrous
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changes. In order to answer such questions, the General Assembly of the United Nations called a world
Conference on Desertilication, which was convened from 29 Augist to 9 September 1977 in Nairobi.

In the preparation of the Loril'tréni,c, the conference sceretarial provided a presentation of case studies
that would iilustrate the various processes of desentification and their causes and, more pamculariy, give an
account of measures to combat desertification.

"Fhis inclnded six case studies to be carried out under the dlrectlon of UNESCO, with the assistance of
the Food and Agriculture Organization (FAO). To allow representative comparisons these studies comprised two
regions of cool-season rainfall, two of hot-season rainfall, and two areas e\emplﬂymg the problems of
waterlogging and salinization of soils.under irrigation.

Each case study forms a complete background docoment, in sufficient detail to give a comprehensive
account of the regional processes of desertification and their causes, the ecological aspects, and a review of the
measures already taken or still required to be taken to reverse the processes. On the basis of this regional
experience il formulates lessons learned, arising from the success of measures taken or from continuing
problems.

Keyword: Desertitication, Semiarid region, Degradation, Land conservation

P.E. NEIL

Problems and opportunities in tropical rain-forest management
C.F.I. Occasional Papers No. 16, Commonwealth Forestry Institute,
University of Oxford, UK, 126 pp., 1986, English

This thesis attempts to describe the problems and opportunities that exist in methods used to manage
the complex ecosystem of the Tropical Rain Forest (T.R.F.). The emphasis is on natural regeneration (N.R.) of
this forest type, although artificial regencration methods are briefly discussed where appropriate.

Part 1 discusscs the various faciors that influence N.R.-of T.R.F. and hence may affect the success of
the silviculivral systems applied. Envirenmental influences are considered including the effects of water, soil,
light, storms and biotic factors. This is followed by biological or intrinsic influences on N.R. and such things
as population structure, abundance and growth, successional status, phenology and autotoxicity are discussed.

Part 2 is a history of T.R.F. management and looks at the development of T.R.F. silviculture from its
beginnings in India and Burma in the 1850s and its spread to Asia, Africa and S. America.

“Part 3 concludes the study with a discussion on the future prospects of T.R.F. of which the controversy
over artificial versus natural regeneration is central.

Keyword: " Tropical rain forest, Natural regeneration, Natural forest, Succession, Forest

management

FAOQ
Operations manual for a protected area system
FAO Conservatmn Guijde 9, Forestry Dep., FAO, Kome, Iialy, 85 pp., 1984 English

Recent growth of protected area systems, particularly in the developing countries, has suffered from a
lack of established system-wide policies and guidelines necessary to orient the planning, and subsequent
management and administration of the protecled areas as they become developed. This shortcoming has
produced, in many cases, a lack of cohesion and consistency in the pmcedures, programs, and pohcxes utilized
by different areas within the same system.

Over the past decade, FAO has executed a numbel of pmjccfs related to ‘protected areas. This has
afforded the Oiganization unique opportunities to accumulate knowledge “on the surveying, planning,
establishment, development and management of national’ parks and various other categories of reserves. This
publication is an attempt to aid the couniries which have yet to prepare a document, generally called an
operations manual, which would help to resclve the above-mentidned problems. It is understood . that each
protected arca system is subject to an unique set of citcumstances which will govern the content of an operations
manual. Therefore, the contents of this publication will present only a potential format, and some of the different
oplions possible for each specific topic presented. It should be viewed as a set of possible alternatives and
considerations for the numerous management and administrative policies which must usually be established for
a protected area system,

Keyward: Forest pretection, Forest mandgement, Environmental conservation, Guideline; Land
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conservation

FAQ
Role of forestry in combating desertification
FAQ Conservation Guide 21, Forestry Dep., FAO, Rome, Italy, 333 pp., 1989, English

Asa satelhte meeting to the Ninth World Forestry Congress, FAO organized an Expert Consultation
on the role of forestry in combating desertification which was held in cooperation with the Ministry of
Agriculture and Water Resources (SARH) of Mexmo, in Saitillo, Mexico, from 24 1o 28 June 1985.

The purposc of the Consultation was to review and assess the present state of knowledge in the field
of forestry in arid zones as it relates to rural development and the control of desertification, discuss research and
application of existing knowledge, exchange ideas and experiences, outline actions needed and define a
framework which would orientate future development programmes at the national, regional and international
levels. _

The Consultation formulated a strategy on the role of foresiry in combating desertification, identified
the main objectives of an arid zone forestry programme and action proposals to enhance the role of forestry in
rural development and ihe fight against desertification.

The structure of the package of proposals designed to foster forestry's contribution to checking and
reversing desertification correspoiids to three main areas, namely:

~  production, utilization and processing systems,
~ . conservation and restoration systems,
—~  policy, institutions and socie-economic aspecis. )
Keyword: Desertification, Semiarid, Envm)nmemal protection, Afforestation, Land conservation

FAO
Arid zone forestry: a guide for field technicians
FAO Conservation Guide 20, Foresiry Dep,, FAO, Rome, Italy, 143 pp., 1989, English

Half of the countries of the world lie partly or wholly in add and semi-arid zones. These zones,
together with their sub-humid margins, or the so-called dry lands, cover a total area of about 45 million km?
or one—third of the tofal land area of the world. Ecological degradation develops at an alarming rate in the areas
and threatens the livelihood of some 850 million inhabitants.

This manual has been prepared as a working guide for field technicians involved in arid zone forestry
practices, As such, il is more of a "here's how" publication than a detailed explanation of the theory and practice
of forestry. Field technicians interested in more details on the technical subjects presented are encouraged to
review appropriate references on these topics.

In presentation, the manuval is organized into ten sections, including a general description of the arid
environment, the function and piace of trees and shrubs in arid zones, techniques of nursery operations in arid
regions, the establishment and management techniques of forest plantations, special forest plantations, imrigated
forest plantations, rehabilitation of saline environment, non-wood forest products, the involvement of locat
people, and irec and shrub species for arid zone forestry.

Keyword: Guideline, Arid region, salinity, Silviculiural technique, Plantation, Non-timber

products

FAQ

Intensive multiple-use forest management in the tropics: analysis of case studies from India,
Africa, Latin America and the Caribbean

FAO Forestry Paper 55, Forestry dep., FAO, Rome, Italy, 180 pp., 1985, English

Case studies on intensive multiple-use forest management were conducted in Kerala (Indla) Ghana,
Honduras and Trinidad and Tobago. Each study describes the forest and the ecological, socio— economic,
political and administrative factors influencing forest management in the area and the forest management systems
themselves including multiple~use ‘of the resource. The systems are evaluated in relation to stated socio-—
economic objectives and the possibilities- and constraints for further development are discussed. Part I of this
paper is a synthesis of the findings derived from these studies and in Part II, each sludy is presented in a
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sumarized form, : '
Keyword: Forest management, Multiple purpose forestry, Forestry policy, Ecology, Social and
cconomic analysis

FAO _ .
Small scale forest-based processing enterprises _ _
FAO Foresiry Paper 79, Forestry Dep., FAO, Rome, Haly, 246 pp., 1977, English

The work reported on in this pubhcatu)n ‘forms part of FAO's programme of policy analysis studies.
These are intended 1o prov1de information abont the linkages between the forestry and forest products secior and
rural and overall development and to identify needs for change within the sector as the demands upon it evolve
and change. :
Small-scale forest--based processing enterprlses comprise an important, but neglected, pan of the
- forestry and forest industries sector. They process a large part of the raw materials from the forest and supply
some of the main markets for forest products, in particular in the rural areas of developing countries. Qur
concern in the work reported on in this pubhcatlon has been to determine the main features, prospects and
problems of such small-scale enterprises and what support could enhance their developmental contribution, and
therefore the developmemal impact of the forest sector.

Keyword: Forest policy, Wood utilization, Industry of forest pmducts Wood work

FAOQ .

Natural resources and the human environment for food and agriculture

FAO Environment Paper 1, Forestry Dep. & Fisheries Dep., FAO, Rome, Italy
62 pp., 1980, English

At the beginning of the present century the world population was a little more than 1,500 millien; but
it rose 0 2,500 million in 1950 and 4,000 millien in 1975, By the year 2000 it is expected to reach about 6,300
million, of which about two thirds will be in the developing countries. To feed these people and to improve their
quality of life, it will be necessary in the next 25 years to more than double the production from agriculture,
fisheries and forestry. The unprecedented rise in population has already placed considerable pressure on natural
resources and has in many cascs led to their degradation and depletion. In the future this pressure will become
even greater,

Taking these factors into consideration, FAQ, has prepared this report on Natural Resources and the
Human Environment for Food and Agriculture. The report is a first attempt to interrelate at global level
population pressure, natural resources usé and management, with particular reference to increased food and
agricultural demand and the ensuing envirommenlal issucs.

The attempt was made not only to review the issues and challenges 1o be faced in managmg these finite
resources fo meel the increased demand for agricultural production, but also to assess the impact of the
unprecedented increase in population, and the associated socio-economic changes, on the state of those resources
and the environment generaily.

Keyivord: Environmental protection, Food production, Natural resources, Forest resource,s Social

and economic analysis

FAO

Environmental impact assessment and agriculture development

FAO Environment Paper 2, Forestry Dep. & Fisheries Dep., FAO, Rome, Italy
131 pp., 1982, English

The subject of environmental impact assessment (EIA) has generated an abundance of writings both
legal and technical. Where the author has sought to introduce a fresh note is in treating of an aspect that so far
has received less than its due by way of rescarch, namely the EIA of agricultural development. - The study sets
out first to consider the juridical and administrative aspects, next to describe the present statis of the question;
and, finally, to indicate the various sources of information and the divers avenues of rescarch that can be
followed wherever it is wishes to take certain points to greater depth,

The Annexes conlain two case studies,
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Keyword: Environmental assessment, Forest policy, Food production, Deforestation

FAO

Management and utilization of mangroves in Asia and the Pacific

FAQ Environment Paper 3, Forestry Dep. & Fisheries Dep,, FAQ, Rome, Italy,
160 pp., 1982, English

‘Most studies on mangroves have deall with only pamcular aspects and there is an obvious lack of
comprehenswe studies considering both environmental and socio-economic factors in the entite mangrove
ecosystem, ‘This publication provides basic information on the resource and its management in the Asia and
Pacific region and throws light on the complex problems connected with various forms of land-use in mangrove
areas. _

The report concerns itself with mangrove resources, its utilization and management, it lays emphasis
on the environmental relationships between forestry, fisheries and agriculture. Land-use options for nangrove
areas are also discussed. In a case study in Thailand, the utilization of mangrove resovrces by local communities
has been quantified and socio-economic aspects include estimates of the ‘gross annual income derived from
various forms of land-use. The report is primarily directed to land~use planners, forest managers, mangrove
silviculturists, and developmem planners, and those concerned with brackish-water aquaculture and marine
fisheries.

Keyword: Mangrove, Land-use, Forest resources, Forest management, Forest utilization

FAO _ _

Mangrove management in Thailand, Malaysia and Indonesia

FAO Environment Paper 4, Foresiry Dep. & Fisheries Dep., FAO, Rome, Italy,
60 pp., 1985, English

A previous FAO Environment Paper, "Management and Utilization of Mangroves in Asia and the
Pacific" (1982) provided basic information on the mangtove resources and their management in 14 countries in
the Asia and Pacific region with special reference to the environmental relationships between forestry, fisheries
and agricviture. Over a third of the total area of the world's mangroves occurs in South East Asia. It is in this
region that mangroves are richest in species composition and most luxuriant in growth. Some 40 tree species
are found of which less than half are used commercially.

The aim of this study is to revicw the present knowledge of mangroves in Thailand, Malaysia and
Indonesia, assess the resources and their uses and formulale a strategy for sustained multiple use management
of the mangrove ecosysiems. The study addresses itself to the status and potential of integrated management
of the mangrove ecosystem in three countries in the same region where this resource has been managed and
utilized for many years, and where information and experience therefore exist, that may provide a more detailed
insight in the problems and possibilities related to sustained yield management,

- Keyword: Mangrove, Sustainable management of forest, Forest utilization, Ecosystem, Forest
managenent

FAO :

Natural resources and the human environment for food and agriculture in Africa

FAQ Environment and Energy Paper 6, Forestry Dep. & Fisheries Dep., FAO, Rome, ltaly
83 pp., 1986, Engtish

The Tenth FAG Regional Conference for Africa recommended that a report on the state of natural
resources for food and agriculture, including mineral resources, be prepared for the Africa Region to complement
the development and implementation of the Food Plan for Africa.

_ The present report has been prepared in response to this recommendation. [t surveys the state of the
principal natural resources for food and agricultural production in Aftica, and some of the more critical problems

that have arisen from man's growing demands on these resources. It draws on ihe most recent information

. available from FAO and elsewhere.

The greater part of the repori consists of an overview of present knowledge of the exient, state and
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potential of natural resources for food and agriculiural production (including fisheries and forestry) in Aftica,
and of related environmental issues. The final part of the report attempts to draw some preliminary general
conclusions on the state of the natural resources for food and agricultural production in Africa, and on some ot
the requirements for their better assessment and management.

Keywornd: Food production; Natural rcsources, Forestry, Environmental: conservation

FAO
Report on natoral resources for food and agriculture in the Asia and Pacific Region -

FAO Environment and Energy Paper 7, Forestry Dep. & Fisheries Dep,, FAO, Rome, Italy”
118 pp., 1986, English

A global survey of natural tesources and the human environment for food and agriculture has ‘already
been prepared by FAC (1980). :

During the past decade, couniries of the Asia and Paclﬁc Region have made substantial pmgrcss in
meeting their food, fuel and fibre needs. However, a growing population is makmg mcreasmg demands on the
natural resources for agriculture, forestry and fisheries. It is therefore vital to conserve the productivity of these
resources through rational management and application of appropriate technologies. This preserit report surveys
the state of the principal natural resources i the developing countries of Asia and the Pacific and some of the
critical problems that have arisen from the growing demands being made on these resources. The repoit is a
preliminary survey only, which will require revision and updating as better data becomes available.

The greater part of the report consists of an overview of the extent, state and potential of natural
resources for food and agricultural production (including fisheries and foresiry) in the Asia and Pacific Region,
and related environmental issues. This is followed by a brief account of Spemf;c pmblems arising from the
environmental impacl of development activities.

Keyword: Natutal resources, Forest resources, Food productmn, Forestry, Environmental

assessment :

FAO : . .

Report on natural resources for food and agriculture in Latin America and the Caribbean
FAQ Environment and Energy Paper 8, Forestry Dep. & Fisheries Dep., FAO, Rome, Iialy
102 pp., 1986, English

Migration to urban areas is a serious problem in the region because of the numbers of people involved,
and the political and economic implications, It is estimated that 75% of the population of the region will be
living in citics by the end of the century. This growing urban population will make increasing -demands on
natural resources for agricultural, forestry and fishery products. Most of the rural people live on the more
marginal lands where productive agriculture is difficult to sustain, and there is persistent poverty and intensive
use of natural resources. Although colonization of new lands may eventually contribute to agriculiural
production, the significant increases will likely come from intensifying production on existing fertile [ands.

This report examines the role of natural resources in agricultural and tural development in Latin
America and the Caribbean, and reviews some of the problems in managing these resources to meet increasing
needs. li is an initial attempt to relate natural resources potential and ecological conditions to food and
agricultural production in the region.

Keyword: Natural resources, Forest resources, Food pmducnon Ecology, Environmental

condition .

FAO

Environmental guidelines for resettlerneni projects in the humid tropics

FAO Environment and Energy Paper 9, Forestry Dep. & Fisheries Dep .» FAQ, Rome, Italy
67 pp., 1988, English

During the past ten years, there has been an increasing emphasis on identifying and avoiding the
negative cffects of dcvclopment activities on the environment. 'Many countcies, intermational organizations and
bitateral assistance agencies use or are considering the use of environmental u'npact assessment (EIA) procedures
as one way of dealing with environment/development conflicts. ‘
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Resettlément refers to the relocation of individuals, family groups or entire villages. There are two main
forms of resettlerent. The first is the spontaneous movement of individuals or entire communities that takes
place largely without assistance from official government agencies. The second is the officially funded, planned
and managed programmes or projects. In practice, bolh forms of resettlement can occur for similar reasons and
can be found in similar. locations. These guidelines deal mainly with planned resettlement, however they can
be used to review spontancous resettlement activities.

This report is the first result of an ongoing cffort to provide practical advice and guidance to the
specialists who formulate resettlement and other development projects, and to the environmental specialists who
1eview these projects.

Keyword: Guideline, Environmental conscrvation, Forest policy, Deforestation, Social and

‘economic analysis

G.C. STQCKER
" Effects of fires on vegetation in the Northern Territory
Australia Forester, Australia, 224-229, 1985, English

 Annual buming is practiced over nearly the whole of that part of the Northemn Territory which has an
annual rainfail of more than thirty-five inches. The remainder of the Territory is burnt at greater intervals.

Before the atrival of aboriginals fires would have been li by natural agencies, especially lightning. The
aboriginals uvsed fires extensively for hunting and access clearing. Europeans have adopted a buming regime
simifar to that established by the aboriginals, for fire has been found fo be a cheap and valvable tool in the
management: of much of the Territory's range lands.

“The vegetation of the Territory in the area of annual or frequent buming appears well suited to regular
burning, and is probably dependent wpen firc for its maintenance. The vegelation in arid and semi--arid areas
is more fire-sensitive. The interval belween fires in these arcas may be considerable because unusuaily heavy
rainfalls are required to produce enough grass fo cany a fire. Fires rarely occur in the small areas of monsoon
forest. o '

Keywoard: Burning, Clearing, Vegetation

AL. McCOMB & J.K. JACKSON _
The role of {ree plantations in savanna development,_ 8-18, English

Various writers stress the toll of fire in forming and maintaining many existing savannas. Regardless
of what ecological factors give rise to savannas it should be stated here that the present size and appearance of
savanna frecs can give an entirely erroneous picture of the potential productivity of many sites and, in fact, of
their present productivily when planted with some exotics.

Keyword: Plantation, Savanna, Afforestation, Seoil improvement

D.U.U. OKALI
Africa: research to conserve the environment
Unasylva 34(136), FAD, Rome, Italy, 2~7, 1982, English

This paper provides an overview of recent research to conserve the environment in Africa.

In setting priorities for forestry research in Africa, therefore, pride of place must go to conservation
research, and here the immediate task is the elaboration of methods fo increase the productivity and efficiency
of ecosystem  utilization. Information on productivity and carrying capacitics for species of interest will be
needed to plan sustained utilization. There are large gaps in the study of plant response to tropical environments.

_ Field, or at least whole-plani, physiological studies need to be intensified in order to understand factors
conirolling growth periodicities in tropical environments. Much research remains to be done on tropical
ecosystems before generalizations can be made on plant and animal response and behaviour pattems.

The paper indicates that every aspect of biological research can contribute something because of the
great divessity of plant and animal life, the complexity of structure and organization and the variety of adaptive
processes induced by these attributes, - ' _

' ‘The paper also mentions the importance of the implementation of the network idea for research in forest
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resources and the means of conveying rescarch findings to decision makers, resource developers and users.
Keyword: Environmental conservation, Research and development, Ecosystem .

ANDRE MARIE A. AUBREVILLE
The disappearance of the tropical forests of Africa
Unasylva 37 (148), FAO, Rome, Italy, 18--27, 1985, English

This article appeared in the very first issue of Unasylva, in July-August 1947. Thirty-eight years later,
it still seems relévant and timely. It shows that Africa's present crisis is not something thal emerged suddenly
and unexpeciedly out of nowhere. It even, in retrospect, provides hope that things can be changed. And it
shows how critical are forests — and reforesiation — to the whole process of development in Afiica.

It also indicates that the salvation of Africa is a gigantic task, requiring great tenacity for several
gencrations, that can be achieved only if undertaken on an international scale.

Keyword: Tropical forest, Deforestation, Degradation, Reforestation

DAVID A. PERRY & JUMANNE MAGHEMBE

Ecosystem concepis and current trends in forest management time for reappraisat
ICRAF Reprint, International Council for Research in Agroforesiry, Nairobi, Kenya
No. 68, 123-40, 1989, English ' _

Large areas of natural forest ecosystems are being converted into industrial plantations in tropical,
subtropical and temperate regions. In the short term, this seems to maximize returns from investment and to
homogenize the raw material base for forest industries. It is argued here that society will continue to use more
wood and foresters must produce ity in doing so, howeves, it is imperative that the immense importance of biotic
diversity in containing pests and pathogens, in maintaining current levels of production in pérpetuity, and in
moderating the global climate should be addressed. Current criteria for econemic evaluation do not adequatety
address these and other important considerations accruing from the management of whole forest ecosystems.

Keyword: Ecoiogy,' Ecosystern, Plantation, Natoral forest, Monoculture, Global forest

management '

P.L. MITCHELL & K.J. KiRBY _
Fcological effects of forestry practices in long-established woodland and
their implications for nature conservation .

O.F.I. Occasional Papers, Oxford, UK, No. 39, 172 pp., 1989, Engllsh

Concem has been expressed about the damaging effects of modern forestry pracnces in Great Britain
on the nature conservation values of long-established woodland. t is less often appreciated how far traditional
forestry practices such as coppicing themselves altered the struciure and composition of the original forests. This
review compares the effects of modern and traditional forest practices on the soils, flora and fauna of British
woods. Effects are allocated (as far as possible) between those due to a change of iree specics, those caused
by changes in stand or woodland structure and those due to other changes which take place under modern
forestry management such as fertilization, or the application of pesiicides. :

Keyword: Environmental conservation, Ecology, Forest operation, Succession

CARLOS H. CRISOSTO DAVID A, GRANTZ et al.
Effects of water deficit on flower opening in coffee (Coffea arabica L.)
Tree Physiology, Heron Publishing, Victoria, Canada, Vol. 10(2), 127-139, 1992, English

The response of coffee (Coffee arabice L.) floral buds to different water deficiis followed by re—
irrigation was investigated, Flower opening was stimulated by imrigation. after one period of water deficit if
predawn leaf water potential declined below ~0.8 MPa, Similar stimulation of flowering was observed when
less severe but more prolonged water deficits (ca. —0.3 to ~0.5 for two weeks) were imposed, even if water
deficit was relieved by re-imigation several times during this peried. Consistent results were obtained in the
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tield and in two greenhouse locations. Stimulation of flower opening by water deficit foltowed by re—irrigation

was restricted to buds at the "open white cluster” stage of development (stage 4). Only buds at this stage

exhibited development of secondary xylem. Split-toot experiments indicated that a root signal stimulated flower

opening, independently of predawn or midday leaf water status. Frequent irrigation to prevent flowering,

followed by a controlled water deficit and re~irrigation to stimulate flowering, may represent a practical method

to synchronize flowering and shorten the harvest period in leeward coffee production areas in Hawaii,
Keyword: Flowering and fruiting, Watering, Soil moisture

T.C. WHITMORE
A first look at Apathis
CFI Tropical Forestry Paper, Oxford, UK, No. 11, 54, 1977, English

Foresters in countries where Agathis occurs naturally have long becn interested in the genus for its many
excelient qualities, but attemipts at its cultivation in plantations have met with several difficulties. A solution
to these problems would be of pariicalar value in countries outside its natural range, where Agathis may be
considered as a crop.

- In 1974, the Ministry of Overseas Development agreed fo finance a research scheme for the study of
Agathis based at the Commonwealth Forestry Institute, 1o be undertaken by Dr. Whitmore, who had previously
investigated Agathis macxophylla in the Solomon Islands.

This report summarises the fesults of a wide ranging suwey of the ecological and maxphalogical
properiies of the genus pariicularly relevant to its silvicuiture,

Keyword: - Ecology, Tree species, Conifer, Genetic resources

V.P. SINGH, L.P. MALL, A. GARGE & S.M. PATHAK
Human impact assessment on mangrove forests of Andaman Islands
The Indian Forester, India, Vol. 116(2), 131-139, 1990, English

A comparative study of disturbed and-undisturbed mangrove forests of Andaman has been done. It was
noted that mangrove forests of Andaman Islands are one of the best mangrove forests of the world having high
floristic richness, complexity index and biomass production. Rapid development and population inflow in the
Istands has resulted in the clearance of certain areas of mangrove forests, due to which many species Bruguiera
gymnorhiza, B. cylindrica, B. parviflora, B. sexangela, Rhizophora lamarchkii, R. stylose, Ceriops lagal,
Lumnitzera racemosa, Sonneratin apetalo and Nypa fruticans have been affected. The values of biomass, litter—
fall, litter decomposition, soil respiration were greater in undisturbed forests.

Keyword: Mangrove, Biomass, Litter layer

CM. HLADIK, S. BAHUCHET & I de GARINE
Feod and nutrition in the African rain forest
UNESCO/MAB, Paris, ¥rance, 96 pp., 1990, English

The documents presented here, selected from the interdisciplinary wotk of the of the research team
"Anthropologic Alimentaive Differentielle” (CINRS, Paris), illustrate this large range of variations concerning
different populations throughout the African forest block. This booklet cannot pretend to cover the extensive
knowledge in various areas of biology and anthropology. It was designed as an extension of a poster exhibition
held in Paris. The aim of this booklet is to preserve the visual aspecis of this presentation. Basic references
are given and, in addition to published results, here is included data which, although they are as yet incompletely
processed, already have a contribution to make towards this first synthesis about the feeding strategics of African

forest people. .
Keyword: Tropical tain forest, Food production, Multiple purpose forestry

UNESCO
Map of the world distribution of arid regions
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MADB Technieal Notes, UNESCQ, Paris, France, 54 pp., 1977, English

"This document could have been prepared in two different ways. It could have followed the map closely,
and listed the bioclimatic features of the four main aridity zones: hyper—arid, arid, semi-arid and sub—humid.
But a presentation by subdivisions of the aridity. zones would have inevitably led to repetition. On the other
hand, it was possible to follow a more regional and more geographical approach, by describing separately the
different arid regions of the various conditions. In the end, this sccond approach was adopied, because it

facilitated the task of those with a particular intercst in a specific region. .

The categories used arc thus essentially geographical regions. However, ‘for convenience, some
groupings ate defined by the names of the main countrics concerned. It is clear that the ecological limits of
thesc groupings do not necessarily coincide with the political boundaries of the states concerned.

_In cach region, climalic characteristics and dominant vegefation pattems are described, mentioning,
where possible, the most characteristic or most useful plants Hydrology, main soil types and main land uses
complete the information given.

Keyword: Climatic type, Vegetation, Hydrology, Geograph1cal feature, Arid region

G.E. WHITE
Environmental effects of arid Iand irrigation in developing countries
MAB Technical Notes, UNESCO, Paris, France, No. 8, 68 pp., 1978, English

Based on an international workshop held in Alexandria in February 1976, this Technical Note examines
both the beneficial and negative effects of irrigation in developing countries. Analysis is made of the
interrelationships among the many components of the irigated system. Technical problems frequently associated
with irrigation, such as salinization, waterlogging zmu alkalmlzatmn are discussed as well as human b;ologlcal
and socioeconomic dimensions. :

This Technical Note stresses the importance of using an iniegrated approach in research on irrigated
ecosystems and in both managing and planning irrigation projects. Areas where such research is urgenily needed
are identified, suggestions made for improving the efficiency of existing schemes and criteria proposcd for
cvaluatmg possible new projects.

Keyword: Irrigation, Salinization, Alkalinization, Env;ronmental assessment, And region

C.F. JORDAN
An Amazonian rain forest
Man and the Biosphere Series, UNESCOQ, Paris, France, Vol. 2, 176 pp., 1989, English

The contents of this book arose from an intensive study of the ecology of the rain forest at a research
site in the Amazon Territory of Venezuela, at San Carlos de Rie Negro. The book does not, however, atternpt
to present the results of the whole of that study, which represented a major research project with intemational
funding and support. 1t concentrates, instead, on a limited range of questmn'; related to nutrient stress in tropicat
rain forest, namely:

(1 Are the plants and animals of rain forest under nutrient stress, and, if so, how have they adapted to that
stress?
2 What arc the effects of slash and bum agriculture on the nutrient status and productivity of fropical

forest sites?

The answers {o these questions are of crucial importance for the management and conservation of
lroplcal forest, and it is necessary, therefore, to consider the extent 10 which the results obtained at-San Carlos
can be applied fo other tropical forests.

The book is a pefsonal assessment by the author of the resulis that he obtzined from his work on the
San Carlos project and not every tropical forest ccologist may agree with that assessment. The resulis are
published here so that they can be read, discussed and criticized by other scientists, for that is the way in which
scicnce ‘works', ‘

Understanding the dynamics and ecology of these forest systems is essential if we are to make the right
decisions about their conservation or about their exploitation for timber and conversion to agriculture. This book
deals with one important aspect of that ecology, ie. the nuirient status of the forests and. the fate of those
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nutrients when the forest is cleared.
Keyword;. - Tropical rain forest, Ecosystem, Shifting cuitivation, Succession

K.S. BAWA & M. HADLEY _ _
Reproductive ecology of tropical forest plants _
Man and the Biosphere Series, UNESCO, Paris, France, Vol. 7, 421 pp., 1990, English

The intemational workshop on the reproductive ecology of tropical forest plants was held at the
~ University Kebangsaan Malaysia in Bangi, Malaysia, from 8-12 June 1987.

This volume represents the principal substantive output of the Bangi workshop. It presents a review
of recent research in plant reproduciive ecology, defined to include all stages of reproduction from the initiation
of flowering to seedling establishment. The focus is on lowland tropical rain forests of Asia, Africa, Australia
and the Americas.  The book explores the imiplications of recent findings to improved understanding of forest
structure and functioning, and examines how insights gained from reproductive ecology can be helpful in the
management and conservation of tropical forest resources. As such, the book complements another title in the
Man and the Biosphere Series, that on Rain forest regenerdtion and managemen.

The content of the book comprises eight sections. The first section consists of the intreductory chapter,
which emphasizes the practical application of research in plant reproductive ecology. The next six sections on
Phenology, Plant-pollinator interactions, sexual systems and gene flow, Seed and fruit dispersal, Seed
physiology, seed germination and seedling ecology, Regeneiation, and Reproductive biology in relation to tree
improvement programmes, are each preceded by a commentary which seeks to provide a general perspective for
the papers and highlight iheir main points.  The final section consists of a concluding statement about the
workshop and the general state of tropical forestry. '

Keyword: Tropical rain forest, Ecology, Phenology, Seed, Regeneration

“TIM NOAD & ANN BIRNIE
Trees of Kenya ~ a fully llustrated field guide
T.C. Noad and A Birnie, Nairobi, Kenya, 308 pp., 1989, English

This book is a field guide, not a botanical text-book. It includes most of the common trees of Kenya,
and covers both indigenous and exotic species, meaning trees introduced from other countries. However, the
300 or so species described covers less than a quartter of the trees that inay be encountered somewhere in this
diverse and beautiful country, and many species that arc locally preminent, often in drier areas or at the coast,
have therefore had to be omitted.” The main emphasis is on the trees of the Nairobi area, with a selection of
ouistanding trees from other parts of Kenya. _

The line drawings illustrating each species will help with identification. The text is amanged to
cemplement the drawings, and although the descriptions are defailed, botanical terms have been kept to a
minimum. The measurements given are gnidelines, because many variations will be found; for instance, young
leaves are often much larger than mature leaves, and a tree near water may be much taller than its counterpart
m a dry area, .

No key has been attempted, because the botanical detail required makes it impossible to devise a key
simple enough to be heipful to the non-botanist. A key is in any event probably of value only where all species
have been included, which is well beyond the scope of this book.

Keywaoud:, Tree species, Arid region, Semi-arid region, Flora

UNESCO
The vegefation of Africa _ _
Natural Resources Research XX, UNESCO, Paris, France, 356 pp., 1983, English

This publication comprises three map sheefs at a scale of 1:5000000, a legend and the present
accompanying memoir. _

A feature of the Unesco/AETFAT/UNSO Vegetation Map of Africa is that, in the [egend, the mapping
units are grouped in the traditional manner according to physiognemy, whereas in the text, here, they are grouped
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according 1o the floristic regions in which they occur. There are thus two interconnected classifications, which

can be used independently but are fully cross—referenced. The legend permits easy comparison of African
vegetation with that of other continents, whereas in the text it is possible to deal effectively with compticated
spatial and dynamic relationships.

Keyword: Vegetation
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2. SILVICULTURE

2-1  Choice of Species

~ trials of species, provenance frial, efc. —

JOHN B. HALL & G.M. ASGHEDOM

Assessment 1979 of Encalyptus camaldrensis plantings at Kigwe, Dodoma district, Tanzania
Faculty of Agriculiure, Forestry and Veterinary Science, University of Dar es Salaam,
Tanzania, Record No. 18, 17 pp., 1981, English

In August/September 1979 performance of Eucalyptus camaldulensis provenances grown in three
'expcnmenls at Kigwe, Dodoma District, Tanzania, were assessed for survival, mean height, mean diameter at
breast height and straigiiness grade.

.. In the first experiment (756) provenances from Alice Springs, N.T., Fortesqueh River, W.A., Moree,
MN.S.W,, Newcastle Waters Creek, N.T. and Spear Creek, N. Qld. had been planted, in December 1970. The
~ Moree provenance had died already. Among the remaining four the 1979 assessment revealed a significant

difference only in survival - there was bctter survival with the Fortesqueh River and Newcastte Waters Creek
provenances than the others.

In the second experiment (756B) provenances from Bubbles Well, W.A. and Guodalrs Creek, N.T. had
been planted, in January 1972. The 1979 assessment revealed a significant difference only in straighiness
grading with form being better in the provenance from Bubbles Well.

In the third experiment (759) a single provenance - from Mwanza, Tanzania (initial origin vnknown)
was planted in Janvary 1972. This was not replicated. No statistical comparisens could be made involving data
from this experiment.

For every parameter assessed performance was poor. Only one provenance (Mwanza) displayed a mean
annual height increment exceeding 1 m (1.03 m) and a mean annual diameter increment exceeding 1 cm (1.26
cm). Nb provenance gave survival percentages as high as 50%; the best survival (49%) was in the Goodairs
Creek and Newcastle Water Creek provenances. Straighiness grades were low throughout.

' Regarded in the context of previous assessments of the experiments it was clear that performance had
been poor throughout the duration of the experiments, The Kigwe results also compare unfavourably with E.
cameldulensis performance elsewhere. It is conctuded that there would be no advantage, nevertheless, in using
alternative species. -Instead, efforts could be made to obtain better performance from E. camaldulensis under
the prevailing conditions. Additional provenances might prove more productive but the main steps recommended
are increased espacement, more elaborate establishment procedures and more thorough protection from fire and
termites. Before final conclusions are drawn about the relative suitability for the area of the various provenances,
however, a new trial with improved management should be carried out.

Keyword: Eucalypt, Provenance test, Growth rate, Survival

FOREST DIVISION, MINISTRY OF NATURAL RESOURCES AND TOURISM, TANZANIA

Maxiagement practices in conifer plantations in Tanzania
Forest Division, The Ministry of Natural Rescurces and Tourism, Tanzania, 68 pp., 1982, English

Many forecasts made by FAQ indicate that there will be a high demand of wood towards the end of
the twentieth century which cannot be met from natural foresis in many iropical countries. Tanzania is one of
these countries which faces a number of problems in meeting the projecied demand from natural forests because
most of het natural forests have been disappearing fairly fast due to increasing population and constant misuse
of the forest. With these facts in mind there were strong reasons fot introducing plantations of exotic tree
species in Tanzania, The first attempls of introducing conifers were made in 1902 with Pints radiata D. Don.
without success. The failure were associated with lack of mycorrhizal associates. Many pine species were
successfully introduced later in Tanzama after being inoculated with mycorrhizal soil from the P. radiata
plantation.

The most widely .planted species in Tanzania to date include P. pamda and Cupressus lusitanica
followed by P. elliotii and P. caribaca. Other promising species include P. oocarpa, P. kesiya and P. taeda.
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This publication highlights management experience gained in raising these species in plantation under

Tanzania conditions.
Keyword: Pine, Plantation, Exotic tree species, Silvicu[tural technique

FAC FORESTRY DEPARTMENT
Food and fruit-bearing forest species 1: Examples from Eastern Africa
FAQ Forestry Paper 44/1, FAQ, Rome, lIialy, 172 pp., 1983, English

This publication have prepared monographs of 40 forest food and fruit-bearing . forest species. It
describes the fiuit and food and products that can be obtained from wild: forest tree. Many of the species
described have other useful features: they provide protection from the environment, harbour for wildlife, wood,
fibres and medicines for man vse.

These monographs are presented with their description 'mcl dlnslratmns, which cover, among other
things, the natural distribution; forest type and abundance in natural stands; collection and processing of the
edible parts; nutritional value (when this is available); natural and artificial regeneration and, where pcsmble
potential economic importance. The botanical descriptions and illustrations assist in identifying the species and
promoting an appreciation  of their vsefulness. :

Keywoid; - Fruit trec, Savanna, Natural regeneration, Arificial regeneration

DEREK B. WEBB, PETER J. WOOD & JULIE SMITH

A guide {o species selection for tropical and sub-trapical plantations

Tropical Forestry Papers 15, Department of Forestry, University of Oxford, UK
34 pp., 1980, English

This publication is not a scientific treatise on the site requivements of different genotypes. The aim of
the publication is to assist foresters in the selection of species for inclusion in the initial phase of forest species
frials programmes. The intention is not to recommend particular species for specific site or climatic conditions,
or plantaiion objectives. The choice of species for inclusion in the trials is one of the first steps in planting
" programine. _ -

‘The site conditions consist of climatic and edaphic factors, each of which in turn depends on such basic
clements as temperature and humidity in the case of the climate, and chemical and physical properties in the case
-of soil. A schematic representation of the combination of the major facto;s involved in species selection is given
on page.

The first aim of the present publication is to provide available information on certain species in a
concise and cempact form. The guide is simply a compilation of previously reporied data on species'
characteristics, often amplified by personal experience of their performance in the field.

A total of 125 different species, varicties and provenances are presented in this publication.

Keyword: Plantation, Species frial, Site condition, Choice of species, Guideline

FAO
Databook on endangered tree and shrub species and provenances
FAO Forestry Paper 77, Forestry Dep., FAQ, Rome, Italy, 524 pp., 1986, Enghsh

Based on a list of species in need of aftention drawn up by the FAQ Panel of Experts on Forest Gene
Resources, 81 monographs on endangered woody species and provenances were prepared in collaboration with
researchers and institutes from all over the world.

"The list of species included js by no means a complete list of endangered wnody spec1es, but represents
a cross-cut .of those species which the Panel considered should urgently be included in genenc IGSOUITES
PIOgrAIues.

The main purpose of the present book is to draw the atte"mon of de(:lsmn—makers, scientists and
international and national organizations to the conservation needs of the species included in'the book.

The book includes information on the botany and silvics of the species, as well as their status in terms
of genetic depletion; and ouiline action needed to conserve existing genetic variation in them. .
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Keyword: Tree species, Shrub, Handbook, Genetic resources, 'deforestation

FAOQ
Prosopis tamarugo: fodder free for arid zones
FAO Plant Production and Protection Paper 25, FAO, Rome, Italy, 110 pp., 1981, English

This report offers a critical review of background material available on the species known as tamarugo,
Prosopis tamarugo Phil., (Mimosaceae), native of northem Chile.

The main purpose of the analysis is to contribute forther to what is already known about this interesting
desert fodder tree, in the hope of stimulating more tesearch in Chile, and encouraging experimentation in desert
areas elsewhere in the world,

The initial studies defined the adaptation capacities of certain animal breeds, the resistance of tamarugo
to salinity and how its tap roofs use ground-water. . The studies rcvealed a highly significant fact: under certain
conditions of atmospheric humidity, tamarugo absotbs water through its leaves, Iransporting it to the raot system
. and depositing ' it in the micro-rhizosphere, whence it is reabsorbed along with the soil nutrients.

Keyword: Salinity, Fedder tree, Arid region

FAO
Some medicinal forest plants of Africa and Latin America
FAOQ Torestry Paper No. 67, Forestry Dep., FAO, Ronte, Italy, 252 pp., 1986, English

The 40 monographs on medicinal $rees and shrubs presented in this book were prepared in cotlaboration
with 9 institutes in Africa and Latin America. They include information on the botany and silvics ‘as well as
the chemical properties and pharmaceutical and traditional uses of each species. The book is a companion
volume fo earlier publications on Food and Fruit-bearing Forest trees, publistied for thrce regions.

Keyword: Non-timber products, Minor forest products, Multiple purpose forestry

FAQ .
Legume trees and other fodder trees as protein sources for livestock

FAO Animal Production and Health Paper, FAO, Rome, ftaly, No. 102, 339 pp.,
1992, English

The FAO Expert Consultation on this title was held at the Malaysian Agricultural Research and
Development Institute (MARDI) in Kuala Lumpur, Malaysia, from 14 to 18 Qctober 1991.

This book is the proceedings of the FAO Expert Consuliation, contains 22 reporis.
The proposed objectives of this Consultation are:

- a global review of the utilization of these species in the developing couniries;

- a review of promising species already utilized by farmers and breeders in the field or investigated by
scieniists in different couniries and agro-climatic zones;

- a short up-to-date list of species with a likely future;

- a synthesis, related to the main fodder trees and shrubs, either effccuvcly utilized foday in animal
feeding or with a likely future, looking at the current state of knowledge; efc,
Keyword: Legume tree, Fodder free, Tree species

PHANUEL O. OBALLA
Interim results of a progeny trial of Eucalyptus grandis at Turbo
Kenya Forestry Research Institute Technical Note, Kenya, 13 pp., 1989, English

A progeny trial frem 19 trees of Eucalyptus grandis selected in Zimbabwe was set-in 1986. The control
was a provenance raised from the seed collected locally at Turbo. - At the age of 2.2 years, progenics of plus
tree 303 had the best overall growth followed by 252, 292, 283, 297 and 299. Generally, selection from
grasslands region had ihe best performance compared o plus trees from Mtao. The local Turbo provenance was
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the poorest indicating the need for improvement research through selection.
Keyword: Eucalypt, Progeny test, Provenance fest

P.K.A, KONUCHE

Resuit of Encalyptus species trial at Londiani

Kenya Forestry Research Institute Technical Note, Kenya, No. 6, 14 PDy
1989, English

In an effort to identify other cucalyptus for higher elevation, preliminary results from old trials indicated
that E. regnans F. Muell (mountain ash) and E. fastigata Dean ex Maiden (brown barrel) were growing very fast
and merited a provenance trial. Attempts were therefore made to procure seed for establishment of a provenance
tral. This was not successful as seed of only one provenance of cach of the two moumtain eucalyptus was
oblained. A decision was - thereforc made fo establish a species trial since sced of some other eucalypts was
available. The objective of the trial was o observe and compare the performance of various eucalypts for
production of poles. Although not cleatly spelt oui, the main interest was on the performance of the mountain
ash eucalypts compared with the commonly grown eucalypts such as "E. Saligne and E. grandis Hill, The trial
was planted in 1970 at Londiani and the results are presented in this report.

Keyword: Eucalypt, Species trial, Tree growth

E. SPECHT & CHRISTIAN SCHAEFER

Interim recommendations for the presowing treatment of Terminalia brownii and
Terminalia spinosa

Kenya Forest Research Institute Technical Note, Kenya, No. 9, 17 pp., English

Terminalia brownii Fresen and Terminalia spinosa Engl. are common trees in the drier parts of Kenya.
Terminalia brownii is an often straightboled tree with a roundish crown, growing up to 15m, sometimes 25m
tall. ‘The tree grows in sub-humid woodland and savanna; in drier areas as it is confined 1o the vicinity of rivess.
Terminalia spinosa is a somewhat sparsely lcaved looking tree with straight stem. [t reaches heighls of 3-135
m. Its branching habit is stricily in whorls giving the tree a storey-like appearance. Both species produce hard,
durable, termite resistant timber, that of 7. spinosa being heavier. Both are highly valued for fencepost, poles
and house construction. 7. brownii logs of higher diameter are suited for other constructmn purposes as well
as mortars. Both species yield high quality firewood and charcoal.

Keyword: Tree species, Tree growth, Firewood

J.G. KARIUKI

Interim results of a provenance trigl of Liguidambar styraciflua in Kenya
Research Note Kenya Forestry Research Imstitute (KEFRI), Keaya, No. 5, 17 pp.,
1989, English '

A provenance trial of Liquidambar styraciffua was estahhshed on two sites at Kakamega and Lugan
in 1986. Assessments for height and survival were done at len months and two years at Kakamega and at one -
year at Lugari. The differences in height and survival were significant. The provenances from Honduras (Las
Lajas and Tutulc) had the best growth while the U.S.A. provenances (Franklin, Virginia and Hunstsville, Texas)
had the poorest growth. Generally the height growlh increased with decreasing latitude of seed origin, However,
the carly growth of this species in Kenya was not as fast as expected.

Keyword: Tree species, Provenance, Provenance test, Tree growth

FOREST DIVISION, TANZANIA

Trees for village forestry

Forest division, Ministry of Lands, Natural Resources and Tourism, Tanzania
125 pp., 1984, English
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Since 1970 the Government of Tanzania has cmbarked on an intensive village afforestation program
in order to meet the ever increasing wood demand and maintain sound environmental conditions desired for
sustained agriculture, livesiock and forest development. In order to achieve this objective, an equivalent of
200,000 ha of trees have to be planted annvally, mainly on self-reliance basis. For successful implementation
of the program, the provision of suitable iree species, which can supply within a short period, products desired
by villagers, is crucial,

The. information presented has been complled over a penod of five years (1978- 1983) Out of several
hundred species initially considered, 54 are covered in detail in this book. They include tree species suitable
for a very wide range of uses in the different climatic. zones of ‘Tanzania, which are silviculturally familiar with
proven successful field adaption. A list of 42 other promising species is also provided.

Keyword: Tree species, Plantation, Silvicultural technique, Secial forestry, Village forestry

A. GREAVES & P.5. MCCARTER

Cordia alliedora: a promising tree for trepical agroforesiry

Tropical Forestry Papers, Oxford Forestry Institute, University of Oxford, UX
37 pp., 1990, English

Cordia alliodora is a fast-growing iree with a high-quality wood: The species is widely disiributed
in continental tropical America from central Mexico to northern Argentina, a range in latitude of some 50° from
25°N 10 25" 8. Not only does the tree produce high-quality timber but the persistent, tall, straight stem, self-
pruning habit and compact crown make it suitable for growing in combination with many agricultural crops.
. This, combined with the ease with which the species regeuerates naturally on cleared sites, has led to its

incarporation in numerous agroforesiry system throughout its natural range. It can also readily be regenerated
adificially by using either seedlings or stumps. On suitable sites dimensions of 30-35m height and 40-55cm
diameter breast height are predicted for rotations of 2025 years. However, the choice of provenance is
important.

As many of the properties of C. alliodora wood are similar o those of S. macrophylla, it might be an
acceptable substitute in vses such as boat planking and other boat parts. . The tesistance to decay indicates a
possible role as an alternative timber to several specics of cedar in situations requiring durability. The
appearance suggests a use in furniture construction and panelling, and it should be acceptable for flooring where
there is light traffic.

Keyword: Tree species, Fast growing tree species, Agro—forestry, Wood quality, Natural

regeneration, Plaatation

J.S. BIRKS & R.D. BARNES

Provenance variation in Pinus caribaea, P. ovocarpa and P. patula ssp. tecunumanii
Tropical Forestry Paper, Oxford Forestry Institute, University of Oxford, UK, 40 pp.,
1999, English

An international study of provenance variation in Pinus caribaea Morelet and P. cocarpa Schiede in
Central America and the Caribbean started in the carly 1960s. By the early 1970s seed had been distributed to
over fifty countries for many hundreds of trials. By the late 19705 the most comprehensive of these had reached
seven years, the optimum age for evaluation. A coordinated assessment programme was undertaken in a set of
29 trials in which 25 P. caribaea and 20 P. oocarpa provenances were represented. Overall test site coverage
was good except for P. caribaea vars. bahamensis and caribaca.

Eighteen traits were assessed fo describe productivity, slem quality, branching, reproduction, wood
density and ofeoresin composition. These are summarized in provenance—locality tables. Analysis of the data
revealed statistically and operationally significant general differences between provenance regions for all three
species as well as. local differences between provenmances within the regions.

These frials have provided data that can be utilized not only to make immediate operational gains
thraugh provenance selection, but also to plan breeding strategies to enltance populations and to create synthetic
varieties in a systematic genetic development for each species.

Keyward:. Trce -species, Pine, Provenance test, Provenance
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PETER G. YON CARLOWITZ
Muitipurpose trees and shrubs, sources of seeds and inoculants -
Intelnatwnal Council for Research in Aproforestry, Nanroh:, Kenya, 328 pp., 1991 English

The main intention of ﬂns pubhcatmn is to include more supphers of seeds: and mlmosymblotlc
incoculants and to identify sources of seeds for a larger number of species than were included in the
"Multipurpose tree and Shrub Seed Directary” of 1986. Another objective is to take into account, and promote
the ufilization of tecent advances i research towards biological nitrogen fixation and ineculation with micro—
organisms.” These objectives have been achieved, in as much as 113 seed suppliers are listed in this publication
as compared with 96 in the "Multipurpose Tree and Shrub Seed Directory". More important is the fact that the
number of species for which seed sources have been identified has gone up from 670 to more than 900. Also,
the number of suppliers of inoculants has increased from 20 to 28, with more information provided on them.

Keyword: Multipurpose trees, Shrub, Seed, Nitrogen fixation, Microorganism

PJ. WOOD & J. BURLEY

A tree for all reasons (The irtroduction and evalnation of multlpurpose trees for agroforestry)
ICRAT Science and Practice of Agroforestry $, International Council for Rcsearch in
Agroforestry, Nairobi, Kenya, 158 pp., 1991, Enghsh :

This book- provides guidance for the introduction and evalvation of woody perennials for use in
agroforestty. By woody perennials, this book includes not only trees, shrubs and bushes, but also palms, woody
grasses, such as bamboos, and climbing plants, such as rattans. Throughout the book all these are referred o
as MPTs — multipurpose trees. Many plants of this kind are already well known in agriculture, horticuliure and
foresiry, but others ate litile known outside quite restricted areas. This book is primarily concerned with
guidelines - for evaluating these less well known species for introduction into agroforestry systems.

Keyvword: Agro—forestry, Multipurpose trees, Raitan, Palms, Bamboo

C.E. HARWOOD (editor)
Grevillea robusta in agroforestry and forestr}
International Council for Research in Agroforestry, Nairobi, Kenya, 190 PP, 1992, English

Grevillea robusta (commonly known as silky oak or silver oak) is a proteaceous tree of Australian
origin which has become very imporfant for farm foresiry in the tropical highlands of East and Central Africa.
It's use as a shade tree and for ornamental purposes is widespread in tropical highlands, and in subtropical and
warm lemperate regions around the world. The recent development of scientific study of agroforestry has seen
a substantial increase in the level of scientific interest in this species, in recognition of its economic importance.

ICRAF and CSIRO, with suppert from the Australian International Development Assistance Bureau,
organized an international workshop on a agroforestry and foresiry applications of G. robusta, 10 bring together
researchers actively working on the species.

Keyward:. Agro-forestry, Planiation, Tree species, Useful species, research and development

GILBERT ARUM
Baobab - Adansonia digitata
Indigenous Frees Training Series, KENGO, Kenya, 24 pp., 1989 Enghsh

Since 1983, Kenya Energy Non-Governmental Organization (KENGO) has been studying the indigenous
trees of Kenya based on the traditional knowledge found in [ocal communities. So far, mformauon has' been
compiled on most of the trees found in the arid and semi-arid zones of Kenya, :

In an ongoing survey of fruit trees carried out since 1987, over 200 indigenous plant species with edible
fruits have been identified. Some of these, especially Tamarindus indica and Berchemia discolor, are vised as
regular items of local diets especially in Eastern Kenya. When in season they are also found being sold in local
markets and are also exported to the coast where they have a lucrative market.

Adansonia digitata, commonly called the bacbab, plays a major role in the economy of the inhabitants
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of the areas whete it ocours. Tt has often been used as a life sustaining plant during famines. The baobab is
often the only thriving food plant doring such famines especially when they are zccompanied by prolonged

drought. _
Keyword: Tree species, Arid region, Semi-arid region, Indigenous specics, Froit tree

KIHIKA KIAMBI
Tamarind - Tamarindus indica
Indigenous Trees Training Series, KENGO Kenya, 18 pp., 1992, English

Tamaridus indiea (Tamarind) is a mediom to large shord trunked cvergreen tree with a spreading frame

of drooping branches forming a dense rounded canopy. It has a long life, often still productive after 200 years.
" The species is especially valuable due to its edible fruit and its adaptability to the arid and semi-arid
arcas of Kenya. Its fruit has potential commercial value in the production of jams, concentrates, confectioneries

elc. _
This booklet describing the Tamarind is part of a series of booklets outlining useful information on

indigenous Irees. :
Keyword: Tree species, Arid region, Semi-arid region, Fruit tree, Indigenous species

WAYNE TEEL
A pocket directory of trees and seeds in Kenya
Kenya Energy Nnanovemmemal Organizations (KENGO), Nairobi, Kenya, 151 pp.,

1991, English

Tree planting is a development task of our entire Nation. Kenya is blessed with an abundant variety
of trees suitable to meet the needs we face in our variety of climate conditions. The resources base is large.
All that is lacking is the knowledge of good tree planting and management practices. This book provides good

information and assistance for tree planting.
This directory is divided into six chapters. They are ordered in a manner which will be useful to

determine the most appropriate tree for the areas and how to find the most appropriate tree for the areas and how
to find seed for them, along with the best method of germination.
Keyword: Tree species, Silvicultural technigue, Seed, Germination

ICRAF _
A selection of useful trees and shrubs for Kenya _
International Center for Research in Agroforestry, Mairobi, Kenya, 225 pp., 1992, English

Trees and shrubs are an essential part of human existence. They provide numerous products and
services, including: fuelwood, timber, poles, human food, livestock fodder, medicine, soil conservation, live
fences, and fertility improvement.

They are well over a thousand useful trees and shrubs in Kenya and it would have been impossible to
include them all in this handbook. The present selection has been made by the principal contributors following
extensive consultation and field visits. Some well known species (for example: Citrus spp., apples, pears, plums
and others) were excluded because jt was felt that they were adequately covered in other extension publications;

" whereas some lesser known species (for example: Bauhinia spp. for fodder, or tree tomato' for fruit production)
were included because of their potential for use by Kenyan farmers and pastoralists. The selection includes both
mdlgenous and exotic species, If the latter have been 'naturalized’ since their intreduction into Kenya this is
mentioned in the text.

_The handbook confains an information on their identification, propagation and managemen! for use by
farming and pastoral communities.

Keyword: Tree species, Agro-forestry, Indlgenous species, Propagation, Shrub, Exotic tree

species
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2-2  Seed (for Propagation)

ATSUSHI KOKUBO

Preliminary study on mortality factors of seed of Dipterocarpaceae

The Tropical Foresiry, The Japan Overseas Forestry Consultants Association
(JOFCA), Japan, No. 8, 2125, 1987, Japanese

In general, matured Diptéracarpaceae seeds that have fallen from frees onto the gmund are not very
sound (that is, germinative) unless the trees drop a large number of small seeds. The tlowering and fruiting of
Dipterocarpaceae trees are known to be generally iegular. This is why their seeds are not readily ‘available,

To determine the factors that cause seeds which have falten’ from Dipterocarpus Irces to die, a
preliminary survey -was carried out in the JICA-Indonesia Research Cooperation -Project in Indonesia. The
survey covered Dipterocarpus cornuts and D. Consfulaius in the experimental forest of Mulawarman University,
These trees are virtually isolated. Seeds which fell onto the ground between late December 1985 and April 1986
were gathered and examined to determine the cause of death and degree of damage.

 For D. cornuts, 85% of the collected sceds had apparently been browsed by small animals (probably
squirrels and rats}, and were therefore vnable to germinate. ' The cause of death was unknown for 10% of the
seeds. D. constulatus seeds had the same causes of death and the same death rates as D. cornurs.

The seed viability rates of D cornuts and D. constulatus were 3% and 2%, reSpecnvely

Keyword: Seed, Depterocarps, Mortality, Germination

Improvement of seed supply of forest and multipurpose tree species in Kenya
Yroceedings of a workshop in Muguga/Kenya, Nov. 1986, GTZ-Project, Kenya
87 pp., 1986, English

The consumption of wood and timber in Kenya for various purposes will increase considerably in the
foreseeable future due to a high population growth. In response to the growing demand for forest goods and
services and for afforestation purposes, the seedling production is a problem to be solved. It has become clear
that the main factor impeding progress in afforestation is jnadequate seed procurement. Hence, a high priority
must be given to the reorganization of seed collection, processing and distribution in all forestry activities and
this sector has become a major objective of the Kenya~German Technical Cooperation in foresiry, For this
reason representatives of the forest Administration, various forestry projects and NGO's were invited in order
to development their ideas about future seed demand and procurement within the scope of this workshop.

This is the proceedings of the workshop and it includes various information like multipurpose tree
species, shrub species, pretreatment methods of seeds, future planting programime, ete. '

Keyword: Seed, Sced produciion, Fre-sowing seed treatment, Seed colleclion

PETER KRUGER _
The harvest of forest tree seed — Training course for harvest-climbers
GTZ-Project: Kenya Forestry Seed Center, Kenya, 34 pp., English

The climbing of standing trees for the puspose of seed collection is very often the only practical method
of obtaining large quantities of seed. Trce climbing requires skill and some persons can be excellent natural
climbers. In order to gain maximum efficiency and safety for the climber, however, the appropriate use of the
climabing and safety equipment is essential. Therefore the GTZ—-project "Kcnya Forestry Sced Cenlcr" orgamzed
a training course on climbing techniques in Muguga and the Subcenter in Gede, etc. o

At each station, 4-6 harvest climbers underwent an intensive practical 2-3 day trammg program.

This publication is the textbook in that training course, and several techniques for tree chmbmg are
introduced in the textbook.

Keyword: Seed, Sced collection, Seed production
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PETER G. VON CARLOWITZ :

Multipurpose iree & shrub seed directory - First edition

International Council for Research in Agroforestry (ICRAFK), Nairobi, Kenya,
265 pp., 1986, English

‘The main objective of this Directory is to facilitate communication between institutions and individuals
who require seeds on the one hand and suppliers on the other. _

* Multipurpose trees and shiubs, as refeired to in the context of the Directory, are those which are used
in the tropics and sub—tropics outside natural forests and more or less monopurpose forest plantation, and which
can provide preferably several of such uses as, for example, food, fodder, fuelwood, resins, gums, medicines,
timber, etc. This category of woody perennials also includes those species which are suitable for rendering such
services as improving soil fertility by N—fixation and reducing soil erosion, and which mix well with agricoliural
crops.

The Directory consists of a sequence of tables each of which constitutes one chapter dealing with cither
species or suppliers. An additional chapter is devoted to microsymbionts for nitrogen-fixing tiees.
Keyword: Seed, Multiple purpose forestry, Tree species, Nitrogen fixation, Soil conservation

R.L. WILLAN
A puide to forest seed handling
FAO Forestry paper 20/2, Forestry Dep., FAO, Rome, Italy, 379 pp., 1985, English

FAO and the DANIDA Forest Seed Centre have cooperated closely over the past two decades in the
tfield of tree improvement and seed procurement. A representative of the Seed Centre has been a member of
the FAQ Panel of Experts on Forest Gene Resources while a representative of FAQ's Foresiry Department is a
- member of the Project Committee of the Seed Centre. This has ensured a high level of integration belween the
programmes of the two organizations. A particulatly fruitful example of cooperation has been the series of
training courses on trec improvement, seed handling and afforestation, jointly sponsored by FAQ and DANIDA.
Currently the Seed Centre is providing sterage facilities for seed collected through FAQ's project on Genetic
Resources of Arid and Semi-arid Zone Arboreal Species for the Improvement of Rural Living.

The present publication is a further example of this cooperation. A draft edition of the Guide was
published in 1983 in a limited number of copies, which were distributed for comments. The present edition has
been revised in the light of comments from readers and Hustrations have been added.

* The increased rates of free planting, which is apparent in so many countries today, emphasizes more
than ever before the need for good seed. Seed quality comprises both the physiological viability and vigour of
the seeds and their genetic quality - their ability to produce healthy offspring which are well suited both fo the
sites where they are planted and for the products or services which they are intended to provide. This Guide
is concerned with the physiological guality of seeds,

Keywaord: Guideline, Seed, Seed origin, Seed viability, Seed production, Tree improvement

CHRISTIAN SCHAEFER
Processing, storage, and germination of Prunus africana seeds
Kenya Forestry Research Institute Technical Note, Kenya, No. 10, 15 pp., English

Prunus africana Kalkm, formerly called Pygeum africanum, is a species widespread in the most tropical
Africa, In Kenya, the species occurs in the highland forests of Mt. Kenya, the Aberdare Range, Tugen Hills,
the western part of the Man Range, Timboroa Forest, Cherangani Hill, Mt. Elgon, Kakamega and Nandi Forests.

P. africana, local name is Muid, produces a useful, hard, and durable timber that is easy to work,

With the growing appreciation of indigenous trees there has been a rising demand for P. africana
seedlings. However, most nurseries are not able to meet their targets since they depend on digging out wildings
in the forest. Seeds have hardly been available due to problems of short viability and unsuitable storage
methods. This paper discusses the methods that have been tried to improve viability and make storage of the
sceds of this species possible.

Keyword: Seedling, Nursery, Seed viability, Seed, Germination, Seed storage
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CHRISTIAN SCHAEFER _ _
Storage and germination of seeds of Podocarpus milanjianus
Kenya Forestry Research Institute Technical Note, Kenya, No. 11, 14 pp., English

-Podocarpus mrlanjtanus Rendle ~ the official recognized name was recenlly change to Poedocarpus
Ianfolms R. Br. ex Mitb ~ is a well known thmber species occurring in humid mountain forests of East Africa.

Germination of fresh seeds is easy and rates of 80% are obtainable depending on the percentage of
insect infested fruits. But it is reported in literature and claimed by ficld staff that the seed looses viability very
qu1ckly thus lumtmg their availability.

Keyword: Seedling, sced, Sced storage, Gennination

CHRISTIAN SCHAEFER & Z. V. SIVA
Recommendations for the collection, processing and storage of Chlorophora excelsa seed.
Kenya Forestry Research Institute Technical Note, Kenya, 12 pp., 1990, English

One of the most important timber trees of Aliiica is Chlorophora excelsa. This tree grows in warm and
seasonally moist climate from sea level to approximately 1400m. .

Propagation of the species was mainly hampered by lack of seeds and knowledge about seed handling.

This paper explains flowering and fruit development, collection and processing, seed extraction, etc.

Keyword: Seed, Seed production, Seed seleciion, Flowering and fruiting

DANIDA-TANZANIA PROJECT
The national tree sced project — an introduction
The National Tree Seed Project, Morogoro, Tanzania, 7 pp., English

This pamphlet is a brief account of the National Tree Seed Project (NTSP). The project started July
1989 and after a preparatory phase of 6 months, implementation began in January 1990. The project is under
the Forest and Beekeeping Division of the Ministry of Tourism, Natural Resources and Environment and is
assisted by the Danish International Development Agency (DANIDA). Phase I of NTSP runs from 1990 to end
of 1992 where a 3 year extension is foreseen {1993-1995).

Keyword: Seed, Seed production, Seed tree, Training

C. SMITH OLSEN & ANDERS AALBALK

A seed zoning system for forestry and agroforestry

Panida-Tanzania Preject, Nafional Tree Seed Center, Morogoro, Tanzania
5 pp., 1992, English

This pamphlet gives a brief account of the seed zoning sysiem for forestry and agroforestry that has
been developed by the National Tree Seed Project.

Until provenance tests have been performed, transfer of seed has to rely on a comparison between the
ecological conditions on the planting site and those in the area of seed harvesting. The seed zoning system gives
an account of the ecological conditions in the country and divides the country into zones with sufficiently
uniform ecological conditions to allow lree seed transfer within the zones.

Keyword: Seed, Site classification, Afforesiation, provenance, Site condition

A.M.J. ROBBINS
A versatile, low-cost drying kiln for opening pine cones _
C.F.L Occasional Papers, Oxford, UK, No. 26, 54 Py 1985, English

A batch lype, forced draught klln is described, used principaily for drying cones of Pinus caribaea and

P. oocarpa in the Republic of Honduras, C.A. Ventilation is by means of two, large diameter fans powered by
an electric motor, gasoline or diesel engine. Air may be passed once through the kiln, or recirculated. Heating
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is by means of a furnace and flue radiator, using waste cones or firewood as fuel. Temperature is controlled
manuatty with a precision of £1°C. Cones or other products to be dried are placed in stacked trays, which can
also be used for sundrying or procuring. Total capacity of the kiln is 3200 litres of closed cones. The design
is simple, and all parts (including fans and heating system) can be made from material normally available locally
in developing countries. The design should be suitable for countries that afe initiating pine seed collection
programmes, It is suitable for other foresiry species, and should have application for drying agricuoltural products
as well. Detailed plans are included, with notes on operation and construction.
Keyword: Pine, Seed production, Seed, Seed selection

 ARSEN MBONYE & KIHIKA KIAMBI
How to coltect, handie and store seeds _
KENGO Agroforestry Training Series, KENGO, Nairobi, Kenya, 22 pp., English

Seed is very delicate and therefore has to be handled with great care to prevent loss of viability. There
are some impoitant procedures that have to be carefully fellowed to ensure effective germination of the seed.
These procedures include harvesting from a good meother trec, proper seed collection, good packaging and proper
storage facilities.

This booklet deals with the procedures of the sced.

Keyword: Seed, Seed production, Seed collection, Seed storage, Seed viability

2-3 Nursery Practice

JAMANNE A. MAGHEMBE & LUTHER L.i.. LULANDALA

Effect of different potting mixtures and nutrient treatments on the survival and growth of
Pings caribaea seedlings _

Faculty of Agriculture, Forestry and Veterinary Science, University of Dar es Salaam,
Tanzania, Record No. 16, 20 pp., 1980, English

This study was designed to find a suitable potting mixiure for maising Pinus caribaea seedlings in the
nursery at Ruvu. Mixtures comprising sandy soil, forest soil, cattle manure, crushed charcoal and NPK fertilizer
were fested. _ . : _
Cattle manure increased seedling mortalily, retarded height growth, and induced extensive yellowing
of the needles.  Crushed charcoal increased mortality and retarded growth but did not cause extensive yellowing.
Treatments conlaining both manure and charcoal caused the highest moitality, showed the highest incidence of
yellowing and caused a strong retardation of growth. These effects were attributed to possible nutritional
imbalances resulting from high pH and high contents of exchangeable calcium in both manure and charcoal.

Soils without any amendment produced satisfactory suzvival but did not produce planiing size, 17 cm,
seedlings in 27 weeks. The best results, In termns of high survival, absence of yellowing and rate of growth were
obtained in soil mixtures given NPK fertilizers as the only soil amendment.

‘Sandy sofl is plentiful near the nursery and, fertilized with NPK, costs only 20 percent of the cosi of
the traditional potting mixture of 75 percent forest soil and 25 percent catile manure, fertilized with NPK. This
is largely due to savings in transport costs and corresponds to an annual estimated saving of shs. 200,000.- for
a project planting 2,000 ha per year.

Keyword: Pine, Polting media, Nursery operation, Growth, Survival, Seedling

J.A. MAGHEMBE & H.P. MSANGA
Effect of physical scarification and gibberellic acid treatmenis in germination

Trichilia emetica seed
ICRAF Reprint, International Council for Research in Agmfnrestry, Nairobi, Kenya
163-177, 1989, English
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Seeds of Trichilia emetica were subjected to 3 types of physical secd coat scarification, i.e. unscarified,
partial removal of seed coat at radicle end, and complete removal of seed coat. These trealments were combined
in a factorial arrangement with gibberellic acid at 5 concentrations: 0, 250, 500, 750 and 1,000 ppm, and
replicated 4 times. Unscarified sceds without and with gibberellic acid attained cumulative germination of up
to 40%. Partial and complete removal of seed coat resulted in over 90% germination. Application of
gibberellic acid to both unscarified and scarified sceds produced marginal but significant effects on 'cumulative
germination, germination value and germmanon encrgy. Application of gibberellic acid to seeds whose seed coat
had been completely removed resulted in complete emergence of all seeds sown. Observations indicate that the
puor germination associated with T. emefica sceds is due mainly to the impermeability of the seed coat and aril
to fluids {water and gases). It is recommended that the sced coat of T. emetica seeds be partly or completely
removed before sowing. _

Keyword: Seed, Germination, Pre-sowing seed treatment

2-4 Plantation Estabhshment

~ site preparation, planling, coppice, direct seeding, mycorrhiza, enrichment plantmg, soil, etc. -~

JIRO YANAGI

Some problems of silviculture of the tropical forest in West Africa

The Tropical Forest — Quarterly Journal, The Tropical Forestry Association
of Japan, No. 14, 24-41, 1969, Japanese

Research into tropical silvicultural techniques ought not be limited to improving local and conventional
techniques in a single wropical area. Rather, it should be planned steadily and conducted from a long-tenm
perspective in the light of the results into extensive research into many other tropical areas. With this
perspective, the author discusses the current state of tropical silvicultural techniques in western: Afncan in issue
Nos. 6 and 7 of this journal, based on a report by Mr. Catinot, Director of Forestry Department at Te Centre
Technique Forestier Tropical in France. The previous report focused on just some of the matters raised in the
original report. The present report is intended to complement the previous one, and summarizes the
contents of the original report to provide and overall view.

Various silvicultural methods are examined and compared with each another, and silvicultural technique for
tropical savannas are examined. Readers will be provided information that will assist research mto tropical
silvicultural techniques, particularly in arid or semiarid areas.

Keyword: Semiarid climate, Silviculture technique, Savanna, Regeneration, Planling

JIRO YANAGI (Transliator)

Tropical silviculture in West Africa rainforest (II)

The Tropical Forest — Quarterly Journal, The TFropical Forestry Association
of Japan, No. 7, 47-57, 1968, Japanese

This report is continued from issue No. 6 of this journal under the same title.
The contents are: '
Chapter IIT Artificial Regeneration System
a. Taungya System (also described in issue No. 6) -
b. Limba System
€. Okoume System
d. Martineau Sysiem
e. Layon System
f. Placeaux System :
Keyward: Artificial regeneration, Plantation, Planting, Silvicultural technique
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SELICHI OHMTA .

Initial soil changes associated with afforestation with Adcacia anriculiformis and

Pinus kesiva on denuded grasslands of the Pantabangan area, Central Luzon, the Philippines
Soil Sci. Piant Nair., Japan, 36(4}, 633643, 1990, English

The influence of afforestation: on the seil of grasslands denuded for a long period of time was studied
in plantations of 5-year-old Acacia auriculiformis and 8-year-old Pinus kesiya in comparison with the soils
of adjacent denuded grasslands in Central Luzon, the Philippines. Soils where Acacia and Pinus grew wore
Ferratic Cambisols derived from Quaternary sediment containing larpe amounts of ironstone nodules and
Chromic Vertisols from Tertiary mudstone, respectively. Soil physical properties improved by afforestation
inctuded the bulk density and porosity, though the effect was limited to the thin (0-5 cm) superficial soil layer.
Hydraulic conductmty of the surface soil increased in the Acacia plantation, while that of the Pinus plantation -
decreased slighily due to abundant mycelia. The values of several chemical parameters decreased with plantation
establishment for the surface soils: pH values, carbon and nilrogen contents, CEC, and concentration of
exchangeable cations, especially of Ca™, were generally lower in the surface soils under tree growth than in the
grasslands, The decrease of these values was assumed to be a transitory phenomenon occurring only during the
early stage of tree growth in the plantations in areas with a prenounced dry season. Awailable nitrogen content
and its proportion to total nitrogen content in the top soil increased significantly by plantation establishment.

Keyword: Acacia, Afforestation, Pine, Plantation, Soil improvement, Physical characteristic, Soil

' SEUICHI OHTA. -
Influence of deforestation on the seils of the Pantabangan area, Central Luzon, the Philippines
Soil Sci. Plant Nutr., Japan, 36(4), 561-573, 1990, English

To analyze the influences of prolonged grassland conditions after deforestation on tropical soils, soils
under a natural Dipterocarp forest and grassland in Central Luzon, the Philippines were compared with each
other in terms of morphology, clay mineralogy, physicochemical properties, nitrogen fertility, and humus
composition. The influence of forest land degradation on the soil was limited 1o the shallow superficial horizon
in the case of the Plinthic Acrisols, but extended to the E or the upper argillic B horizon for the Orthic Luvisols.

The soils of natural forest and grassland differed from each other in the following characteristics: 1)
the forest soils exhibited strong structural development: and various signs of high activity of the soil fauna unlike
the grassland soils. Z) The physical properties of the grassland soils had deteriorated compared with those of the
forest soils. 3) Comparison of the clay distribution pattern in solum suggested the existence of a weaker clay
alleviation and/or more pronounced truncation of the topsoil in the grassland than under forest. 4) The grassland
soils showed marked reductions in the values of chemical propemes such as pH, base saturation percentage, an
contents of exchangeabie Ca®, carbon, and nitrogen in comparison with the forest soils. 5) Nitrogen fertility of
the grassland soils was lower than that of the forest soils based on the lower content of available nitrogen and
the lower rates of nitrogen mineralization and nitrification. 6) The grassfand soils contained humic acid humified
lo a greater extent than the forest soils.

Keyword: Natural forest, Grassland, Soil, Soil fextility, Humus layer, Physical characteristic,

Deforestation

W.G. WIELEMAKER & H.W. BOXEM (EDS)
Soil of the Kisii avea, Kenya
Pudoc Wageningen, Netherlands, 208 pp., 1982, English

This report is the fourth in Kenya Soil Survey series of "Reconnaissance Soil Surveys". It is the first
prepared jointly by the Kenya Soil Survey and another institvtion, the Training Project in Pedology of the
Agriculture University, Wageningen, the Netherlands.

The Kisii Area, named after the Kisii District, is in the south-west of Kenya, the area surveyed covers
3000 km? and includes parts of South Nyanza and Narok District. Land-use, vegetation, climate and ecological
“zones, geology, geomorphology and present status of erosion are described on the basis of thematic maps.

Soils are defined by toxonomy and physiography and depicted on a soil map of scale 1 : 100,000;
factors in their formation are also discussed. For land evaluation, existing and proposed land utilization types
are described in detail as a basis for selection of alternatives, for which land suitability is assessed, A detailed
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account is piven of the rating procedures on the basis of land qualities.
Keyword: Soil, Soil survey, Erosion, Soil map, Land-use

T.G. ALLAN _

Mechanization in forestry plantation in Nigerian savanna

The Development of Savanna Foresiry: Proceedings of the Second Annual Conference of the
Forestry Association of Nigevia, August, 1971 s Nigeria, 104-117, 1973, English

This paper is confined to certain aspecis of mechdmzatmn in plantation es!abhshment in Nigeria, Work
and method studies are needed to decide which kinds of plantation work are done more efficiently by men or
by machines, and to indicate improved methods. In general, mechanization is best suited to large—scale
operations.

For pre—planting cult1vanon, the caterplllar D4 thh Rome disc hmow can cover 2.6 acres per hour,
while the Massey Ferguson 165 medium wheeled tractor with mounted 3-disc plough can only cover 1.4 acres
per hour. Besides plovghing, it is probably beneficial to harrow. immediately before planting. ‘The medium
wheeled tractor with Massey Ferguson 722 Tamdem 7' disc harrow will cover 2.4 acres per hour.

Weeding is compared using a Howard 60" rotavator and 722 Tandem 7' disc harrow, each attached to
a medium wheeled tractor. In terms of gross area, the rotavator covers 3.1 acres ‘per hour, and the disc harow
2.5 acres per hour. However, the actual area cullivaled is 1.9 acres (rotavator) and 2.1 acres (disc-harrow).

Tractor runs of different lengths were alse compared. As an example, 50-yard runs increased the time
by about 50% compared with 400-yard runs,

. Kevword;. Savanna, Plantation, Mechanization, Silvicultural machine

FORESTRY RESEARCH INSTITUTE tN!GERIA) '
Technical report: Industrial forest plantation project
Forestry Research Insiitute of Nigeria, Nigeria, 60 pp., 1999, Englisll

The natural forests and existing forest plantations in Nigeria cannot sus!am the present upsurge in
demand for wood products. The present level of plantation development is below the 300,000 ha/year target
recommended by FAO for the country's self-sufficiency in wood and wood- products supply.

Active private sector participation in industrial plantation establishment is advocated to bridge this gap.
Favorable climate for private sector involvement in forest plantation development has been provided in the 1988
Federal Government's Agricuitural Policy.

This document is a technical repoit of one of the proposed projects. ’I’he plantations of the sile are
expected to be managed primanly for pulpwood production.  Gmerina arborea, Pinus and Eucalyptus species
are recommended as suitable species for use in the project. The document deals with technical matters on
plantation establishment of these species.

Keyword: Plantation, Eucalypt, Pine, Commercial tree species, Pulp

FAO FOREST DEPARTMENT _

Savanna afforestation in Africa: lecture notes for fraining course Africa savanna
and papers from the symposium on savanna afforestation

FAQO Forestry paper 11, FAO, Rome, Iialy, 100 pp.,, 1977, Enghsh

This compllatmn is the result of a Training Course on Forest Nursery and Establishment  Techniques
for Africa Savanna which was to have been held in Nigeria, 1976. The course was planned in collaboration with
the Forest Research Institute and FAO, and was to have been held ‘in con_]unctmn with the Symposmm on
Savanna Afforestation organized by the Forest Research. Instifute.

"This report contains a set of the lecture notes in advance of the training course, the prmmpal symposium
papers and the country statements contributed by participants. .

The contents of the report are as followings.

1. The Savanna environment
2 Species introduction and sced handling
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Nursery practice

Plantation establishment and mainlenance

Special techniques for problem arcas

Plantation protection

Plantation planning and costing

Keyword:. Plantation, Fruit tree, Silviculture technique, Savanna
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E.O. CHUICKE _
Impact on soils of fast-growing species in low Iand humid tropics
FAQ Forestry Paper 21, FAO, Reme, Haly, 111 pp., 1980, English

The impact of monoculture plantation of fast growing tree species on soils of the lowland humid tropics
has been assessed by comparing soil conditions under natural forest, with those under plantations. The amcunt
of nutrients contained in wholc trees or in the stemwood at particular ages has been measuted, as well as soil
total and available reservés, in an attempt to determine the effect of regular harvesting on soil potential in future
rolations.

The analyses of tree sampies suggest that potassium, calcium and nitrogen are the nutrients immobilised
in the largest amounts by Gmelina arborea and- Pinus caribaca. While K appears to be the most imporiant
nuirient in 5-6 year old Gmelina stands, Ca seems to be the element of greatest jmportance in Pine growth.

Soils investigations suggest that productivity of lowland tropical lightly textured soils on sediments are
more severely affected by immiobilization of nutrients as a result of intensive management than are heavier soils,
especially those of basement complex origin. Different management procedures may be necessary on the two

types of soil. :
Keyword: Soil texture, Plantation, Fast growing trec species, Natural forest, Monoculture

RANIE :
Teak planting in West Africa, 258-268, 1959, Japanese

In West Africa, teak plan'mg was introduced by German in the 19th century. Prec1p1tdtton is 1000 -
1500 mm per year, and has rainy and dry seasons in this region,

Natural condition of this region is suited to teak planting. Seedlings are cultivated 150,000 pieces per
ha in nursery, and planting densily is 2500 pieces per ha. In this region teak planting work is done by natives
and they have the right to cultivate corn and yam under trees.

Keyward: Planting, Teak, Agro—foresiry, Plantation

J.M. KIMONDO & P.K.A. KONUCHE

Results of Eucalyptus species trials and establishment methods on

seasonally waterlogged soils at Turbo

Kenya Forestry Research Instituie Technical Note, Kenya, No. 4, 19 pp., 1989, English

- "The carlicr conclusion on unsuitability of pines for planting on vlei soils is stlﬂ valid. The best species
for plantmg on these soils are’ E. grandis and E. saligna. The most effective and cheapest method of
establishment is planting tree on top of upturiied turfs as stipulated in Forest Department Technical Order No.
50 0f 1971. However, as vleis are mainly covered by grass, good weeding and effective protection from animals
are required for successful afforestation.

Keyword: . Fucalypt, Planting, Plantation, Silvicultural technique, Afforestation

JAMES ODHIAMBO MAUA & VESA KAARAEKA .
Performance of trees planted using microcatchments in Bura-Tana
Kenya Forest Research Institute Technical ‘Note, Kenya, No. 16, 15 pp., 1992, English

The study was carried out to identify appropriate methods of establishing trees in dry areas. The

35



methods tried include rectangular, shallow and deep U-shaped microcatchments,  The reclangular
microcatchment gave the best results while the shallow U-~shaped ones gave the worst results.

The results show that alt the methods improved tree establishment.

Cordia sinensis, Acacia horrida, Acacia nilotica, Acacia xanthophloea, Acacia zanzibarica, Commiphora
paolii and Prosopis jwiflora are the species which performed well under the tried microcatchments. For large
scale utilization of these structures, further modification is required, particularly to provide cheaper alternatives.

Keyword: Planting, Acacia, Silvicultural technique, Water conservation, Water storage

DAYID W. ODEE

A cross-inoculation study on indigenous rhizobia and selected tree legumes
Research Note, Kenya Forestry Research Instlmte (KEFRY), Kenya

No. 3, 21 pp., 1989, English

A cross~inocolation study with indigenous rhizobia was carried out on seven host legume species from
where they were originally isolated. 'The legumes included Acacia albida, Acacia mearnsii, Calliandra
calothyrsus, Leucena leucocephala, Prosopis juliflora Sesbania grandiflora and Sesbania sesban. The host plant
species were variably promiscuous in their rhizobial associates. Conversely rhizobia isolated from S. grandiflora
and §. seshant were more specific with their host pariners in terms of symbiotic effectiveness.

Keyword: Root nodule, Inoculation, Root system '

ELLY J.M. MWANZA .
Response of Casuarinas to frankia inoculation in saline unsterile sand/vermiculite mediam
Research Note, Kenya Forestry Research Institute (KEFRI), Keaya

Ne. 4, 14, 1990, English

‘The response of Casuarina cristata, C. cunninghamiona, C. equisetifolia, C. glauca, C. obesa and
Allocasuaring decaisneana to inoculation with crushed nodule inoculum of Frankia collected from C
equisetifolia was studied under greenhouse conditions in unsterite field sand/vermiculite ‘medium. Inoculation
increased overall growth, nodulation, dry weight of shoot and root and the nuirient status of all the species except
for Allocasuarina decaisneana. The interim results indicate that inoculation of five of the above species with
the endophyte is beneficial in unsterile saline sand medium in spite of the presence of natural Frankia, The
endophyle. showed host specificity between Cesaurine and Allocasuaring.

Keyword: Root nodule, Inoculation, Seil, Salinity, Root system

LM, MWANGI, P.B. MILIMO et al.

The effect of inoculation of Melia volkensii seedlings with endomycorrhiza
Research Note, Kenya Forestry Research Inshtute (KEFRI), Kenya

No. 6, 11 pp., 1911, English

Isolation of endomycorrhiza (vescicular arbuscular mycorrhiza) spores from five semi arid sites of
Kenya revealed that the soils differed in their spore populations. No relationship was found between the spore
populations and the pH nitrogen and phosphorus content of the soils. Inoculation of M. volkensii seedlings with
vescicular arbuscular mycorthiza (VAM) derived from Mwingi and Kiambere soils significantly increased height
growth. Mycorrhiza infection was also high on inoculated seedlings in sterile soil. Slight infection was found
on seedlings in unsterile soils that were not inoculated. The results indicate that inoculation of scedlings may
be useful especially under adverse soit conditions.

Keyword: Mycorthiza, Seil, Inoculation, Semi-arid region

KEFRI

A guide io tree planting in Kenya - Kenya forestry research institote
Kenya Forestry Research Institute (KEFRI), Nairobi, Kenya

13 pp., 1990, English '

36



Sound forest development and management strives to maintain favorable trade--offs between production
and . conservation functions of the forests by employing the favorable attribules of fast growing species in
generating a sustainable supply of raw material for domestic and industrial use, This relieves heavy cropping
pressures from the indigenous forests which have more basic conservation functions, and also support the more
valuable red woods that require more time to mature,

The choice of species for planting often depends on many considerations. This booktet 'A guide to tree
planting in Kenya' is designed to be used by ficld workers and farmers involved in tree planting in Kenya. The
materials are drawn from the accumulated information and experience of KEFRI's scientists. 1t provides a
background on the requirements of various tree species with p'articufar regard to climate and soil. Information
on the management system is given for each species, ils uses, and expected rotation.

Keyword: Tice species, Planting, Plantation, Rotation

KEFRI

A dryland forestry handbook for Kenya institute

Kenya Forestry Research Institute (KEFRI), Nairobi, Kenya
95 pp., 1992, English

The arid and semi-arid lands of Kenya cover about 80% of the country's area and amount fo
approximate 473,000 km®. They support about 20% of the country's population and half of its livestock.

This handbook was written to guide the development and management of free and forest resources in
the dryland areas of Kenya. The handbook is compiled to provide information on technologies for tree planting
and to address some of these constraints. It discusses not only silvicultural technology including tree species
selection, seed, nursery, tending, but management system of agroforestry and irigated forestry.

Keyword: Semi-arid egion, Arid region, Silvicultural technique, Agro-forestry, Seed

ANTHONY YOUNG & PETER MURAYA

Soil changes under agroforestry (SCUAF): a predictive model

ICRAF Reprint, International Council for Research In Agroforestry, Nairobi, Kenya
No. 74, 665-668, 1930, English

An interactive microcomputer model is deseribed, designed to predict the effects upon soils of specified
agroforesiry systems within given environinents, and to assist soils research in agroforestry. Mark I of the model
, covers changes in erosion and soil carbon, Mark I includes nitrogen cycling. There are feedback factors for
the effects of soil changes on plant growth. For modelling erosion, a tree proportmnahty facior is defined, which
represents the degree to which erosion from an agroforestry system as a whole is controlled by the tree
component. Results show that the effects of reduction in soil depth are usually negligibie compared with losses
or organic matter and nutrients. It is possﬁ)[e to design sustainable agroforestry systems that are productive,
control erosion and maintain soil fertility. Daia from field trials are needed to validate these conelusions.
Keyword: Agro-forestry, Soil conservation, Erosion, Soil, Soil fertility

ANTHONY YOUNG

The potential of agroforestry for soil conservation

ICRAF Reprint, International Courncil for Research In Agroforestry, Nairobi, Kenya
No. 75, 1015~1025, 1989, English

: The primary aim of soil conservation is maintenance of fertility, for which control of erosion is one
necessary condition, but soif physical conditions and nutrient status are equally important. Agroforestry refers
to land use practices in which trees or shrubs are grown in spatial or femporal association with crops or pastures,
and in which there are both ecological and economic interactions between the tree and non-tree componenis.
It is a practicable management option for'small farmers and a relatively inexpensive form of land development.
In erosion control, agroforesiry can contribute both to the barrier and the cover approaches. Agroforestry
practices can be employed in erosion control either alone or in conjunction with earth structores. Trees i improve
soil fertility by maintenance of organic matter, nitrogen fixation, uptake and recycling of nuirients, and other
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processes, ‘There is substantial cvidence, in part qualitative or indirect, that agroforestry can contribute
substantially to mainfenance of soil fertility. Rescarch specifically direeted towards agroforestry is recent, hence
there are fow experimental resulis to date. The high apparent potential for soil conservation through agroforestry,
coupled with the scarcity of experimental data, indicates a clear need for research.

Keywaord: Agro-foresiry, Soil conservation, Erosion, Soil management, Soil fertility

Y.P. YADAY & H.B. VASISTH
Infiitration capacity of forest soils under Cryptomeria Japonica
The Indian Forester, India, Vol. 115(6), 435-441, 1989, English

This paper describes the infiltration study made under Cryptomeria japonica al Sonada. The initial
infiltration rates, in case of site located in heavily littered soil were found to be very high ranging form 69.5 cm
per-hour followed by 27.24 cm per hour for non-littered soil. In the next five minutes interval the drop in
infiltration rates varied from 79 to 62 per cent in heavily littered soil followed by 88 to 51 per cenl in non—
littered soil. The constant infiltration rate varied from 6.0 to 0.64 ¢m per hour.

Keyword:. Infiltration, Litter layer, Soil, Soil texture

RM. BHAGAT - :
Infiltration characteristics of some hill soils of lower Dhauladhar ranges of Hlmachal Pradesh

The Indian Forester, India, Vol. 113(3), 222-227, 1987, Enghsh

Based on basic field infiltration equations, five Dhauladhar range forest hill soils were studied.
Experimentally derived parameters indicated entry of watet into soil to increase in a coarse textured, less
compact soil, whereas the infiltration is just the reverse in relatively fine textured, compact seils. The structural
index of these spils was in conformily with the hydraulic parameters studied.

Keyword: nfiltration, Soil texture

P.X.R. NAIR .

Soil productivity aspects of agroforesiry

International Council for Research in Agroforestry, Nairobi, Kenya, 85 pp.,
1984, English

Shifilng cultivation, the taunga system, woody perénnial plantation agriculture, plantation foresiry and
multiple cropping are the important land-use systems of relevance to agroforestry, Research results on the
productivity and management of soils under those systems have been collated and cvaluated. Scientific evidence
on the productive and protective value of trees on farmlands has also been gathered to'indicate the beneficial
effects of trees on nutrient relations and soil fertility, nutrient cycling, soil conservation, soil physical properties
and ccosystem stability, A few field examples of the successful integration of trees on farmlands have also been
given. These include hedgrow intercropping, mulli farming, intercropping in plantation crops, and the integration
of trees on farmlands in dry regions.

Keyword: Soil management, Soil fertility, Soil conservation, Agro~forestry, Shifting cultivation

R.F. BREIMER, A.J. VAN KEKEM & H. VAN REULER
Guideline for soil survey and land evaluation in ecological research :
MAB Technical Notes, UNESCO, Paris, France, No. 17, 125 pp., 125, 1986, English

This Technical Note was developed in cooperation with the International Soil Museum in Wageningen,
the Netherlands with a twofold purpose: to help define the role of soil science in ecological. research, and to
provide an experimental base for comparison of soil data gathered in MAB pilot projecis throughout the woild
under different soil classification systems. The results-of soil surveys produced at each site stand on their own,
but are also useful as a basis for comparisons with similar ecological zones, as well as between sites and regions.
This Technical Note presents the results of five years.of research and experimentation on such problems in
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African, Asian and Latin American MAB field research sites mainly located in biosphere reserves.
Keyword: Soil survey, Guideline, Soil ecology, Soil map

2-5 Teﬁding'

-~ weeding, pruning, thinning, fertilizing, ctc. -

JUMANNE A, MAGHEMBE

Effect of weeding and some soil characteristics on the survival and growth of

Pinus caribaea in plantation at Ruvu '

Faculty of Agriculture, Forestry and Veterinary Science, University of Dar es Salaam, Tanzania
Record No. 8, 12 pp,, 1979, English

The objective of this study was io investigate the effects of weeding and some soil characteristics on
the survival and eatly growth of Pinus caribaeq in plantations al Ruve.

Survival was determined by systematic sampling in one to nine year old planiations and field
experimental tdals of Pinus caribaea. Height was measured for one and two year old pines. Mineral soil was
collected in the two year old plantation and experimental trial and analysed for iexture, soil reaction, total
nitrogen, available phosphorus and exchangeable K, Ca, Mg, Na, H and CEC. The history of weeding was
obtained from records.

- The results suggest that the survival of Pipus canbaea at Ruvu depends largely on intensive weeding.
only in those plantations that received six weddings in the first two years die survival exceed 80%. However,
in planiations receiving less intensive weeding, the year in which the deaths occurred and their causes are
unknown. - However, once the pine had survived, weed competition did not significantly retard iis growth in
either one or two year old plantations. Survival was unrelated to soil characters, but the organic carbon and total
nitrogen of the surface soil, 0~25 cm depth, were positively ‘correlated with height growth. Therefore studies
on N-application at planting are spggested. Height and other soil characters were not significantly correlated.

Keyword: Pine, Plantation, weeding, Survival, Growth, Soil texture

SHABANI A.0. CHAMSHAMA & MICHAEL S. PHILIP

Thinning Pinus patula plantations at Sao Hill, Southern Tanzania

Faculty of Agriculture, Forestry and Veterinary Science, University of Dar es Salaam, Tanzania
Record No. 13, 16 pp., 1980, English

The objective of this study was to provide information on the effects of past and present thinning
schedules and the applied field practices on the development of Pinus pafula at Sae Hill, Tanzania,

Atotal of 120 square or rectapgular temporary sample plots of areas ranging from 0.0280 10 0.0512 ha
were systematically sited in 24 stands of ages between 4 and 27 years. Sample frees were measured for diameter
at breast height, height and stem quality, which was assessed in three classes. The data were analysed for total
or standing yield, stand density, stems per hectare, mean diameter, dominant height and stem quality.

The main findings were that there is a high percentage of good guality stems but the densities of Pinus
patula at Sao Hill exceed the ones prescribed in the thinning schedules. While there has been no loss in total
yield, diameter growth has been sacrificed and there is an excess of small sized trees and not enough stems in
the 30 cm and over diameter classes.

The importance of thinning for sawlog production is stressed because currently the growth is distributed
on too many small irees of low value per cubic metre.

- Keyword: - Pine, Plantation, Thinning, Stand density

B.N. KIGOMO _
Growth response in a thinning trial of Cupressus lusitancica crop
Kenya Forest Research Institute Technical Note, Kenya, No. 14, 17 pp., 1990, English
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The first thinning schedules of Cupressus lusitanica in Kenya was developed by Grahm in 1949, This
schedule recommended seven thinnings at two-year intervals starting at the age of seven years when average
dominant height was 10.0m. The tirst thinning reduced the initial stocking {rem 1680 to 990 trees per hectare
while final thinning at 21 years left 250 stems per ha.

This thinning regime aimed at production of a crop with mean diameter of 46 cm at the age of 40 years
on average site. However, the development of the schedule was based on data from young plantations and was
therefore tentative. The present experiment was therefore established to investigate the effect of four thinning
regimes on developmenl of C. lusitanica and to generaie data on which to design the futare thinning schedule
of this species for various management objectives.

Keyword: Thinning, Growing stock, Plantation, Conifer, Silvicultoral technique

2-6 Tree Breeding

FAO
Report on the FAO/DANIDA training course on forest free improvement
FAO/DEN/TF 112, FAO, Rome, Italy, 344 pp., 1974, English

A Training Course on Forest Tree Improvement was held at the Conference and Tmining Center,
Limura, Kenya in 1973. The course was organized in coliaboration with the East African Agriculture and
Forestry Research Organization (EAAFRO) and the Food and Agriculture Organization of the United Nations
(FAQ). The purpose of the Training Coursc was to combine instruction in the basic principles of forest genetics
with study of their practical application in the field, with particular reference fo conditions and species in Kenya.

The Course covered both theoretical and practical aspects of tree improvement. The topics covered
included the principles of variation, selection and inheritance, the relationship of heredity and environment,
species and provenance trials, seed source classification, seed collection, handling and certification, individual
selection, seed orchards, progeny trials, breeding for disease resistance, the economics and planming of tree
improvement progranunes and intemational programmes in forest pene Tesources. _

This is a report on the Training Course. This report contains tree improvement status in participating
countries (14), lecture notes, definitions of terms used in lecture notes, tlmetable of tree seed improvement in
East Africa, etc.

Keyword: Tree improvement, Heredity, Environmental COI’IdltI()l‘l, Sccd orchard, Genetic

ICSOUICes

FAO
Forest tree improvement
FAO Forestry Paper 20, Forestry Dep., FAO, Rome, Itaiy, 271 pp., 1985, English

The FAO/DANIDA Training Course on Forest Tree Impmvement was held in Venezuela from 14
Janvary to 2 February 1980. The Course was organized by the FAO Depariment of Forestry in coflaboration
with the Government of Venezuela, etc. It was atiended by 19 expers from 17 couniries of Latin America.

This publication is a report on the Training Course.

. The Couise vonsisted of two weeks of lectures and practical demonstraiions -in Me.nda and one week
study trip to the states of Barinas and Monagas in western and eastern Venezuela respectively.

Lectures included the following topics: free improvement in relation to national forest policy; elements
and principles- of genetics; conservation and rational use of forest genetic resources; collection and handling of
forest seeds; storage, testing and cerlification  of forest seeds; experimental designs; statistical interpretation of
test results; species and provenance trals; selection and management of seed stands; selection of forest irees;
vegetalive propagation methods; controlled crossing systems and designs; establishment and management of seed
orchards; progeny trials; genolype/environment interaction; breeding for disease resistance; strategles for tree
development programmes; economic considerations of forest tree breeding programmes.

Keywurd: Training, Tree improvement, Genetic resources, Seed, Vegetative propagation, Seed

orchard, Breeding, Tree disease
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TUFRO WORKING PARTIES

Breeding tropical trees: population siructure and genetic improvement strategies
in clonal and seedling fovestry, proceedings of a conference heid in Thailand,

28 November ~ 3 December 1988, IUFRO

503 pp., 1989, English

The theme of this joint meeting of IUFRO Working Parties $2.02--08 (Tropical species provenances
and breeding) and 52.02-09 (Eucalypt provenances and breeding) was Breeding tropical trees: Population
structure and genelic improvement strategies in clonal and seedling forestry. In total, ten invited papers were
presented which eloquently set the scenes and brought the Conference vp to date on their respective key areas.
in addition, 20 'Special Papers', which described particularly owtstanding pieces of research or application of
techniques, were presented, reviewing a broad range of issuves pertinent to the exploration, conservation,
domestication and improvement of trec species for industrial and non-industrial forestry use in the tropics.
Further valuabie miormanon was provided through the presentation of 69 voluntary papers and a range of
posters.

It was ‘clear from the meeting that current knowledge on variation, breeding systems, heritabifities and
propagation methods has enabled significant advances to be made in the domestication and improvement of a
wide range of species, principally in the genera Pinus and Eucalyptus, and this will continue in the future at an
ever—increasing pace.

Keyword: Pine, Eucalypt, Breeding, Tree improvement, Research and development

JJ. LE ROUX & J. VAN STADEN _
Micropropagation and tissue culture of Eucalyptus - a review
Tree Physiology, Heron Publishing, Victoria, Canada, Vol. 9(4), 435-477, 1991, English

Micropropagation has potential to provide very high multiplication rate of selected tree genotypes, with
resulting short-term silvicultural gains. Aseptic cultures has been established from seeds, seedlings, shoots,
flowers and lignotubers. Callus cultures has been established from a wide range of tissuc sources for at least
30 species of Fucalyptus. Plant regeneration from callus was successful for 12 of these species.
Micropropagation through axillary proliferation, or adveniitious shoot proliferation on nodal explants, or both,
has been successful.  An angar-based medium of Murashige and Skeog with a low auxin/cytokinin ratio is most
comumonly used for shoot multiplication. Vitrification and shoot senescerice temain problems. Gibberellic acid
was added in some media fo stimulate shoot elongation. Various media are used for in vitro root initiation.
Suspension and protoplast culture bave been achieved and plants have been regenerated from protoplasts. In
vitre techniques are presently being applied to Eucalypfus 1o achicve genetic transformation.

Keyword: Tissue culture, Micropropagation, Eucalypt, Propagation

F.W.G. BAKER
" Rapid propagation of fast-growing wood species
Casafa Report Series, CAD International, Oxon, UK, No. 3, 125 pp., 1992, English

. Plant cell and tissue colture js now an established method which can be used for clonal propagation of
piant material. While such propagation may be uneconomic for field crops which can be readily propagated from
seed, the prospects for clonal propagation of woody perennials are greater, A number of woudy planls have been
shown to produce multiple shoots and roots in vitro, and such micropropagation methods also include embryo
culture and somatic embryogenesis. These methods are now becoming established alongside more traditional
methods of macropropagation. This book reviews our current knowledge of a number of aspects of these
methads for rapid and mass propagation of fast-growing woody species, and is based on a conference organized
by CASAFA (Commitice on the Application of Science to Agriculture, Forestry and Aquaculture) of the
Intemationai  Council of Scientific Unions. It will therefore be of interest to research workers in plant
biotechnology. and forestry.

Keyword: Fast growing tree species, Seed, Micropropagation, Breeding
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2-7 Natural Regeneration

JIRO YANAGI (Translator)
Tropical silviculture in West Africa rainforest (I)
The Tropical Forest-Quarterly Journal, The Trepical Yorestry Association of Japan

No. 6, 43-54, 1967, Japanese

Every two months the French organization Le Centre Technique Forestier Tropical ‘issues a joumal
called "Bais ¢t Forests des Tropiques” which discusses the state of forestry in Africa,

‘The present reporl introduces a report presented previously in the above journal by Mr. R. Catinot,
Director of Forestry Department at Le Centre Technique Forestier Tropical. Here, various silviculturat methods
used in western Africa are desciibed systemaucaﬂy and practically. The present reporl will continue into issue
No. 7. of this journal. :

- The contents in issue No. 6 are:

Chapter I Natural Regeneration or Artificial Ragenerauon
1. Natural Regeneration System
2. Artificial Regeneration Sysiem
a. Taungya System
b. Okoume Limba System
¢. Martineau System
d. Layon System
¢. Placeaux System
Chapter II Natural Regeneration System
1. Stand Improvement
2. Natural Regeneration
a. Selection Cutling System
b. Matural Stand Improvement System
¢. Tropical Shelter Tree System
Chapter IH Artificial Regeneration System
a. Taungya System : :
Keyword: Natural regeneration, Artificial regeneration, Clear cutting, Selcctive cutting, Planting,
Improvement cotting

H.F. MAITRE

Natural forest management in Cote d'lvoire: A paper presented at the 1986
world congress of the IUFRO in Yugoslavia

Unasylva, FAO, Rome, Italy, 157/158(39), 54-60, 1987, English

The idea of this study is to standardize the forest; modifying natural regeneration- by opening up the
cover io varying degrees. The problem here was the proliferation’ of sun-seeking creepers, and also the high
cost of operations that were excessive in number and took too long, making themn difficult 1o justify techaically
and economically. ‘The study focuses on the higher stand to establish their reaction to simple and mcxpcnswe
treatmentis (logging and thinning) that could be camried out on a large scale.

Four years afler trealments {(poisoning of secondary species or logging of principal ‘species), the forest
has a more nonmal appearance: the candles (dead trees) have mostly disappeared and the stand consists-of sound
trees without creepers or drooping crowns. The upper story simply. become more open with an abundance of
valuable species, particularly after thinning.

Taking into account the growlh, mortality and regeneration of an entire stand the results clearly
indicaled the value of silvicultural operations, which frequently resulted in a doublmg of produclmn, and also
fostered the establishment of the most valuable species.

Keyword: Natural forest, Natural regeneration, Silvicultural techmque Light mtensny
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FAO _ _
Management of trepical moist forests in africa
FAO Forestry Paper 88, Forestry Dep.,, FAO, Rome, Italy, 165 pp., 1989, English

‘The potential for sustained management of natural forests in the humid iropics continues to be a subject
of concern and uncertainly among lropical foresters. The virtnal disappearance of commercially productive
tropical rain forests is imminent in some countries; in others, this is happening at a slower pace, usually because
of inaccessibility.

This paper conmdcrs natural forest management in a restricted sense -which may be thought of as
conirolled and regulated harvesting, combined with silvicultural and protective measures to sustain or increase
the commercial value of subsequent stands, all relying on natural regeneration of native species. Ina model
management programme, negative ecological impacts of harvesting or alternative lands uses can be minimized,
and the overall operation is productive and profitable while maintaining the essential ecological character of the
forest. The paper also considers plantation management systems on tropical moist forest sites.

Keyword: Tropical rain forest, Natural forest, Natural regeneration, Forest management,

Plantation, Sustainable management of forest

A. GOMEZ-POMPA, T.C. WHITMORE et al.
‘Rain forest regeneration and management
Man and the Biosphere Series, UNESCO, FParis, France, Voi_. 6, 457 pp., 1891, English

The aim of this book is to explore the implications 'to management of present scientific knowledge on
rain forest regeneration. In addition to providing an overview of scientific infermation on rain forest
regeneration, subsidiary aims are to identify gaps in information and undesstanding, in respect to both scientific
hypotheses ‘and the needs of management, and to explore directions for fuiure collaborative rescarch and action.
The intention is not to present an encyclopedic or comprehensive literature teview. Rather, the concern is with
a review of selected technical issues and ecological processes within the context of management. The motivation
is 1o help bridge the gap between the sciences associated with the wet tropics and on-the—ground management.

The book is based on thematic reviews, complemented by case studics. Synthesis reviews deal with
such toplcs as sylvigenesis and architectural diversity, regeneration dynamics at various spatial scales, physiology
* of fast—growing species, reproductive biology and genetics, fruit and seedling ecology, nutrient cycling, current
management prograrmes. Case studies deal with research and management experience in particular locations
and regions.

Kevword: Tropical rain forest, Natural forest, Natural regeneration, Ecology, Forest

management, Silvicultural technique
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3. FOREST DAMAGE AND PROTECTION

3-1 Forest Fire

FAO
wildlard fire management terminology
FAO Forestry Paper 70, Forestry Dept., FAO, Rome, Italy, 257 pp., 1985, English |

In May 1977, a FAQ-UNESCO technical consultation on Mediterranean forest fire problems
recommended the development of a multilingual glossary of forest fire terminology. Three fire specialists were
chosen to accomplish this task. The idea was to provide a basis for more precise understanding of foreign fire
management literature ‘and discussion and to provide a vehicle for sharing concepls arnong countries with similar
fire problems. :

This terminology. seeks to define terms commonly used in wildland fire management discussions and .
literature that are not defined in a fire management context in standard desk dictionaries such as the American
Heritage Dictionary of the English Language, New College Edition.

The intention here is not to standardize fire management terms but rather to provide a reasonably
complete glossary of terms in current usage, with widely accepted definitions.

Keyword: Forest fire, Forest management, Forest protection

N.P. CHENEY
Bushfire disasters in Australia, 1945-1975
Australia Forestry, Australia, 39(4), 245~-268, 1976, English

Conflagrations occur whenever there is a favourable combination of fuel, weather and ignition source
and may be disastrous when human resources are affected; the role of these factors in past conflagrations is
discussed. Some of the most severe fire seasons and the major fires between 1945 and 1975 are discussed
briefly with reference to the areas burnt and the losses of life and property..

" While past disaster firés have been quite variable a common characteristic is that the period when the
fire exhibits violent behaviour and when most damage occurs is relatively short (generally less than 8 hours)
although these periods can recur in close succession.

The frequency of large fires has been used to delineate fire-hazardous areas; the frequency ranges from
once every 3 years in coastal districts of New South Wales and eastem Victoria to less than once every 30 years
in central Australia. Likely changes in the pattems of large fire frequency and in the nature and intensity of
disaster fires are discussed. Forest fires are likely to decrease in frequency and intensity but rural fires may
become more desiructive in the future.

Keyword: Forest fire, Forest protection, Fire prevention

ROSS W. WEIN
Characéeristics and suppression of fires in organic terrain in Austratia
Australia Foresiry, Australia, 44(3), 162-169, 1981, English

The study of fires in organic terrain has been neglected since such fires occur in only a relatively small
segment of the Australian landscape. These fires which bum primerily by glowing combustion, have a
disproportionate significance because cosls of suppression are particularly high per unit area and because the
ecosystems they affect are rare. Glowing combustion fires proceed very slowly and the deep soil heating effect
has differenice ecological consequences than that of many types of low intensily surface fires. Two case studies
of glowing combustion fires — both from Tasmania - are presented as a basis for discussing fire suppression and
ecological effects.

Keyword: Forest fire, Surface fire, Ecosystem, Fire suppression, Cost analysis
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A. KEEVES & D.R. DOUGLAS

Forest fires in South Australia on 16 February 1983 and consequent future forest
management aims :

Australin Forestry, Australia, 46(3), 148-162, 1983, English

: The forest fires which occurred in South Australia on 16 February 1983 destroyed some 21,000 ha of
pine plantations. This was the most extensive series of plantation fires ever recorded in Australia. The fires are
discussed, together with the areas affected, the spread pattems of the fires, the weather conditions, some aspects
of the fire behaviour, and the damage that resulted. In addition, the subsequent salvage operations are briefly
outlined and some of the future management aims are discussed.
Keyword: Forest fire, Pine, Plantation, Forest management

JULIANNE VENNING | |
Post-fire responses of a Encalyptus baxteri; Woodland near Penola in South Australia
Australia Foresiry, Australia, 41(4), 192-206, 1978, English

An analysis of the changes occurring during pyric succession in Eucalyptus baxteri woodland was made
using species richness, evenness and diversity measures. Each of these measures retumed to its original level
within two years of burning, a xesult aftribuied to the high frequency of vegetative regeneration among the 68
species of perennial vascular plants considered.

Keyword: Forest fire, Bucalypt

CJ. LEITCH, D.W. FLINN & R.H.M. VAN DE GRAAFF

Erosion and nuérient loss resulting from ash Wednesday (February 1983)
wildfires: a case study

Australia Forestry, Australia, 46(3), 173-180, 1983, English

A wildfire on Ash Wednesday (16 February 1983) near Warburion in the Victorian Central Highlands
left large areas of bumt forest in a highly erodible state and, in one particular locality, an intense thunderstorm
of short duration six days after the fire caused gross erosion of catchment siopes and gullies. Limited sampling
and measurement were undertaken in a 35 ha study area to indicate the causes and extent of erosion and io
estimate quantities of nutrients lost during and following the wildfire. Recognising the imprecision of the data
due to restricted sampling, it was estimated that in the order of 800 t of ash ptus loose soil were washed from
the study area (equivalent to about 22 t ha™) and that this eroded matcrial contained about 2,900 kg of nitrogen
and 220 kg of phosphorus. Losses of nitrogen and phosphorus through erosion together with volatilisation and
convective transfer of ash were each estimated at approximately one-third of the total quantity of these nutrients
heid in the above-ground biomass. Soils in the study area were observed to be hydrophobic for more than three
months following the wildlife. It is concluded that bumt forests can remain in a highly erosive state for
protracted periods until the soils lose their hydraphobicity and revegetation commences.

Keyword: - Erosion, Soil fertility, Forest fire

AJl. GRAY & RH. PEITZNER

Log salvage and storage operations following the ash Wednesday bushfires in the
South East of South Australia

Australia Forestry, Australia, 48(3), 183-192, 1985, English

Following the fires of February 16th 1983 in the South east of South Australia, a sawlog salvage
operation was implemented that had not previously been equalled in importance and magnitude in this region.
The paper aims to tell how the operation was conceived, how it was implemented, what level of success was
achieved and how that performance could have been improved. . .

The first section establishes the level of forest destruction, how the salvage targets were established and
the initial strategies that were developed to salvage and process or store the sawiog.

The main section of the paper traces the steps which led to the setting up and successful implementation
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of the salvage operations, including the infra— structure required for crew lrammg, supetvision and administration
and road access. Running parallel with this programme was the establishment of the log storage sites - initially
the concept and planning of the storage at Lake Bonney, and then the progression to sprinkler storage areas.
The paper indicates how ideas on storage requirements were consolidated and how a more pragmatic approach
was developed leading to-an optimal storage facility. _

The third part of the paper atlempts to look objectively at the decisions taken When setting up the
salvage and storage components of the operation, efficiency and cost effectiveness.

Finally, the desirability for each of the major plantation areas to formulate a contingency plar to cope
with a large natural disaster is advocated and the components of that plan ate suggested on the basis of the
experience gained during the operation conducted in the South East of South Australia. -

Keyword: Logging, Forest fire, Logging operation, Cost analysis

RB. SMITH & P.W. WOODGATE

Appraisal of fire damage and inventory for timber salvage by remote sensing-
in mountains ash forests in Victoria

Australia Forestry, Australia, 48(5}, 252-263, 1985 Eaglish

In 1983 the most severe fire in Victorian mountain forests for over forty years killed extensive areas
of highly productive cucalypt forest, requiring a large scale timber salvage and forest rehabilitation program. The
scheduling of these programs was dependent upon a rapid and reliable assessment of the extent and severity of
damage. Damage assessment, initiated jmmediately following the fire, utilised five distinct but complementary
phases of remote sensing, namely aithome infrared scanning, conventional colour acrial photography from both
large and small formatl cameras and Landsat imagery in pictorial and digital forms. The paper describes how
this combination of remote sensing media offered a practical and successful solution tothe pmblem of providing
accurate and timely resources data for planning puiposss.

Keyword: Forest fire, Remote sensing, Eucalypt, Forst inventory, Forest operatmn

S.B. SHOW & B. CLARKE
Forest fire control
FAO Forestry Series, FAQ, Rome, Italy, No.6, 110 pp,, 1953, English

) In many countries the forest ﬁre problem has been correctly assessed and efficient protectmn has been
organized — not only; in fact, for forest arcas but for all rural lands. But there are many countries which have
not yet given the problem the autention it deserves. This study is accordingly addressed to the technical
administrators and their colleagues in such countries, and to those who must s;ze up the need for protection
against forest fires, approve policy, and provide the means.

It attempts to describe the successive steps which need to be followed in the formulation of policy, the
setting up of an organization to translate that policy into action, and the means by which plan can be carried to
fulfillment. For many aspects of the problem greater detail is obviously required and the works listed in the
bibliography should provide information on how to do various jobs that is purposely omitied from this text.

Keyword: Forest fire, Fire prevention, Cutting, Fire suppression

3-2 Pests and Diseases

AK. PARKER

Diseases of forest nurseries and plantatlons

Report to the Govenrient of Nigeria, FAQ, Rome, Italy, Report No 1883,
. 38 pp., 1964, English

No previous surveys or research projects have been conducted in Nigeria on:forest disease, and the
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literature contains very little periinent information,

During the course of inspections an attempt was always made t appraise the importance of the disease
encountered. The incidence and rate of spread of disease in individval trees and in the stands was recorded
whenever possible. In many cases, however,t he appraisal of a disease was relatively superficial because of the
scarcily of plantations representing more than a very narrow range of age and site classes, the small size of a
number of the plantahon (many were initial, small-scale species trials) and the relatively short period of
observation.

Daring the course of the survey, the 13 disease problems appeared potentially serious or were of major
concern to forest manager. Three of the major disease problems were located in nurseries, 9 in plantation and
one was common to both nurseries and plantations. These discases are damping--off, root rot, buit rot, leaf spot,
diehack, cankers, etc.

Keywaord: Tree disease, Nursery, Plantation

D.H. PERRY, M. LENZ & JA.L. WATSON
Relationships between fire, fungal rots and termite damage in Ausiralian forest trees
Australia Forestry, Australia, 48(1), 46-53, 1985, English

The relationships between termites and fungal rots are complex ancl in living trees, very poorly
understood However, lermite attack on the heartwood of hvmg jammah (Ewcalypius marginata), karrd (F.
diversicolor) and maritime— or cluster pine (Pinus pinaster) in south-western Australia is

secondary to fungal attack which, in turn, depends substantially on fire scarring. A review of the available
data suggests that this generalisation applies equally in south—easternn- Australian forests, and that the dependence
of fungal and fermite damage on fire or mechanical damage has imporiant practical implications for forest

management. : _
Keyword: Forest fire, Forest management, Fungus, Temmite, Eucalypt, Pine

D. FRASER & E.M. DAVISON
Stem cankers of Eucalyptus saligna in Western Austraha
Australia Forestry, Australia, 48(4), 220-226, 1985, English

Ten plantations of Eucalypius saligna in the southwest of Western Australia were surveyed for stem
cankers on the lower 2 m of bole. Cankers occummed on 45% of the surveyed frees, and of these 92% were
annual.  The majority of the remainder, perennial cankers, were associated with galleries of Tryphocaria solida,
the eucalypt longhorn beetle. Satistical analyses showed that the cankers did not appear to affect the growth rate
of the trees. The fungi Cyfospora cucalypticola, Endothia havanensis and Botryosphaeria ribis were isolated
form both annual and perennial cankers. Pathogenicity tests showed that these fungi could cause cankers. B.
ribis and . havanensis caused larger lesions more frequently than C. eucalypticola.

Feyword: . Plantation, Tree disease, Eucalypt, Fungi damage

J. ODERA
Know and prevent entry of the cypress aphid Cmara cupress:
Kenya Forestry Research Institute Technical Noete, Kenya, No. 7, 10 pp., 1990, English

Cupressus lusitanica which was inlroduced into Kenya in 1910 and has since become an imporiant
industrial plantation crop. Among its favourable atiributes is ils relatively high resistance to pests and diseases
in Kenya.

The only disease lmown of economic importance to C. lusitanica in Kenya today is Amillaria root rot
caused by the fungus Armillaria mellee. A melleq is normally present in fores! soils and can live as a
saprophyte on dead wood or stumps. [t can however, attack the rools and botis of trees and caise roting which
eventually kills the trees. Small trees are more susceptible than older ones. Deaths of upto 14 percent have been
abserved in some plantations.

Kevword: Planting, Insect damage, Pest and disease, Plantation, Conifer
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MAPTIN K. KARANJA & THERESA C. ALOO

The introduction and establishment of Tetraphleps raol Ghawri as a contrel of
woolly aphid in Kenya

Kenya l"orestry Research Institute Technical Note, Kenya, No. 12, 11 pp., Engllsh

In Januvary 1969 heavy infestations of woolly aphld were on several pin¢ species at Muguga. The
history of the introduction and subsequent establishment of this pest on all pine crops 'in country has been
exported by Odera (1972} and Mailv (1979). The rapid spread of this pest posed a major threat to pine
plantation in the country.

The woolly aphid had already spread rapldly to other pinc growing areas in the country and central
measures were required. So chemical and biological control measures were fried with varying degree of success.

Keyword:, Pine, Insect damage, Contro! measure, Plantation

KEFRI
Chemical contrel of cypress aphid
Kenya Forestry Research Institate (KEFRI), Kenya, 7 pp., 1990, English

Cypress and cedar are important trees in Kenya. Cypress is. widely planted both in farmiands and in
gazetted foresis for production of timber. The tree is also popular for establishment of hedges in rural and urban
areas. Cedar is highly valued for its durable fencing posts. It is also an important tree in main water catchment
areas. These two iree species as well as some other lesser known trees of cypress family, are currently being
threatened by the recent outbreak of cypress aphid.

This leaflet provides information on the aphid and some insecticides that can be used to reduce the
damage to trees.

Keyword: Conifer, Insect damage, Insecticide, Forest protection
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4.  FOREST MENSURATION AND MANAGEMENT

4--1 Growth, Incremenf of Trees and Stands

DEVENDRA PANDEY _
Growih and yield of plantation species in the tropics
FAOQ, Rome, Iialy, 115 pp., 1983, English

The report is the output of a study made Mr. Devendra Pandey, a member of the Indian Forest Service,
during his fellowship at FAQ under the Programme for Training in Agricultural development in 1983.

_ The study reviews growth and yield under plantation conditions. It covers 76 tropical countries and 29
major species found there. First, basic concepts and methodalogy are explained, then a survey of the plantation
areas in the tropics is made to serve as a basis for the selection of species for the siudy. This is followed by
the main section, which includes description of the species' natural distribution and their main characteristics,
established area by country, review of volume, growth and yield studies, with specifications of ecological
conditions, such as locality, rainfall, altitude, etc., of the source data and number of plots used for the
mvestlganon The report ends with a set of recommendations for future studies and suggestions for the eventual
revision of the present report.

Keyword: Plamatmn, Growth, Yield volume, Site quality, Tree species, Distribution

WINSTON J. MATHYU & MICHAEL S. PHILIP

Growth and yield stodies of Cupressus lusitanica in Kenya

‘Faculty of Agriculture, Forestry and Veterinary Science, University of Dar es Salaam,
Tanzania, 16 pp., 1979, English

The growth and yield of Cupressus lusitanica Miller under the cumrent saw timber management
schedules in Kenya were studied using the 133 permanent sample plots already established in 1974 by the Kenya
Forest Depariment. '

The relationship between dominant height and age was examined and the results of earlicr cxperiments
were compared with additional subjective and objective analyses of the date derived from the permanent sample
plots. Base site index curves were derived from the two analyses. ' The large variaifon in the growth rates of
different plots of the same age was noted; examination in the field of some of the fastest and slowest growing
plots at different ages is needed to provide information on the causes of this variation and for more efficient
grouping of plots and the definition of more homogeneous site types,

The effect of stand density, defined by the ratio of average tree spacing to dominant height, on basal
area increment was analysed. The large variation in the growth rates of different plots with similar stand
densities frustrated an attempt to define the effect of stand density on basal area increment, although there is
some evidence that increment is up to 15% lower in understocked stands of age 10 compared with stands
managed according to the prescribed schedules or with stands overstocked compared to these schedules.

A yield table for stands managed according to the prescribed schedules was constructed based on:

- the subjective base site index curve )
- an equation predicting basal area before first thinning, after 7 years, using dmmnant height and numbers

of stems per heclare as predictor variables .

- an equation predicting basal area increment using dominant height alone as the predwtor variable
- an equation predicting the diameter of the tree of man basal area thinned using the diameter of the tree
of mean basal area of the crop before thinning as the predictor variable
- a single tree volume equation using tree diameter at breast height and crop dominant height as predictor

By this table the maximum mean annual jncrement for the average site in Kenya was 24 m’/hafyear at

age 23 years. However, additional work is needed to verify the model, especially: '

- the fimits to the numbers of stems at different ages within which the basal area increment predictive
equation is valid
- the accuracy of the basal areas predicted by iteration of the basal arca increment predictive model
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- the accuracy of the predictidns of total volume derived through the diameter of tree of mean basal area,

the dominant height of the crop, and the number of stems.
Keywaord: Site quality, Growth, Yield tabte, Stand density, Basal area, Mean annual increment

P.W. WEST & D.J. INGLIS |
Present value of regrowth encalypt forest in Sowthern Tasmania

Australia Forester, Australia, 47(4), 259-265, 1984, English

Costs and returns at 1980/81 prices and yicld data were obtained for 41 plots, aged 24-81 years, at
even-aged ‘high quality Eucalyptus regnans/E. obliqua forest in Southern Tasmania. The present value of each
of these plots was deteimined at a variety of discount rales from 1% to 20%.  Even at moderate 1ates (5-6%),
the high regeneration cost in these forests ($283/ha) dominated ‘the computation of present value becavse this
cost is compounded over the whole rolation and is by far the [argest cost involved in managmg these forests.
Because of this, variation in-present value due to differences in age and site productlvxiy of the plots was much
reduced. At discount rates of 5-6%, present value was -300 to ~500 $/ha.” Present value of these forests might
bie increased by developing more cost efficient management pracllces, by altering royalties on harvested timber,
by thinning the forest to provide intermediate relums or by usmg timber lhat is presently wasted as fuelwood

or pulpwood. .
Keyword: Eucalypt, Planting, Forest management, Yield volume

IAN ABBOTT & OWEN LONERAGAN

Growth rate of jarrah (Eucalyptus marginata) in relation to site quahtg in
cut-over forest, Western Australia

Australia Forestry, Australia, 46(2), 92-102, 1983, English

The growth rate of jarrah was measured in 47 plots situated in high and low qualily cut-over forest
between Mundaring and Collie. Mean growth increments per decade for jarrah in high and low quality forest
respectively were: diameter, 1.7 and 1.0 cm; basal area, 1.9 and 0.6 m*ha™'; volume, 11.8 and 2.0 m’ha™ . In
high quality forest, diameter increment varied inversely with initial basal area whereas basal area increment and
volume increment varied directly with initial number of stems per heclare.- From diameter growth curves
calculated with these data the average diameter altained by trees in high or low quahty forest after 400 years
would be about 70 cm or 50 ¢m respectively.  When only trees with above average n:cremems are considered,
70 cm diameter would be attained after 250 years in high quality forest and 310 years in low quality forest. If
only the 25% of the trees with the greatest increments are considered, these figures would be 200 and 250 years

respectively.
Keyword: Eucalypt, Cut—over area, Site quality, Increment, Hight increment, Diameter increment

EJ. LOCKEIT & S.G. CANDY :
Growth of cucalypt regeneration established with and withouot slash bums in Tasmania

Australia Forestry, Australia, 47(2), 119-125,; 1984, English

Early height- growth of mixed eucalypt species regeneration established by clearfall, bum and sow
treatments at four locations taking in a range of different forest sii¢s in eastern and north—eastern Tasmania has
been compared with that of natural regeneration on adjoiniig aréas which were clearfelled at.the same time but
not bumt. The natural regeneration was of various origins but was generally still quite small at the time of the
bum and sow treatmenls, which it pre-dated by up to 12 years. Height ha% been mea';ured several tlmcs at each
site during the period 2-10 years post~burn.

On two relatively wet sites (approximately 1250 mm and 1000 mm mean annual. rainfall) the bumn and
sow treatments produced significantly faster early height growth than the unburmt treatments, but on.the two drier
sites (approximately 850 mm and 800 mm mean annual rainfall) growth ratés did not differ sngmtlcantly between
treatments. On the drier sites the unbumt treatment allowed vigorous coppice shoots fo establish an mltldl helght
advantage which has so far been maintained.

These early resulis suggest that, on productivity grounds, the case for slash bumning is not 'sdstrong in
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Tasmania's drier, more open, lower quality forests as in the wetter, higher qualily forests. Nevertheless, in the
drier forests slash bums are still used more often than not, mainly to facilitate future fire protection.
Keyword: EBucalypt, Regeneration, Burning, Tree growth

THOMAS HAWKINS

Biomass and volume tables for Eucalyptus camaldulensrs, Dalbergia s:ssoo,
Acacia auriculiformis and Cassia siarmea in the Cenéral Bhabar - Terai of Napel
O.F.L. Oceasional Papers, Oxford, UK, No. 33, 43 pp., 1987, English:

Single enfry biomass tables of oven dry and fresh weight, based on the equation Ln Weight =a + b Ln
DBH, (diameter at breast height) are presented for Eucalyptus camaldulensis Dehn., Dalbergia sissoo Roxb., and
Acacia aur:culrfarmzs A. Cunn. ex Benth. Over dry and green weight single entry tables are given for Cassm
siamea Lam. using diameter at ground level (5 to 10 cm height) as the predictor variable. Single eniry overbark
and undeibark total volume tables are given for E. camaldulensis and D. sissoo using DBH as the predlctor
vanable

The E. camaldulensis biomass and volume regressions were compared with two Eucalyptiss tereticornis
and two E. camaldulensis provenances. There was no significant difference between the equations of the four
provenances for volume or stem biomass. The tables for all of the species have been validated for short rotation
clean weeded plantations in the Bhabar-Terai region of Central Nepal.

The yield of the four species was estimated for different- sites, ages, and spacing using the equations
developed. E. camaldulensis and C. siamea are the most productive species with an oven dry fuelwood (stem
and branch) MAI at age 4.5 and 2.5 years of 14 and 10 tons per ha respectively. E. camaldulensis, at the short
rotation stocking of 10,000 stems per ha did not produce appreciably greater yields than a stocking of 2,500
stemns per ha by age 1.5 years.

Keyword: Eucalypt, Acacia, Stem volume, Breast height diameter, Yield volume, Biomass

P.G. ADLARD

Growing stock levels and productivity conclusions {'rom thinning and spacing trials in
young Pinus patula stands in Southern Tanzania

C.F.L Occasional Papers, Oxford, UK, No. 8, 17 pp., 1980, English

Data from six experiments laid out to test the effect of spacing and growing—stock lcvel on the growth
of Pinus patula 1o age 15 on the southemn Highlands of Tanzania have been summarised and analysed. Increased
stand density resulted in creased total volume production and reduced mean trec size, with no clear effect on
height growth.

A close relation was found between mean size and volume increment and Assmann's relative basal area,
an index of stand density. The resulfs are summarised for one site class in the form of a variable density yield
table where density is defined either as stocking or as relative basal area.

Keyword: Pine, Growth, Tree density, Thioning, Planting interval

JL. STEWART, A.J. DUNSDON et al.

Wood biomass estimation of central american dry zone species

Tropical Forstry Papers, Oxford Forestry Institute, University of Oxford, UK
No. 26, 83 pp., 1992, English

This paper arose from a project at the Oxford Forestry Institule (OFI) to evaluate a network of
international trials of Central American dry zones species of potential value to farmers for fuelwood and a range
of other uses. A major part of the study was the development of a standard methodology for wood biomass
estimation, to allow comparison of results from different sites. Biomass data were collecied from trials on 13
sites throughout the tropics, and used not ony to test the validity of the methods but also to construct generalized
biomass fables for 16 species.

The biomass tables are species—specific, and are only applicable to trees of a cerfain size range, which
have not been subjected to management interventions such as pollarding, and which are grown on sites broadly
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similar to those used in the study. The standard methodology developed at the OFI for biomass prediction at
individual sites has bieen vigorously tested for its validity for all 26 species originally included in the dry Zone
hardwood tials; it has been found to give consistenlly reliable results for species with widely differing growEh
characteristics, and may therefore be used for small trees of any species.

Keyword: Biomass, Tree growth, Arid region, Growth, Hardwood

D. ALDER & T.JJ. SYNNOTT

Permanent samplé plot techniques for mixed tropical forest .

Tropical Forestry Papers, Oxford Forestry Institute, University of Oxford, UK
No. 25, 124 pp., 1992, Engbsh

This manual provides a reference guide to peimanent sample plot (PSP) techniques in mixed tropical
forests. The manual considers the objectives of PSPs as that of providing data for growth and yield models
which will be vsed to assist forest management. The PSPs are a means’ of measuring free growth, mortahty, and
regeneration in relation to stand density. They may be laid down either as a network of sample plots, passively
sapling existing forest management practices; or as measurement plots within an experimental design. Both
approaches are properly required for the optimum capture of data. Experimental designs should concentrate on
the effects of extremes of stand density, from controlied logging or poisoning, and always include untreated and
unlogged forest as a control to define maximum basal area and growth under maximal competition. The manual
covers site assessment briefly, including topographic indicators based on altitude, slope and aspect, soil sampling
and classification methods, the use of vegetation associations as site indicators, and the use of quantitative stand
parameters such as mean height and form height. ' _

Keyword: Tree growth, Measurement, Stand density, Stand condition, Growth, Stand

composition :

P.G;. ADLARD

Procedure for monitoring tree growth and site change _

Tropical Forestry Papers, Oxford Forestry Institute, University of Oxford, UK .
No. 23, 188 pp., 1990, English

: This publication presents procedures for monitoring the growth of forest plantation, principally in the
tropics. '
The procedures include methods of setting up a system of both, temporary and permanent sample plots
located objectively within managed plantations and replicated field experiments. The experiments test the effects
of silvicultural management on tree~ and stand-growth pattems. Together the information collected provides
the basis for the management of the plantation (in the form of volume and yield tables and functions) and for
detecting ‘site change, for example when applied to related studies on tree water use and nutrient cycling.
Method for collection of data in the field and its processing using small personal computers is suggested.
Recornmendations for the assessment of above~ and below-ground phytomass production are given in
addition to procedures for measuring and recording the conventional tree and stand variables.
Model field forms are mcluded as an aid memoire to planners of continuous Inventory and monitoring
Programimes.
Keyword: Tree growth, Measurement, Tree form, Plantation

4-2 Harvesting

JOSEPH O. ADEGBEHIN & MICHAEL §. PHILIP.

Studies of dominant height development and yield of Pinus patula at

Sao hill forest project, Southern Tanzania

Facuty of Agriculture, Forestry and Veterinary Science, University of Dar es
Salaam, Tanzania, Record No, 6, 21 pp., 1979, English
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Three general and inter-related topics conceming Pinus pamla at Sao Hill- were studied;
- the construction of site index curves
- the applicability of the Tanzanian Standard Volume tables
- the derivation of prehmmary yield 1ables

Data was collected from 108 temporary and 18 permianent sample plots. Most of the plots were in the
relatively small areas of the Msiwasi and Mninga blocks that contained the older plantations, with few in the
extensive recent plantings in the Irundi South and Ngwasi blocks because these areas lack older plantations.
Consequently the sample is not truly representative of afl the Sao Hill plantations.

Dominant height. development was studied by stem analysis. A base Dominant Height on Age curve
was consiructed using the method advocated by Tweite (1969). Site index curves harmonized with the base
curve were conslrucled to define the average dominant height on age trend for three sites; they passed through
dominant heighis of 24, 27 and 30 m respectively at age 20 years.,

Comparison .of these site index curves with others from Kenya, Matawi, Natal and Tanzania indicated
that the Sao Hill curves were nearest to those published for Kenya.

Tests of the Tanzanian Standard Volume Table for Pinus patula indicated that these tables are both
- inaccurate and imprecise when applied in Sao Hill. There is an urgent need for a local volume and compatible
taper table.

A preliminary yield table was made based on the relationship of Total Volume Production on Dominant
Height. The age of maximum mean annual increment and the maximum mean annual increment for the three
Site Index curves of 24, 27 and 30 m dominant height at age 20 years were:

Sitc Index 30 - 22 years - 35 m’ha

27 = 23 years — 30 m’fha
© 24 - 24 years - 25 m*/ha

Thinning and main crop yields were predicted for two different thinning regimes, but these results
provide a guide only and are not authoritative asthe data on thinning yields and stem numbers were insufficient
for more precise predictive models. The preliminary yield table will need revision when the extensive new
plantations in the Irundi South and Ngwasi blocks mature,

Keyword: Pine, Plantation, Site quality, Standing tree volume table, Yield table, Dominant tree

RAFHAEL E.L. OLE MEILUDIE & HARALD OMNES

The use of sulkies in thinning softwood plantations

Taculty of Agriculture, Forestry and Veterinary Science, Umvemt_v, of Dar es
Salaam, Tanzania, Record No. 9, 13 pp., 1979, English

This study was carried out at Sao Hill Forest Project in October, 1976. The aim was to compare
suitability, production and costs for three different types of sulkies when used in thinning operations. The sulkies
were used both in skidding and for pulling down hangups. 318 loads anid 79 hangups divided among three
different crews and the three different sulkies were studied. Each crew consisted of two men.

Felling, cross«cunmg and skidding up to roadside were combined and carried out sequentially for each
tree. The sulkies, named A to C, varied in design, weight and strength, A being the lightest and C the heaviest.

The main results were:

- only about 15% of a 7 hours day-was spent on skidding. Felling and cross—cutling occupied 33-45%

-and necessary defays another 24-30% of the 7 hours. Unnecessary delays amounted t 8-26%

- sulky A had the highest production and the lowest cost Al the average skidding distance of 31 metres -
the production was 2 4 m® per effective hour or 1.6 m® per hour, standard tune The comresponding cost
was shs. 3.20 per m®

- sulky B achieved almost the same production but at a slightly higher cost than sulky A. With sulky C
fhe production dropped by 30% and the cost was almost 100% higher

- for distances shorter than 10 metres the logs were taken directly to roadside without using a sulky, at
a production rate of 2.0 m® per hour, standard time

- sulky C proved to be far better for pulling down hangups than the other and was the only one strong
enough to handle the large frees '

Based on these resulls it is recommended that each working crew should be equipped with a light
sklddmg sulky, A and a heavy sulky, C for hangups.

Keyword: Logging machine, Pre—yardmg, Thinning, Felling
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MICHALL S. PHILIP, SHABANI AQO. CHAMSHAMA, MUSA K.L. ENYOLA et ab
Studies of volume estimation of Pinus patule in Tanzania

Faculty of Agriculture, Forestry and Veterinary Science, University of Dar es
Salaam, Tanzania, Record No. 11, 19 pp., 1979, Engl:sh

Methods of esiunatmg standmg volume were studied at Sao Hill, Metu and Notth thman]alo (Rongai)
Forest Projects, New local voluine tables for Pinus patula at Sal Hill were produced using 140 folled trees
covering the range from 7 to 50 cm diamefer at breast height over bark-dbh. One table estimates total volume
over bark and the other, derived from the first, estimates volume over bark to 15 cm top diameter. The tables
were tested on a separate random sample of 37 trees rangiog in diameter from 17 to 47 cm dbh, and gave a total
error of ~1.3%. No indication of bias in different tree size classes was detected.

Local volume tables were constructed for Finus patule at Meru and North Kilimanjaro (Rongai) Forest
Projects also. They were based on a relatively small sample of trees measured standing with a Spiegel Relaskop.
Their accuracy has not been tested against felled trees. Nevertheless the stucy concludes that separate tables are
necded for the two projects and that at Meru the more complex three dimensional table based on dbh, 1olal height
and diameter at half total hmght is warranted, whereas at Rongai a one parameter table based on dbh alone is
more efficient.

In the final study a tcsl of British Forcstry Commission—type Tariff Tables was done. The results of
a limited trial based on felled trees suggested that unbiased estimates of standing volumes ‘of thinnings and crops
to be clear felled can he obtained using between .30 - 50 felled irees and a systematic sample of standing trees

" to define the diameter distribution. Purther study of the application of these tables is recommended. Such tables
would be a useful tool in controlling the efficiency of a felling operation to ensure that as much as possible of
the standing tree is harvesied. The standing volume per hectare estimated with Tariff Tables can be compared
with the sold volume in order to determine the percentage of the slanding volume harvested,

Keyword: Pine, Stand tree volume, Stand tree volume table

AARON S.M. MGENI _

Use of a normal yield table in forecasting increment for understocked stands
- a case study at Sao hill

Faculty of Agriculture, Forestry and Veterinary Science, University .of Dar es
Salaam, Tanzania, Record No. 28, 12 pp., 1981, English

The tool developed for increment forecasting at Sao Hill Forest Project is a normal yieid table which,
when applied to over- or understocked stands, requires adjustments. Since understocked stands are common
in Sao Hill, their approach to normality has to be included in increment forecasting. Thus Gehrhardt's formula
was investigated for this purpose.

Forty one plots were subjectively sited in understocked areas of some stands of site classes 1, II, IIT and
IV, with an age range from 11 years to 19 years, distributed all over Sao Hill. Thinned or fire~damaged crops
were avoided.

Plot volumes were computed using free hand helght—dlameter curves in combmatlon with The Tanzania
Standard Volume Table for Pinus patula, while the last 5-year volume increment was delermined by a ratio
estimate method. The determination of the constant "c" incorporated in Gehrhardt's formula was sofved as a
consliained simple linear regression problem.

The constant ¢ of Pinus patula was found to be 0.81 with confidence limiis of 0.776 to 0. 844 at the
95% level. The reliability of this result is discussed. For practical purposes the result is 1egarded as sufficiently
reliable and the Gehrhardt's formula as applicable at Sao Hill is presented

Keywoard: Yield table, Thin forest, Stand :

FAO
Basic technology in forest operations
FAO Forestry Paper 36, Forestry Dep FAO Rome, Italy, 132 pp., 1982 Engllsh

In the course of recent years it has become apparent ‘that forest operations in countries whose
development is at the initial or intenmediate siage are overmechanized. Machines and equipment much too
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sophisticated and expensive are often being introduced with far reaching results, mostly negative.

Two categorics of technology exist today: hard and soft (Goulet, 1975). Hard technology is expensive,
capital-intensive ad complex. Soft technology is relatively inexpensive, labour—intensive, flexible and adaptable
to local materials of non-standard quality which can be instalied, repaired and maintained by people with modest
technical knowledge. This is Basic Technology

This Handbook on Basic Technology for Forest Operations deals with the manufacture and utilization
of tools and mechanisms meanl to reduce the expenditure of physical energy and improve productivity in
labour—intensive foresiry operations.

The aim is to make forest work easier, to promote self-reliance at the community level and to decrease
dependence on foreign' currency: It is not meant to support or encourage heavy labour—intensive operations.

Keyword: Handbook, Logging operation, Felling, Logging, Cornmunity fnrestry, Logging

machine

FAO _
_Appropriate wood harvesting in plantation forests
FAO Forestry Paper 78, Forestry dep., FAO, Rome, Ialy, 266 pp., 1987, English

One of the main difficuliies in efficient forest harvesting is the lack of experienced and competent
personnel capable of making sound managerial and operational decisions. This usually results in high production
costs, increased accident rates and lack of motivation of the forest workers. It also has a negative impact on the
effective use of the forest resource base and on the environment.

The FAO/Finland Training Course on Appropriale Wood Harvesting Operations was held from 9 to 26
June 1986 at Mutare and Troutbeck in Zimbabwe.

The course placed emphasis on the following aspects of wood--harvesting operatmns planning of
raw-material procurement; selection of appropriate technology; cost control; forest road construction; felling,
bucking, skidding; wood transport; equipment maintenance; safely, ergonomics; log grading and interrelated
subjects on the Torest resource base and forest indusiry.

This document is a compilation of the lecture papers presented at the training course.

Keyword: Plantation, Training, Logging operation, Harvesting, Forest operation, Felling,

Logging :

VIRGILIO DE LA CRUZ

Small-scale harvesting operations of wood and non-wood forest products involving
riral people

FAOQO Foresiry Paper 87, Forestry Dep .» FAQ, Rome, Haly, 77 pp ., 1989, English

This report is a case study on harvesling' operations involving rural people.

Pari T of the teport refers to the results of a case study on harvesting a bamboo plantation and a natural
bamboo stand in the Philippines. The harvesting operation was divided info work phases and elements. In the
bamboo plantation, three work phases were defined; pole preparation, minor transport and major transport, In
the natural bamboo stand, pole preparation and minor transport were studied. Time and work studies were
carricd out on the harvesting work phases. Time and production standards of each harvesting phase were
calculated and are presented in his report. General figures on the estabhshmcnt cost for the bamboo pIantanon
are also presented.

_ Part I of the report refers to the results of a case study on the production of ﬁ:ewood fram the bark
of dipterocarp species in the Philippines. Bark from diplerocarp logs is a good potential source for fuelwood.
Bark firewood production is a profitable small~scale forest-based enterprise for rural communities situated close
to forest industries in the Philippines, which can serve as an example to other countries. The study dealt with

the identification of work phases and the market outlets for the bark firewood enterprise.

Part III of the repoit refers 1o the results of a case study on a harves!mg operation in a mangrove forest
in Malaysia.

Keyword: Harvesting, Fue[wnod, Non~timber products, Logging, Bamboo, Dipterocarps, Bark
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