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FOR IIePOVFDP11OPOSALS FOR A GOBAL P1OGRA1TM 

USE OF FOREST GMET9,IC RESOURCES 

The paper outlines the role of' forest genetic resources in developing 
the world's
 

and reviews 
forests, stresses the importance of international coordination and financing, 

the field operations of 
past progress. It shows the inter-rell'.ship between 

Co:c,':riation and Utilization and the impoi ance of 
bcploration, Collection, Ealation, 

use of forest
each to a balanced programme. It proposes a global programme for improed 

genetic resources and indicates the finance needed to cover' the quinquennium 
1975-79. The 

proposals cover the field operations noted aboveg as well as the supporting services of 
and, seed oertificationt and

information dissemination, training, research, coordination 
suggest potential sources of f£.-ance. 
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PROPOSALS FOR A GLOBAL PROGRA,1,-E FOR IfIPROVED 

USE OF FOREST GlINETIC RESOURCES 

I. INTRODUCTION' 

1. The basis for the present proposals was contained in the FAO Secretariat Note
 
"Proposals for an International Programme for Improved Use of Forest Genetic Resources" 
(FO: FGR/3/4) presented to the Third Session of the FAO Panel of Experts on Forest Gene 
Resources (Rome, May 1974). The Panel endorsed the substance of the proposals, but 
suggested some condensation and revision. It accepted the cost figures as a realistic 
estimate of the financial resources required to implement the Programme, but noted that 
some of the detailed figures for coun+:y contributions should be considered as indicative 
only. It also noted that no al]owpu.ce had been made for inflation. It recommended the 
revision of the paper, after revised estinates had been received from countries. 

2. The present paper has been revised in the light of the Panel's comments and the 
latest information available, but certain country contributions remain indicative only. 
.factor for inflation of 15 percent per annum has been incorporated. The proposals cover 
the quinquennium 1975-79, but should be considered as only the first stage of a long-term 
programme which will need to be continued and expanded over several decades. They are 
limited to international aspects and do not include exclusively national efforts such as 
collection and transfer of propagating material within a single country. 

3. The programme presented is considered practicable to implement and maintains a 
reasonable balance between the various operations. It has considerable flexibility. For
 
example, in exploration/collection a reduction in available funds in a given period would
 
reduce the number of species without affecting the value of the work in the species collected, 
while an increase in funds would make possible accelerated progress in the priority 2 and 3 
species. Inconservation, the establishment of a single 10 ha block on one site (estimated 

1975 cost $400) for conservation and selection ex situ is a *aluable and viable operation 
in itself, whether or not other provenahces and species are established at the same time. 

4. In the immediate future, the high'st importance is attached to the establishment of a 
number of prototype conservation/selection stands ex situ, to a continuation and strengthening
 
of current efforts in exploration and collection and to the implementation of workable
 
projects for effective ecosystem conservation in situ.
 

II. BACKGROUND INFORMIATION
 

5. A noteworthy feature of the 'present world forestry scene is the constant increase in
 
the emphasis placed on man-made forest plantations, particularly of exotics. In 1965 the 
global area of man-made forests was estimated at about 80 million hectares and was expected 
to double in 20 years (FAO 1967). This increase in forest plantations is a result of the 
rising demand for wood at a time when forest land is being converted to agriculture and 
other uses. There is, therefore, a need to grow more wood on the reduced area of forest
 
land still available. Some can be grown in natural forests, but their utilisable
 
productivity, particularly in the tropics, is.usually low. By combining the use of fast­
growing, locally adapted species and provenances with careful evaluation of the plbnting 
site and intensive management, the forester may obtain up to ten times the production from 
fast-growing plantations as from natural forest. 
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6. Planting can be used for other purposes than wood production. Modern techniques of 

forest landscaping and the judicious use of aifferent species afford the means to combine 
while in regions the value of plantations forproduction with amenity in forestry, some 

protective purposes, as shelterbelts or for watershed protection, outweighs the productive
 

value. In suitable conditions the method of enrichment planting enables the forester to 
improve the value of natural forest without excessive exposure of tho forest soil to 

insolation and mechanical compaction. Wherever it is used, artificial regeneration gives 
and hence to affect the genetic qualitythe opportunity to control the source of the seed 


of the future crop. Yet, this opportunity is too seldom realised.
 

7. The various phases or operations commonly recognized as eLsential steps to the fuller 
use of existing genetic resources are the following: 

1. Exploration 
2. Collection
 
3. Evaluation 
4. Conservation 
5. Utilization 

These operations are common to both forest and agricultural crops, but the degree of 
emhasis accorded to each varies greatly from species to species. Afforestation, in contrast 
with animal and crop husbandry, is still concerned primarily with "wild" species. Thus 

aexploration, followed by identification and use of the most productive seed source of 
given species is an essential first step in the whole process of domestication and tree
 
improvement. At the same time, the earlier phases all look forward to utilisation as their 
ultimate objective.
 

Exotics
 

8. Exotics play a dominant role in plantation forestry in many countries. Pinus radiata 
in New Zealand, Australia and Chile, Pinus patula in Africa, Pinus elliottii in South 
America, Australia and Africa, Picea sitchensis in Europe and Eucalyptus species in numerous 
countries in the tropics and sub-tropics are just a few examples out of many. These are 

onexotica not only ecologically, in the sense that they did not grow naturally the sites 
to which they have been introduced, but also nationally, in the sense that the seed for 
initial introduction had to be obtained from foreign countries. 

9,. Most introductions of exotics in the past have introduced only a small fraction of 
the total genetic variation within the natural range of the species. Choice of the original 
seed source has depended rather on seed availability than on adaptability to the new home. 
In many countries, not only has it been impossible to identify the most suitable provenances 
for large-scale planting, but in the past the supply of seed has been inadequate, even in 
the most important species, to allow local comparative testing of the necessary range of 
provenances. In some cases the very existence of potentially valuable provenances may be 
unknown. 

International Aspects
 

10. The transfer of tree seed (or other propagating material) from one country to -nnther, 
whether for small-scale testing in provenance trials, or as bulk supplies for large-oaze 
planting, introduces an international element into seed procurement. This is compounded 
whenever a species occurs naturally in a number of different scurce countries and is in 
demand for introduction by a number of introducing countries. An idea of the extent of 
this international element may be obtained from the summary of recent progress contained in 
Appendix 1. 

11. As pointed out by Kemp et al. (1972), some species are now of greater importance in 
the countries to which they have been introduced than in the countries where they are
 
indigenous. Too often both the source and recipient countries lack the staff and funds
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for exploration and seed collection. This applies particularly to dome developing
 
countries in the tropics and the sub-tropics which neeL to initiate large afforestation
 
projects as quickly as possible. Only if coordinated international action can assist
 
in the rapid identification of the most suitable seed sources, can such projects achieve
 
their objectives efficiently. 

12. Another cause for urgency is. the danger of losing whole populations as a result of 
pressure to divert the land carrying natural stands to some c t her purpose (Kemp et al. 1972). 
Though the risk of an entire species of major forestry importance becoming extinct is small, 
there is a real danger that certain populations could vanish within a decade. Populations 
that occur at the limits of the species range or in isolated blocks are particularly vulnerable 
and may have high frequencies of genes, e.g. for drought resistance, which would be of value
 
for marginal sites in countries of introduction.
 

13. Introductions of the type outlined above are for the purpose of selecting seed sources
 
considered "superior" for a specific purpose or for growing on a specific site. In the long
 
term the situation needs more flexibility. The forester cannot say with confidence which
 
kind of trees should be planted in 50 years' time. So he must preserve his options, seeking
 
out and preserving, not only a limited range of genetic resources considered superior for
 
short-term objectives, but also the widest possible variation which can be used to fulfil
 
needs, at present unpredictable. Tree breeders are fortunate in that many of the species
 
with which they work are predominantly "wild", heterozygous and out-breeding. LoQg-term
 
strategy must conserve as much of this genetic diversity as possible, in addition to
 
improving the narrower gene pools suited to specific purposes.
 

14. The operations of exploration and collection, on which most emphasis has been placed 
recently, are particularly well suited to, and in need of, international support. At the 
same time, it has become clear that the other operations essential to integrated development ­
evaluation, conservation and utilization - will require increasing attention in the future. 

15. Progress in development of improved forest gene resources will remain largely deperdent 
on the active efforts of individual countries or research institutes, but these can only be
 
fully effective in an international framework. Action so far taken has fallen far short
 
of the needs. The proposals now made attempt to outline a realistic programme for future
 
action and the resources required to implement it. It should be emphasized that this covers
 
only the international aspects. These are small in comparison with the sum total of national
 
efforts in tree improvement, but they are vital. Without the international catalyst national
 
efforts can have only limited success.
 

11. PAST PROGRESS 

7i A.iNTERNATIcuAL COORDINATION 

Consultative Group on International 'icultural Research (CGIAR)
 
International Board for Plant Genetic Resources (IBPGR)
 

16. The CGIAR has as its main purpose the mobilization of long-term financial support
 
from international agencies, governments and private sources in order to cover gaps in
 
agricultural research in developing countries. It was established in January 1971, under
 
the joint sponsorship of the IBRD, FAO and UNDP. The IBPGR, one of the subsidiary bodies
 
of the CGIAR, was ostablished in February 1974 to provide coordination of international
 
.action in plant genetic resources and to recommend projects to the CdIAR for financing. 
During 1974, the first (partial) year of its operation, expenditure by the IBPGR was about 
US $40 000. Anticipated expenditure during 1975 was about $0.6 million, and budget pro­
posals for 1976 amounted to $1.3 million. One member of the IBPGR is a forester (Monsieur 
P, Bouvarel of France).
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Food and Agriculture Organization (FAO)
 

17. 	 Although the then Forestriy and Forest Industries Division had started financialsupport of exploration and collection activities a year or two before, it is convenient
 
to take the FAO/IBP Technical Conference on the Exploration, Utilization and Conservation

of Plant Genetic Resources (Rome, September 1967) as the starting point for FAO's recentactivities in forest gene resources. Foresters made a significant contribution both to theConferpnce itself and 	 "Geneticto the book Resources in Plants, their Exploration and Con­servation" (Yrankel & be.-nett, 1970), which resulted. The Conference was valuable in draw­ing attention to the urgent 
need 	for action on gene resources and in identifying thevarious operations or phases which needed attention. It resulted in the formation of twopanels of experts, one 	 on forest gene resources and the other on plant exploration andintroduction, and a modest increase of funds in FAO's Regular Programme for the purpose of
supporting these activities.
 
18. The FAO Panel of Experts on Forest Gene Resources met in 1968, 1971 and 1974. During
its 	first session (FAO 1969) it
 

i) 	decided to concentrate the expenditure of what modest funds were then

available to FAO on the operations of exploration and collection;
 

ii) decided to use this money by supporting institutes already working actively

and competently in this field, rather than by attempting to set up any new
 
unit 	de novo;


0 

iii) 	 drew up a list of species by regions and classified into three priority

classes;
 

iv) 	drew up an action programme allocating a tentative time scale for the
exploration and collection expeditions req-,ired over 	the current decade. 

v) proposed a sum of US $140,000 per biennium w.e.f. 1970/71 as the minimum required
to implement this action programme. 

The 	second session of the Panel confirmed and up-dated this action programme (FAO 	 1972). 

19. 	 The sums actually allocated for exploration and collection under FAO's RegularProgramme from 1966 to 1975 in Appendix It 	 thatare 	shown 2. can be seen recent allocations 
fell 	considerably short of what the Panel recomnrnded.
 

20 
 At its Third Session, the Panel endorsed proposals for a greatly expanded Global
Programme for Forest Genetic Resources, which is described in Section IV(FAO 1974 b). 

21. 	 A recent additional contribution from 	FA's Regular Programme has been the publicationof "Forest Genetic Resources Information", by which information about an.tivities in forestgenetic resources is disseminated in three languages to a wide readership (FAO 1973 a,
1973 b, 1974 a). The contribution of FAO staff working in field projects financed by
the 	United Nations Development Programme is described in paragraph 28.
 

International Biological Programme (IBP)
 

22. 	 IBP cooperated in the joint FAO/IBP Technical Conference in 1967. It was also reeponsib.Lfor 	the production of handbook No.11, entitled- "Genetic Resources in Plants, their Explorationand 	Conservation", edited by O.H. Frankel and 	E. Bennett (1970). In addition to its specificcontribution to plant genetic resources, IBP has also been active, through its section CT(Conservation of terrestrial communities) in the field of conservation in general. The purpose of the operations of that section were defined as "The establishmant of the necessaryscientific basis for a comprehensive world programme for safeguarding of areas of biologicalor physiographical importance for future scientists". An important part of this work has 
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been the IBP/cT survey of areas already being conserved or considered worthy of conservation*. 
This work, however 7 has been concerned directly with the conservation of vegetation types 
or ecosystems, and not specifically with the gene pools of individual species.
 

International Union for the Conservation of Nature and Natural Resources (IUCN) 

23. IUCN has published Vol. 5 on Angiospermae in its series of loose-leaf data books
 
which cover endangered or rare species (IUCN 1970/71). As of September 1971 it contained
 
12 species classified as large trees (15 m or 
more in height) and 29 species classified as
 
small trees (leas than 15 m high). Apart from its work on endangered species IUCN plays
 
an important role in ecological conservation in general through its compilation of lists
 
of national parks, nature reserves, etc. and its formulation of criteria by which to 
judge and classify them. It has recently formed a new Threatened Plants Committee to 
intensify action in conservation.
 

International Union of Forestry Pesearch Organization (IUFRO)
 

24. IUFRO's interest has been concentrated mainly on the research activity of evaluation
 
(provenance trials). It was responsible for organizing the first international provenance

trials in 1907 and further trials, which included replicated and randomised layouts, in 
1938 and 1944. A list compiled by IUFRO in 1969 indicated the existence of international 
provenance trials covering 22 species, in which the number of participant countries ranged
from 2 to 17 per species. It may be noted, however, that until the mid-1960s IUFRO
 
provenance trials were confined almost entirely to temperate species. Only within the
 
last 10 years has attention been turned towards the tropical and sub-tropical species which 
are likely to give considerably quicker results.
 

25. Since the 1960s IUFRO has paid considerable attention to the problems of exploration 
and seed procurement, operations which are essential to the efficient conduct of provenance
 
trials. Since the working group on procurement of seeds started operations in 1966, it has
 
achieved notable results in the collection of important conifers from North America, such
 
as Douglas fir, Sitka spruce and Contorta pine. Seed of these species has been widely

distributed in the temperate zones. Prom the nature of their geographical distribution, 
countries benefiting from this operation have included more developed than developing. 

26. After the recent reorganization of IUFRO a special subject group was formed in 
Division 2, which is concerned wit! Species, Provenances and Gene Resources. It includes 
one working party which deals specifically with Conservation of Forest Gene Resources. 

Organization for Economic Cooperation and Development (OECD) 

27. Proposals for "The OECD System for the Control of Forest Reproductive Materials
 
Moving in International Trade" have been under discussion for some yevxs. The latest 
version of these proposals constitutes auseful net of guidelines on seed certification and 
related matters, but few countries even among OECD Members have implemented it yet. 

United Nations Development Programme (UNDP) 

28. The Administrator of the UNDP expressed support to the FA0/IBP 1967 Technical 
Conference on Plant Genetic Resources. With their wide distribution through developing
countries, UNDP projects are excellently placed to assist in international seed procurement.
An example of a recent contribution from % UNDP project executed by FAO has been the 
collection c. Araucaria angustifolia provenances in Frazil. This was carried out by FAO 
and Brazilian counterpart project staff, with financial support from FAO's regular programme.
UNDP has also financed several training courses in forest tree improvement. 

29. Proposals for a UNDP Global Research Project on Forest Genetic Resources, as recommended
 
by the 15th IUFRO Congress and the 7th World Forestry Congress, were submitted by FAO in
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1972, but the UNDP decided that a programme for forest genetic resources, together withplant genetic resources, would be more appropriately considered by the IBPGR for possible
financing by the Consultative Group and other organizations (see paragraph 16). 

United Nations Environment Programme (UNEP) 

30. UNEP has already indicated its interest in forest genetic resources by agreeing tofinance in 1974 a short-term project entitled "Methodology of Conservation of Forest
Genetic Resources". A follow-up of this project, in the shape of a two year p:-oject requestentitled Conservation of Forest Genetic Resources, has been submitted to UNEP for financing.UNEP's primary c ncern is in the field of genetic conservation.
 

United Nations Educational Cultural and Scientific Organization (UNESCO) 
31. UNESCO has recently formulated project 8 within its programmeBiosphere (MNAB). Project for Man and theMIAB 8 is entitled "The conservation of natural areas and of
the genetic material they contain". It 
 should be noted that this project could playleading role in the conservation aof forest gene resources in situ, but would not beconcerned with conservation ex situ. One section of.the report of a recent meeting underthis project was devoted to "Con-se vation of Genetic Diversity" (UNESCO 1973).
 

Bilateral Contributiosto International Action 

32. 
 Bilateral aid contributions to exploration and collection of forest gene resources
have been considerable over the past five years. The Danish, French and U.K.have well integrated programmes governmentsin this field, and other governments contribute indirectlythrough the activities of staff whose salaries come entirely from their own governments(e.g. Australia, Mexico). It is difficult 
terms, but it is 

to assess the exact contribution in monetarycertainly over 80OO0 dollars a year, three to four times the average
direct annual rate of contribution of FAO to exploration and collection over the same period.At the same time it is worth remarki' g that at present only a few of the major donor countries
 are engaged directly in this valuable woz.. 

Ifl B.-ECEN4T PROGRESS lI1 FIELD OPERATIONS 
33. Brief notes on the needs and implications of the various field operations are in
 

Section IV A. The following section refers only to recent progress.
 

Exloration/Collection
 

34. As noted above (paragraph 18), the Panel of Experts on Forest Gene Resources, at itsfirst meeting in 1968, decided that the limited funds which it expected would be available
to FAQ should be concentrated entirely on exploration and collection. It did so on thegrounds that only after exploration had sharpened Inowledge of natural variation andendangered populations while evaluation provided experience on comparative performance in
new environments, wculd there be the requisite firm basis on which to plan action forconservation and utilization. 
35. A summary of the most important recent collections is in Appendix 1, andfuller details appear in the Report of the Third Session of the Panel (FAQ 1974 b).
Although it has not been possible to achieve all that was planned, the policy of concentrating
funds on exploration and collection of a restricted number of important species has led tosome solid progresso It is significant that in provenancea trials of Tectona a number of seed
sources have been used which originated from introductions of the species. 
 The importance
of exotic plantations as readily accessible and locally adapted sources of seed ("land-races")
is likely to increase rapidly. Recent work in Eucalyptus camaldulensis has includedre-collection of provenances ouch as Petford and Lake Albacutya which showed superiorityfor certain sites in earlier trials. 
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36. For a few species the initial phase of exploration and collection for the purpose of
 
evaluation is complete and the way is open for more attention to be paid to conservation
 
and to studies on individual selection and breeding.
 

Evaluation
 

37. A large part of the collections listed in Appendix 1 has already been distributed 
to interested countries for testing. In a number of cases the institutes responsible for 
the distribution of seed for provenance trials have recommended testing procedures for
 
cooperating countries (e.g. Lacaze 1970, Burley and Turnbull 1970, Keiding 1972). 
Responsibility for the conduct of the trials, including finance, is that of the countries
 
in which they are placed.
 

38. The majority of provenance trials resulting from recent seed collections are too
 
young to have yielded useful information. A notable exception is the series of trials
 
coordinated by FAO's Committee of Forestry Research in the Mediterranean using the fast­
growing species Eucalyptus camaldulensis, of which the seed was collected in 1965. They
 
show that Eucalyptus camaldulensis not only exhibits big differences in performance
 
between different provenances but also a clear interaction between provenance and site,
 
and thus confirm that provenance research is as important for tropical as for temperate
 
ti.ecies.
 

Conservation 

39. No funds for conservation were provided in FAO's action programme and there is little 
progress to report. In IUFRO the recently formed working party on conservation of forest 
gene resources has already produced a number of data sheets on rare or endangered species 
of forest importance, which provide the basic information essential to effective conservation, 
while IUCN has continued to add sheets to its Red Data Book No. 5. 

Utilization
 

40. No funds for utilization were provided in FAO's action programme and there is little 
progress to report at the international level; but a number of countries have improved 
their arrangements for bulk seed supply and have made good progress in their national tree 
breeding programmes. 

41. A detailed proposal for international exchange of improved material from seed orchards 
of an important species, Pinus caribaea, has recently been published (Nikles 1973); in the 
past,exchange between countries has been made on an ad hoc basis. 

III C.PROGRESS IN ANCILLARY ACTIVITIES 

Information 

42. At its second session in 1971 the FAO Panel of" xperts on Forest Gene Resources noted 
that the impact of successful activities in exploration and collection had been reduced 
because informalion on what had been done and what was planned did not reach the right 
people at the right time. It therefore requested F1.O's Forestry Department to produce a 
newsletter type of publication at recurrent intervals. With this number, four issues of 
"Forest Genotic Resources Information" have been prepared to date. The intention is to pub­
lish information as and when it is available, withou attempting to fulfil a set number of 
issues per year. 

Data Storage/Retrieval 

43. :At its second session the FAO Panel of Experts cn Forezt Gene Resources considered that 
it was then premature to attempt a standardised system of data recording for forest gene 
resources until the methods usedboth in agricultural crop data recording and in general 
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forest data recording, had been defined more clearly.
 

44. The amount of data now becoming available from provenance and other genetic trials, 
which are being established every year, has increased the need to devise systems for 
computerised storage of information on an international basis. Recent developments which 
should stimulate more rapid progress in the future are (a) Strengthening of FAO's Crop
Ecolo,-Z and Genetic Resources Unit, with particular reference to the plant information 
and retrieval system TAXIR; (b) Development at the Commonwealth Forestry Institute (CFI)
Oxford of proposals for INTFORPROV - computer-based data banks for international, tropical 
provenance experiments (Burley, Andrew and Templeman 1973). 

Training
 

45. Training courses on forest tree improvement were held in Raleigh, North Carolina, 
USA (financed by UNDP) in 1969, in Sopron, Hungary (financed by UNDP) in 1971 and in Limuru, 
Kenya (financed by DANIDA) in 1973. A training course on forest seed collection and handling
(financed by DANIDA) was held in Chiang Mai, Thailand, in 1975. In a related field it should
be noted that the Department of Botany, University of Birminghami England, now offers a on 
year M.Sc, course in conservation and utilisation of plant genetic resources.
 

IV. A GLOBAL PROGRM-E FOR FOREST GaETIC RES0URCES 

A. NOTES ON PROGRAM4E 

Sequence 

46. In producing the 5 year Action Programme which appears as Section IV B (pages 16 - 50),
the followying sequence was followed: 

(I) Identify species and field operations on which action is required over the
 
next two decades. 

(2) Assign relative priority to the various combinations of species/field operation
 
where possible. See Table 6.
 

(3) Incorpoi...e the high priority species/field operations into the 5 year Action 

Programme (1975-79).
 

(4) Incorporate general activities (training, information, etc.) into the programme. 

(5) Estimate costs of the various projects separately.
 

(6) Identify institutes capable of assuming operational responsibility for the
 
various projects.
 

(7) Identify projects likely to be financed by existing and on-going programmes. 

(8) Suggest possible sources of finance for projects not covered by existing and
 
on-going programmes.
 

Species
 

47. An up-to-date list of species on which action is necessary appears in Table 6. It is 
based on earlier lists drawn up b.r-ic Panel of Experts on Forest Gene Resources at its 
first and second sessions and was brought up-to-date at the Panel's third session in May,
1974 (FAO, 1974 b). 



Field Operations 

48. At its first two sessions the Panel considered species priorities in the operaLions
 
of exploration and collection only. As a result of progress in these operations, it was
 
able at its Third Session to consider the relative priority of a number of possible field
 
operations for each species, in addition to its long-term economic importance. The 
priorities are given in Table 6, the form of which was derived from the model shown in 
Fowler and Yeatman (1973). In many cases there is insufficient knowledge to fill in the 
priority of a particular field operation, since this my depend on the result of a 
previous operation not yet completed, e.g. action to conserve endangered populations 
depends on knowledgj of conservation status gained from earlier exploration. 

49. The following field operations are shown separately: 

1. Botanical Exploration 

50. This is taken to include the correct taxonomic identification of species and knowledge 
of the limits of its distribution, with particular reference to isolated occurrences. For 
some species adequate information on this has been available well before the start of 
genecological exploration, for others it may be necessary to combine the two operations 
together. In the past botanical exploration has often led to species trials, as genecological 
exploration now leads to provenv-re trials. 

2. Genecological Exploration 

51. This is taken to include the study of patterns of ecological and phenotypic variation 
within the natural range. It leads directly to provenance seed collecting. 

3. Collection for the Purpose of Evaluation 

52. This follows froin and can to some extent be combined with genecological exploration. 
The purpose is to collect relatively small samples of seed from each of a relatively large 
number of seed sources, covering the whole natural distribution, for evaluation. In the 
initial stage collections comprise range-wide sampling on a fairly coarse grid. In some 
cases a second stage, sampling a limited part of the range on a finer network, may be 
called for, perhaps ten or fifteen years later, after the results of the first stage pro­
venance trials are available. 

4. Evaluation (Provenance Trials) 

53. As a rule collection of range-wide samples for provenance testing should be followed 
by immediate establishement of the trials themselves. 'In some cases where a country has 
not the necessary trained staff to carry out the trials at once, the collection may need 
to be held in seed store for a few years until the necessary meticulous supervision for 
the trials can be aestired. 

54. Finance to cover the costs of provenance trials has been omitted from the proposed 
programme in Section IV B on the grounds that -.t should be an integral part of eaoh country's 
afforestation programme and hence a national rather than an international responsibility. 
As such it may qualify, in a developing country, for bilateral or multilateral technical 
assistance. 

55. International assistance is desirable through the provision of standardised procedures 
for thEo design, layouts assessments and analysir of results. This can best be done by the 
institiute or organization which collects and di3tributes the seed. As the volume of 
inforration from ,rovenance trials becomes ever greater, the need for internationally 
accepted programmes for oomputerised storage and petrieval of the Information will become 
imperative. 
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5. Conservation in situ 

56. Conservation in situ, as part of a viable natural ecosystem, is the most desirablc 
method of conserving forest genetiu resources, *provided that the area can be given full 
protection and provided that the genetic resources are available for collection and use 
both within and outside the country of origin. Where the exploration phase has indicated 
that conservation in situ is both practicable and desirable, the necessary action to make 
this conservation a reality must be taken as soon as possible. This involves the passing 
of legislation, the marking of boundaries, and measures for effective protection, as well 
as some action in the field of public relations and education. Much of this must be done 
by the government of the country itself, but international assistance may be required,
particularly in training. The period required to get effective conservation in situ into 
operation is likely to be considerably longer than that required to collect bulk quantities 
of seed for conservation ex situ. 

57. The most logical approach to conservation in situ is to combine the conservation of 
the e.cosystem with the conservation of the genetic resources it contains. Some conflict 
may arise in the case of the strict "inviolable" nature reserve in which even seed 
collection may be forbidden, but a compromise can usually be effected through the use of 

of varying intensity of management.several zones 

58. Little is known about the minimum area needed to form a viable unit for conservation, 
either of the ecosystem or of the genetic resources, and a great deal more research is
 
needed. For genetic cons.ervation it is important to conserve a range of different provenances.
A single large reserve in the centre of the range of a species is usually less effective than 
several smaller reserves covering a greater part of the variation among provenances. 

6. Collection for Conservation/Selection ex situ 

59. Where the exploration phase has sho',m that certain populations are endangered but 
that conservation in situ is not likely to be possible, action to effect conservation 
ex situ must be taken at once. Collection for conservation ex situ involves the early 
collection of substantial quantities of seed of an endangered provenance either for 
temporary storage as seed or for immediate establishment of artificial stands on new sites. 
Similar procedures and quantities are required if selection and breading, rather than 
conservation, are the primary purpose of the ex situ stands. (See Section 10 for informa­
tion on individual selection and breeding.) 

7. Storage as Seed, Research on Seed and on Floral Biology 

60. Storage of forest reproductive materials, most commonly of seed, is not only an 
important means of conserving genetic resources but is often needed temporarily before 
evaluation and utilisation. It is here included under field operations, since it forms an
 
essential link between collection and the later field operations. T'Le provision of seed, 
both source identified and of known adaptability to new sites, is expensive; but much of 
the benefit can be lost if the seed does not receive meticulous haadling and storage. For 
many species, particularly in the tropics, there is inadequate knowledge of this subjeot,
therefore research must be augmented immediately and will need additional finanoe. In the 
related fields of floral biology, pollination and fertilisation, still less is known about 
most tropical species, and research needs to be initiated at once. 

8. Conservation ax situ 

61. The establishment of artificial stands outside the natural range, but with a good 
prospect of long-term conservation, is a highly promising method of conserving gene pools,
It requires careful siting end meticulous standards of site preparation, planting and 
tending. The cost per unit area must therefore be appreciably higher than that of normal 
plantation establishment. Since the stands should be at least 10 ha. each in area, this 
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is an expensive operation. Some developing count:'ies may be unable to cover the cost 
from their own resources, therefore bilateral or international aid funds should be freely

avail'bl.e. The establishment period will average about five years, after which it is 
expected that normal maintenance can be carried out by the local forest service from its 
own resources. A possible arrangement could bb that, in return for financial assistance
 
in the establishment period, the countries in which 
stands az'e planted should agree to make
50% of the eventual seed harvest available to other iaterested countries. The stands would 
often serve for selecti in and further breeding as well as for conservation. 

62. 
A combination of in situ and ex situ conservation may be the solution in some species,

certain provenances being suitable for permanent conservation in their natural ecosystems
while others must be transferred to a new home if they are to survive. 

9. Utilisation of Bulk Supplies 

63. As information becomes increasingly available from provenance trials as to the most
 
suitable seed source for a given planting site, 
emphasis will switch to the utilisation 
of bulk supplies of these locally adapted provenances for large-scale plantation establish­
ment. Bulk seed supply should be the responsibility primarily of Government Forest 
Services or commercial seed merchants, but international involvement in ensuring common 
standards of quality and control through regional seed certification schemes will be 
essential. Artificial plantations of locally adapted "land races" will play an increasing
part in future bulk seed supplies and offer better opportunities for quality control than 
natural stands. 

10. Individual Selection and Breeding 

64. Individual selection and breeding within locally adapted provenances provide a
 
method of achieving additional improvement in productivity. In the case of exotics, an
important interim stage between successful provenance trials and large-scale afforestation 
with the best-adapted provenances may be the establishment of one or more substantial 
blocks (minimum area 10 ha. each) of these provenances to act as seed stands and as a 
basis for local selection and breeding. The same stands may combine the purposes of ex 
situ conservation and selection. For some provenances, difficulties in seed procurement 
may be due to inaccessibility of the natural stands and the excess of seed demand over 
supply rather than to genetic erosion. Although effective conservaion of the provenance
in situ may be assured in such cases, establishment of selection stands in the introducing
country is still essential and merits the same degree of financial assistance to developing
countries as described above for ex situ" conservation stands. For the purpose of estimating 
costs (Table 4 in Section IV B), selection and conservation ex situ stands are considered 
together. 

65. Though programmes of tree improvement are well advanced in a few species, e.g. poplars
and the southern pines of the U.S.A., in many others of high potential they have scarcely
started. As with provenance trials, research and multiplication should be the primary
responsibility of individual countries, but continuing international action will be needed 
to stimulate and coordinate exchange between countries of reproductive material from 
superior genotypes assessed to a common standard. While most countries will probably
make most use of their own superior material, it is expected that 25 to 30 percent of 
superior material might come from overseas in order to maintain a suitably wide genetic

base in the long-term programme. 

66. For the establishment of seed orchards in developing countries planned to serve
regional needs, a similar approach is proposed as for conservation stands ex situ (see
paragraph 61) - substantial financial support from international or bilateral sources to 
cover the costs of the establishment period, in return for which 50 percent of seed harvest 
from the orchard should be made available to other countries. 
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Priorities 

67. Three priority classes are used in 'Tble 6. Though the distinctions between them are 

somewhat arbitrary, their approximate time-scale equivalents are: 

Priority 1 (highest) Action should start (or be continued) in 
quinquennium 1975-79 at latest 

Priority 2 Actior. should start in quinquennium 1980-84 at latest 
Priority 3 Action should start in quinquennium 1985-89 at latest. 

Continuing Regional Programmes 

68. Recent experience has stressed the advantages of a continuing regional programme in 
exploration and collection, in preference to single expeditionF4. It is essential in order 
to provide adequate coverage of a wide-ranging species. It also allows maximum flexibility 
in switching operations from collection for evaluation to collection for conservation or 
from one species to another, when completion of one stage or the vagaries of seed years 
makes it desirable. A strong continuing regional programme may justify exploration and 
collection of pliority 2 species in that region before priority I speoiej in another 
region where there is no continuing programme.
 

Time-scale for Field Operations
 

69. The period needed to complete each field operation must vary considerably according 
to species. Appendix 3 shows an estimated time-scale for a typical tropical pine such as 
Pinus caribaea. Of particular note is the period needed for the initial operations of 
genecological exploration and'collection for evaluation - 3 years. This period was found 
necessary not only for tropical. pines in Central America but also for Douglas Fir in 
western North America. Where collection for conservation ex situ is shown to be necessary, 
a further two years should be allowed for this.
 

Ancillary Activities 

70. The above field operations will be concerned directly with individual species. More 
general activities which are essential to a balanced programme for forest genetic resources 
and which are included in the proposals in Section IV B comprise:­

1) Information services
 
2) Data storage/retrieval
 
3 Training
 
4 Regional seed certification schemes
 
5 Overall coordination
 

Operational Responsibility
 

71. Competence in field operations is essential. In some cases forest institutes 
already operating an active programme can be assigned responsibility with confidence. 
These are indicated in the tables. In some regibns it may be difficult to find an 
existing institute ouitable to carry out operations; in such cases it will be necessary to 
appraise the need to establish new regional forest gene centres, which might be attached 
to existing forestry or agricultural research centres. Funds to cover the appraisal are 
included in Tables la a I lb of the global programme. 

Sources of Finance 

72. Sources of finance which are already supporting the current programme in forest gene
 
resources and which can be expected, with some confidence t to continue financial support
 



in the period 1975-79 are indicated in the tables by the symbol ** Possible new 
sources of finance have been suggested in accordance wit6h known spheres of interest, 
e.g. UN1P is likely to be particularly concerned with conservation aspects while CGIAR
 
is likely to lay emphasis on research needs.
 

icomplete Estimates 

73. Certain cost estimates are incomplete or tentative. These are shown in parentheses. 

Summary of tables in Section IV B
 

74. Table la shows the global costs broken down by operation, with an indication of the 
proportion of cost to be borne by (1) hopefully continuing programmes (2) new finance. 
Table lb indicates the estimated cost of the programme and suggests sources of funds, with 
a breakdown by operation under each proposed contributor. Tables 2 and 3 give a regional 
breakdown for the two operations of Exploration and collection for the purpose of evalua­
tion (Table 2) and Collection for the purpose of conservation ex situ (Table 3). Table 4 
gives additional information on the operation for Establishment of conservation/selection
stands ex situ, while Table 5 sunmrises action to.be taken for establishment and mainten­
ance of Strict Natural Reserves for conservation in situ. Table 6 is a comprehensive list 
of the priorities of the programme by. region, species and operation. 

Inflation
 

75. In estimating costs, an annual rate of inflation of 15% has been assumed. 
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IV B. PR)POSED PROGRAYM 1975-79
 

Table la
 

SUNMFLR O1 GI 4AL POGRAME BY OPERATIONS 
Note: 1 = Funds expected to be available from continuation of existing programme 

2 = Additional funding required from new sources. 

Operation 1975 1976 1977-79 Total 19'1 -79 
Explore/Collect for evaluation i. 205 232 929 1366 

2 36 49 223 3o8 
Total 241 281 1152 1674 

Collect to conserve 1 25.5 2),.3 120 175 
2 (33) (62) /358) 453) 

Total (58.5) (91.5) 478 
Conserve ex situ . - -

2 90 156 290 536 
Total 90 156 290 536 

Conserve in situ 1 - -

2 40 120 460 620 
Total 40 120 460 620 

Training 1 68 9 117 194 
2 8 9 37 54 

Total 76 18 154 248 
Data storage/retrieval 1 - -

* 2 30 70 150 250 
Total 30 70 150 250 

Flowering/seed research 1 5 6 24 35 
2 25 60 165 250 

Total 30 66 189 285 
International seed orchards 1 - - - -

2 40 70 140 250 
Total 40 70 140 250 

Seed certification 1 .... 
2 - 5 18 23 

Total - 5 18 23 

Appraise need for 
regional centres I - -

2 - 50 - 50 
Total - 50 - 50 

Information services 1 8 9 37 54 
2 - 25 35 60 

'Total 8 34 72 114 
Coordination (including 1 25 30 139 194 

panel meetings) 2 - 36 145 181 
Total 25 66 284 375 

Total 1 336.5 315.5 1366 2018 
2 302 712 2021 3035 

Total 638.5 1027.5 3387 5053 
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Table l b 

ESTIMATED COST OF GLOBAL PROGRAMME FOR IMPROVED USE OF FOREST
 
GENETIC RESOURCES AND PROPOSED SOURCES OF FUNDS
 

Operations and Estimated cost Tot 
proposed sources (thousand dollars) R e m a r k a 
of funds 1975 1976 1977-79 1975-79 

UNEP 

Collection for 
conservation/selection 
ex situ 6 17 102 125 See Table 3 

Conservation/selection 
ex situ 56 107 193 356 See Table 4 

Conservation in situ 20 60 230 310 See Table 5 

Dissemination of 
information - 25 35 60 Publication of data sheets on 

endangered species and of manual 
on overall strategy for improving 
internationaluse of forest genetic 
resources. Operational responsi­
bility: IUFRO 

Total 82 209 560 851 

CGIAR 

Exploration/collection 
for evaluation 15 18 70 103 See Table 2 

Data storage/retrieval Operational responsibility: a 
research 30 70 "150 250 suitable institute/university 

combining expertise on data 
storage/retrieval and on forest 
genetic resources. Must be closely 
integrated with similar research 
and development for crop plants 

Establishment of 
prototype conservation 
selection stands ex situ 15 20 28 63 See Table 4 

Establishment of Species - Pinus caribaea var. 
prototype international hondurensis. Operational respon­
seed orchards 40 70 140 250 sibility-forest services or 

research institutes in selected 
countries 

Coordination, training - 30 120 150 

Appraisal of the need for 
international forest gene - 50 - 50 By consultants 

'centres " 

Total 100 258 508 866 



Table lb(cont'd) 

Operations and 
proposed sources 
of funds 

Estimated cost 
(thousand dollars). 
1975 1976 1977-79 

Total 
1975-79 

R e m a r k s 

FAO 

Exploration/collection 
for evaluation * 21 30 124 175 See Table 2 
Dissemination of 

information * 8 9 37 54 
Production of "Forest Genetic 
Resources Information" 

Panel meetings* - 1 24 25 

Coordination, training 25 35 140 200 

Total 54 75 325 454 Sub-programme Z.2.3.2 in current 
programme of work 

UNDP (excluding contribu­
tions through CGIAR) 

Training fellowships* 8 9 37 54 
Field work on individual 

country projects 9 ? ? 
Included below with developing 
countries/UNDP 

Total (8) (9) (37) (54) 

UN Regional Economic 
Commissions 

Advice on creation/ 
improvement of regional
seed certification schemes - 5 18 23 By consultants 

Total - 5 18 23 

Australiat 

Exploration/collection 
for evaluation 39 45 179 263 See Table 2 

Collection for 
conservation/selection 
ex situ 4 4 17 25 See Table 3 

Total 43 49 196 288 

Denmark* 

Exploration/collection 
for evaluation 20 23 92 135 See Table 2 
Collection for conserva­
tion/selection ex situ 
Seed handling research 

10 
5 

12 
6 

48 
24 

70 
35 

See Table 3 
Conducted at Danish/FAO Seed 

Training 
60 - 80 140 

Centre Humlebaek 

Total 95 41 244 380 
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Table lb(cont'd) 

Operation2and Estimated cost Total 
proposed sources (thousand dollars) R e m a r k s 
of !unds 1975 1976 1977-79 1975-79 

East Africa 

Exploration/collection for 
evaluation* 4 5 17 26 See Table 2 

Collection for conserva­
tion/selection ex situ* 0.5 0.5 2 3 See Table 3 

Cc:-:se rvation/selection 
ex situ* 1 2 6 9 See Table 4 
Conservation in situ 10 12 46 68 See Table 5 

Total 15.5 19.5 71 106 

France 

Exploration/collection for 
evaluation 15 6 23 44 See Table 2 
Collection for conserva­
tion/selection ex situ - 2 18 20 See Table 3 

Total 15 8 41 64 

India 

Exploration/collection for 
evaluation* 10 12 48 70 See Table 2 

Collection for conserva­
tion/selection ex situ* 10 12 48 70 See Table 3 
Conservation/selection 
ex situ 5 4 10 19 See Table 4 

Conservation in situ 10 12 " 46 68 See Table 5 

Total 35 40" 152 227 

Mexico 

Exploration/collection for 
evaluation 8 9 37 54 See Table 2 

Collection for conserva­
tion/selection ex situ - 3 27 30 See Table 3 
Conservation/selection 
2x situ - 2 3 5 See Table 4 

Total 8 14 67 89 

Nigeria 

Exploration/collection for 
evaluation* 5 6 23- 34 See Table 2 

Collection for conserva­
tion/selection ex situ - 2 18 20 See Table 3 

Conservation/selection 
ex situ 3 4 . 11 18 See Table 4 

Total 8 12 52 72 
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Table lb(cont'd)
 

Operations and 
 Estimated cost

proposed sources (thousand dollars) Total 
 R e m a r k s
of funds 
 1)75 1976 1977-79 1975-79
 
U.K. * 
Exploration/collection
 
for evaluation 
 20 23 92 135 See Table 2
 
Collection for conserva­
tion/selection ex situ 
 15 17 70 102 See Table 3
 

Total 35 
 40 162 237
 

Other Bilateral Aid
 
Exploration/collect ion
 
for evaluation - 16
5 21 See Table 2
 
Collection for conserva­
tion/selection ex situ 
 - 2 13 15 See Table 3
 
Flowering and Seed research 25 
 60 165 250 
 Both financial and operational 

responsibility-donor country 
with suitable expertise. Subs­
tancial part of research nhold 
be located in tvopics


Conservation/selection
 
ex situ * 1 2 6 )
 
Training fellowships 
 8 9 37 54
 

Total 34 237
78 349
 

Developed couLntries 
(solf-financing) 

Exploration/collection
 
for evaluation* 
 62 73 285 420 See Table 2
 
Collection for conserva­
tion/selection ex situ* 
 (7) (9) 
(45) (61) See Table 3
 

Total 
 (69) (82) (330) (481)
 

Other develo2inf,countries

(with/without-UNDP assist-ance) 

Exploration/collection
 
for evaluation 
 22 26 146 194 See Table 2
 
Collection for conserva­
tion/selection ex situ 
 6 11 87
70 See Table 3
 
Conservation/selection
 
ex situ 
 9 15 33 57 See Table 4
 
Conservation in situ 
 - 36 138 174 See Table 5
 

Total 37 387
88 512
 

Grand Total (638.5)(1027.5)(3337) (5053)
 



Table 2 - EXPLORATION AND COLLECTION FOR THE PURPOSE OF EVALUATION 

+ Note: Based on priorities given in Table 6.
 

Number Estimated cost 

Country/Region 
of species+ 
Priority Proposed sources of funds 

(thousand dollars) 
1975 1976 Total Total Operational responsibility 

1 2 1977-79 1975-79 

1. Canada/USA & 9 FAQ * 3 3 14 20 
Developed countries * 25 29 116 170 
Developing countries/U DP - - 40 40 IUFRO, individual countries 

Total requirement 23 32 170 230 UNDP 

2. Mexico 2 8 FAO * 5 6 24 35 
Mexico (INIF)* 8 9 37 54 
Bilateral aid Qr UNDP - 5 16 21 INIF Mexico, bilateral aid 

Total requirement 13 20 77 
, 

110 
,or UNDP 

3. Central America 1 11 FAO * - 6 24 30 
UK * 20 23 92 135 CFI, Oxford 

Total requirement 20 29 '116 165 

4. South America 1 6 CGIAR 5 6 24 35 
Developing countries/UlDP * 8 9 38 55 Countries/UNDP 

Total requirement 13 13 62 90 

5. Northern and 
Central Eutrope 1 - Developed countries * 20 23 92 135 IUFRO, developed countries 

Total requirement 20 23 92 135 

6. Mediterranean 5 5 FAO * 3 14 20 
Developed countries * 5 6 23 .4 
Develcping countries*/UNDP 5 6 25 36 Committee on the Coordina-

Total requirement 13 15 62 g0 
tion of Mediterranean 
Forestry Research 



Table 2 (cont'd) 

Number Estimated cost 
of species+ (thousand dollars) 

Country/Region Priority Proposed sources of funds 1975 1976 Total Total Operational responsibility 

1 2 1977-79 1975-79 

7. Africa 13 5 CGIAR 6 7 28 41 
East Africa* 4 5 17 26 
France (CTFT)* 5 6 23 34 FDFR Nigeria, CTFr France 
Nigeria (FDFR)* 5 6 23 34 

Total requireme- 20 24 91 135 

8. North and 
Central Asia 7 12 CGIAR 4 5 18 27 

Developed countries 12 15 54 81 
Developing countries/UNDP 4 5 18 27 Countries/UNDP 

Total requirement 20 25 90 135 

9. South and 
S.E. Asia 7 3 FAO* 5 6 24 35 

Denmark* 20 23 92 135 Danish/FAO Seed Centre,FRI 
Australia* 15 17 69 101 Canberra, CTFT France. FRI 
France* 10 - - 10 Dehra Dun, Countrics/UNDP 
India* 10 12 48 70 
Developing countries/UhDP 5 6 25 36 

Total requirement 65 64 258 387 

10. Australia 34 51 FAO * 5 6 24 35 
Australia* 24 28 110 162 FRI Canberra 

Total requirement 29 34 134 197 



Table 2 (cont'd)
 

Number 

of species 

Country/Ragion Priority Proposed sources of funds 

1 


11. 	 Global totals 
by proposed 
sources of 
funds 

TOTAL 


2 


FAO* 
CGIAR 

Australia* 

Deznark* 
Eaat Africa* 
France 

India* 

IRe-ico' 

Nigeria* 

U.K. * 

Other bilateral aid 

Developed countries 


(self-financed)
 
Other Developing coun-

tries (ith/without UVDP
 

assistance)"
 

Estimated cost
 
(thousand dollars)
 

1975 1976 Total Total Operational responsibility
 
1977-79 1975-79
 

21 30 124 175
 
15 18 70 103
 
39 45 179 263
 
20 23 92 135
 
4 5 17 26
 

15 6 23 44
 
10 12 48 70
 
8 9 37 54
 
5 6 23 34
 
20 23 92 135
 
- 5 16 21
 
62 73 285 420
 

22 26 146 194
 

241 281 1152 1674
 



Table 3 - COLLECTION FOR THE PURPOSE OF CONSERVATIOV/SELECTION EX SITU
 
+ Note: Based on priorities given in Table 6. 

Number Estimated cost 

Country/Region 
of species+
Priority Proposed sources of funds 

(thousand dollar3)
1975 1976 Total Total Operational responsibility 

1 2 1977-79 1975-79 

1. Canada/USA 1 - Developed countries ? Developed countries. In a 
number of cases conserva­
tion in situ may be more 
appropriate 

2. Mexico 11 10 UNEP - 2 18 20 
Mexico (INIF) - 3 27 30 
? Bilateral aid or UNDP ? - 2 13 15 INIF, Mexico, bilateral aid 

Total requirement - 7 58 65 

3. Central-. 7 3 UNEP - 4 14 18 
America U.K. * 15 17 70 102 CFI Oxford 

Total requirement 15 21 84 120 

4. South 
America 

1 3 UNEP 
Developing countries/UNDP 

-
-

2 
3 

18 
27 

20 
30 Countries/UNDP 

Total requirement - 5 45 50 

5- North and 
Central Europe 

Developed countries ? Developed countries. In a 
number of cases conserva­
tion in situ may be moreappropriate 

6. Mediterranean 6 - UNEP 1 2 12 15 
Developed countries 1 3 21 25 Committee on the Coordina-
Developing countries/UNDP 1 3 21 25 tion of Mediterranean 

Total requirement 3 8 54 
"T 

65 Forestry Resrarch 



Table 3 (cont'd) 

Number Estimated cost 

of species+ (thousand dollars) 

Country/Region Priority Proposed sources of funds 1975 1976 Total Total Operational responsibility 

1 2 1977-79 1975-79 

7. Africa 12 3 UNEP - 2 18 20 
East Africa* 0.5 0.5 2 3 
France (CTFT) - 2 18 20 
Nigeria (FDFR) - 2 18 20 FDFR iigeria, CTF' France 

Total requirement 0.5 6.5 56 63 

8. North and 2 UNEP 2 2 3 12 
Central Asia Developed countries 6 6 24 36 

Developing countries/UNDP 2 2 8 12 Countries/UNDP 

Total requirement 10 10 40 60 

9. South and 4 1 UNEP 3 3 14 20 
S.E. Asia Denmark* 

Australia 
10 
3 

12 
3 

48
14 

7020 

India 10 12 48 70 Danish/FA0 Seed Centre,FRI, 
Other developing countries/ 3 3 14 20 Crnberra, Countries/UNDP 
UNDP 

Total requirement 29 33 138 200 

10. Australia 2 2 Australia 1 1 3 5 Australia. In a number of 
cases conservation in situ 
may be more appropriate 

11. Global totals UNEP 6 17 102 125 
by proposed Australia 4 4 17 25 
sources of Denmark * 10 12 48 70 
funds East Africa* 0.5 0.5 2 3 

France - 2 18 20 

India 10 12 48 70 
Mexico - 3 27 30 
Nigeria - 2 18 20 

U.K. * 15 17 70 102 

Other bilateral aid - 2 13 15 

Developed countries (7) (9) (45) (61) 
self financing 
Other Developing countries 6 11 70 78 

GRAND TOTAL 1 
with/without UNDp assistence 

_ (58.5) (91.5) (478) 
(628)
(628) _ 
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Table 4 (cont'd) 

Estimated cost 

Species and 
area etc. 

Proposed "Host" 
Countries 

Proposed sources of 
funds 

(thousand dollars) 
1975 1976 Total Total 

1977-79 1975-79 
Operational 
responsibility 

Remarks 

3. Pinus caribaea 
var. hondurensis 

1. Nigeria UNEP (direct costs) 
Nigeria (supervision) 

-

-
8 
2 

14 
3. 

22+ 
5+ 

2. East Africa East Africa 1 1 3 5 
Bilateral assistance 1 1 3 5 

2 sites per country 

3 provenances per
site 

10 ha per provenance 
plot 

3. Fiji 

4. Thailand 

5. India 

6, Venezuela 

UNEP (direct costs) 
Fiji (supervision) 

UNEP (direct costs)
Thailand (supervision) 

UNEP (direct costs) 
India (supervision) 

UNEP (direct costs) 
Venezuela (supervision) 

8 
2 

-
-

8 
2 

-

-

7 
1 

8 
2 

7 
1 
8 

2 

9 
3 

14 
3 

9 
3 

14 

3 

24 
6 

22+ 
5+ 

24 
6 

22+ 

5 

Introducing 

Countries 

7. Congo UNEP (direct costs) 
_ Congo (supervision) 

8 
2 

7 
1 

9 
3 

24 
6 

Total - Pinus caribaea var. hondurensis 32 56 93 181 

4. Pinus oocarpa 1. Nigeria UNEP (direct costs) 
Nigeria (supervision) 

8 
2 

7 
1 

9 
3 

24 
6 

2. East Africa East Africa 
Bilateral assistance 

-

-
1 
1 

3 
3 

4t 
4t 

2 sites per country 
3 provenances per 

site 
10 ha per provenance 

plot 

3. Zambia 

4. Congo 

5. India 

UNEP (direct costs) 

Zambia (supervision) 

UNEP (direct costs) 
Congo (supervision) 
UNEP (direct costs) 
India (supervision) 

8 
2 

-
-

8 
2 

7 
1 

8 
2 

7 
1 

9 
3 

14 
3 

9 
3 

24 
6 

22+ 
5+ 

24 
6 

Introducing 

Countries 

6. Thailand 

7. Mexico 

8. Brazil 

UNEP (direct costs) 
Thailand (supervision) 

UNEP (direct costs) 
Mexico (supervision) 
UNEP (direct costs 

I Brazil (supervision) 

-

-. 

-

-
8 
2 

8 

2 
8 
2 
7 
1 

14 

3 
14 

3 
9 
3 

22+ 

5+ 

22+ 

5+ 
24 
6 -4. 

Total - Pinus oocarpa 40 64 105 209 1 



Table 4 (cont'd) 

Estimated cost 

Species and Proposed "Host" Proposed sources of 
(thousand dollars) 

1975 1)76 Total Total Operational Remarks 
area etc. Countries funds 1)77-79 1975-79 responsibility 

5. Totals by UNEP 56 107 1)3 356 
proposed sources 
of funds CGIAR 15 20 28 63 

Brazil 2 1 3 6 
Congo 2 3 9 14 

East Africa 1 2 6 9 
Fiji 2 1 3 6 

India 5 4 10 19 
Ivory Coast 1 1 2 4 
Mexico - 2 3 5 
Nigeria 3 4 11 18 

Sudan - 2' 4 6 

Thailand - 4 6 10 

Venezuela - 2 3 5 

Zambia 2 1 3 6 

Bilateral assistance 1 2 6 9 

Grand Total 90 156 290 536 



Table 5 - ESTABLISHN,2NT AND MANAGEMIT OF STRICT 

Country/Region Proposed sources of 

funds 


1. Brazil UNEP (other costs) 

Brazil (salary) 


2. Central America UNEP (other costs) 

C. American countries (salary) 

3. India UNEP (other costs) 

India 


4. West Africa UNEP (other coats) 


W. African countries (salary) 


5. East Africa UNEP (other costs) 

E. African countries (salary) 


. T l 
6. Totals by UNEP 

proposed sources Brazil 

of funds C. American countries 


India 

W. African countries 

E. African countries 


Grand Total 


iiATURAL RESERVES FOR CO.NSE]VATIO'N 

Estimated cost
 
(thousand dollars)
 

1975 1976 Total Total 

1977-79 1975-79
 

- 12 46 58 

- 12 46 58
 

-

- 12 46 58
 

- 12 46 58 

10 12 46 68 

10 12 46 68
 

- 12 46 58 

- 12 46 58 


10 12 46 68 

10 12 46 68
 

20 60 230 310
 
- 12 46 58 

- 12 46 58
 
10 12 46 68 

- 12 46 58
 
10 12 46 68 


40 120 460 620
 

In SITU 

Remarks
 

Operation responsibility
 

of countries concerned, 

with assistance from 

FAO, IUCN, UZESCO.
 

Salary of specialist
 

forest gene resources
 

conservation officers to be
 

paid by countries concerned.
 

Field costs, travel
 

training and fellowships
 

to be paid by UNEP.
 



Table 6 

FOREST GEETIC RESOUDES PRTORITIES (BY REGION, SPECIES AND OPERATION) 

Note: 
(1) 	 General This Table was derived by the FAO Panel of Experts on Forest Geno Pasources and also appears as Appendix 4 of the 

Panel's Third Session (FAO, 1974 b). The Panel recognised that riany of the priority ratings must be considered tentative. In 
many oases inforsation is inadequate to allow even a tentative rating to be rda; thase are indicated as - . Nevertheless the 
present attempt should be useful in relating the priorities of various operations to each other and in indicating the many gaps
in knowledge which exist. Periodic revision of the priorities will be needed in the lig&t of the better information which it 
is hoped will be forthcoming fron foresters and tree breeders all over the world. 

(2) 	 Species-impor ance The importance rating for a species is expected to remain constant over one to seve.al decades, qs compared 
with pri,7_-,1y ratings for individual operations which ray change within a few years. Allocation of imporTance rating is 
somewhat arbitrary, but approximates to: 

1 = already planted annually on a large scale in a number of different countries. 

2 - already planted annually over substantial areas in one or more countries, or considered to have 
exceptional promise for large-scale planting. 

3 - not yet planted on a large-scale, but considered to have high potential for investigatkpn with 
a view to future large-scale planting. 

(3) 	 Operational priorities Three priority ratings are used. Though the distinctions between them ire somewhat arbitrary, their 
approximate time-scale equivalents are: 

Priority 1 (highest) Action should start (or be continued) in quinquennium 1975-79 at latest. 
Priority 2 Action should st'rt in quinquennium 1980-84"at iatest 

- Priority 3 Action should start in quinquennium 1985-89 at latest 

-(4) 	 Relationship of operational priorities to species importanc: Individual species may have higher priority for a particular 
operation than for their importance rating only in the cas: of endangered species and onb.for the conservation operation. 

Individual species may have lower priority for some operations than their importance rat'.ng. e.g. a species of importance
rating 1 may be priority'3 for exploration and collection because these operations have been recently successfully 
accomplished e.g., MIus caribaea var. hondurensis in Central America. 

Species of importance rating 1 normally merit priority 1 in at least one operation. 

(5) 	 (E) signifies endangered with extinction or severe depletion of the. gene-pool.­



ITable C(contid) 

Importance 
rating Exploratin 

Operational 
Evaluation 

priority rating 
Conservation Utilisaton.­

€CD 

Operation o M 
r-4 

0-
0 

44 
C 

o0~- 0 -
rewka 

,,-

V 

0~ ~ ~ 4 

o V 
,.4 

t 

09 

,-

* 90P 

o 
4 4 

S 
1- W4-4 -0 

1. Western USA and Ca ada 

Abies amabilis 3" 3 . . .... 

Abies concolor 

Abies grandis 

Abies lasiocarpa 

Abies procera 

Alnus rubra 

Cupressus arizonica 

3 

1 
2 

1 

33 
3 3 

3 

. 

-

3 

3.3. 

1 
2 

1 

3 
3 

3 
2 

1 

3 
3 

3. 

1 

3 
3 

-

-

-

-

-

-

-

.. 

.2 

-

.. 

-

3 

3 
3 For shelterbelts and 

windbreaks 

Cupre ssus macrocarpa 

Larix orientalis 

3 

3 
3 

3 
3 

3 

3 

3 

3 

3 -

-

-

-

. 

- -

a' 

Picea glauca 

Picea sitchensis 

1. 

1 

1 

3 
11 
3 3 3 

. 

-

. 

. 

.. 

. 1 
1 
1 

Picea enerlrnmnnii 

Pinuo attenuata 
Pinus contorta 
Pinus jeffreyi 

Pinus Iambert iana 

2 

2 

1 

3 

2 

3 
3 
3 
3 

2 

3 
3 
-

3 

2 

-

3 
-

3 

2 

-

3 
-

3 

-

-

3 
-

-

-

-3 

-

-

-

- - 1 

2 

1 

Pinus monticola 

Pinus ponderosa 

Pinua radiata 1 

2 

1 

1 

2 

1 
1 

2 

1 

3 

2 

1 

1 

-

3 

-

. 

-

V" 

.. 

-

1 

-

1 

1 

1 

2 

1 

1 



Table 6 (cont'd) 

fImportanse 
rating Exploration 

Operational 
Evaluation 

priority rating 
Conservation Utilisation 

\Species 

Operation 

i 

r, 
0 

o 

0i 

w 

1o w 
-

i 

a 

4-

c 

W-4p 
0.1-4 

U 

@3 

5-4 
0 
-
-4 

4. +-

0 

0 

0DC 
1-4 
Cdc 

9 E5 

@1C 

: 
C/) 

w 

0 

0 4 

0 

MCD 
0 Id 

l 

0 

c 

. 

CJric 

*~' 
4 

q 

. 

o44
0Jd. D 

ca ) 

' 

-4 0-

,' 

Remarks 

Populus trermloides 

Populus trichocarpa 

Pseudotsugarnenziesii 

Pseudotsuga 

macrocarpa 

Tsuga heterophylla 

1 

1 

1 

2 

3 

3 

3 

3 

2 

3 

3 

3 

3 

-

3 

-

-

3 

2 

3 

-

-

3 

2 

3 

-

-

3 

-

-

-

--

--

-11 

-

31 

31 

3 

2. Eastern USA and Cnada 

Abies balsamea 3 - 3 3 3 3 

Abies fraseri 

Betula 

alleghaniensis 

Carya cordiformis 

Carya ovata 

Juglans cinerea 

Juglans nigra 

Larix laricina 

Liquidambar 
styraciflua 

Liriodendron 
tulipifera 

3 

3 

3 

3 
a 

2 

2 

2 

3 
3 
3 

2 

2 

3 
3 
3 

2 

3 

3 

3 
3 
3 

2 

3 

3 

3 

2 

-

3 

-

3 

3 

2 

I 

2 

3 

3 

2 

-



Table 6 (cont'd) 

Importiance Operational priority rating 
rating Exploration E-aluation Conservation Utilisation 

Operation 9-4 e Id 

.Pijejjuca 

Picea rnrin r U3 W1 0 - t w L R 

Picea rubens 0 2- 0 - - - - - -

Plalanxus oocidentalis 22 2 2 2 - --­ 2-
Pnu0 ba-ksiana3 

Pinu clau.sa33 3 3 3 3 - -33 

Pinus echinata- 2 - --­ 22 
Pinus elliottii (both 1- - 1 2 --­ 11 
Pinus pa usri F 1 2 a U2 

Finus serotpin a t 0 2 3 

Pinusa aeda 

Pinus virginiana 
rrnuserotisaPrnu s erina22 3 

- V - 1 
3 

2 
3 

-

- - -

0 1 
3 

. 1 
3 

Populusdeltoids 1 1 1 

Populus rcrwauoidctals 2 2 2 3 
Populus trichocarpa 3 3 

Querous alba3 -

Qucrcua borealis1- - - 1 3 --­ 21 
Quercus macrocrua 3 3 
Robinia pseudo -12cia 

Uinus ­ ier ca . 3 - -3 3 3 



Table 6 (cont'd) 

Importance 

rating Exploration 
Operational 

Evaluation 
priority rating 

Conservation Utiisation 

Operation 

o o 

0,-4 

, Ro 

W ~ c 0 

-, 

0 4 
4o 

0o 

-4 

o o. 
0 

.*-I 4 .,. 

= 

* -.- Remarks 
Spesrl go 

a. 

0 
0
0 0 

0 

0 

r 

00-

E-4 
U)>0 0 

E-UW 

0 

- 0 
0 

.U 

9: 
0 
U-14 

U2 

M) 4)UCd-4 

-4 W/C 
w 

w ' 
-4 

:1 V. 
-'q 

IV 14 

Ab iesua qemal4nMiV 3 

3. Mexico, 

Abies rcligiosa 

Abies guatemalensis 

Acacia spp. 

Alnus jorullensis 

3 

3 
3 

3 

2 2 

3 
3 

3 

3 

3 
3 

3 

3 

3 
3 

-

2 

-

3 

-

-

3 

3 
3 

2 

3 
3 

-2 

-3 

33 

2 

3 

Cedrela mexicana 

(syn. odorata) 
Cordia alliodora 

Cupressus lusitanica) 

(syni. lindley) 
Fraxinus uhdei 
Liquidambar 

styraciflua 
Picea chihuahuana 

Picea mexicena 

Pinus douglasiana 

Pinus greggii 

Pinus jeffreyi 

Pinun lambertiana 

Pinus leiohlla 

Pinus maximartineii 

Pins ichoacana 

Pinus montezu.'nae 

2 

2 

3 
2 

2 

3 

2 

3 

2 

2 

1 1 

2 

! 

1 

2 

2 

3 
2 

3 

3 

3 

3 

33 
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2 

2 

3 
3 

3 

3 

3 

3 

1 

2 

2 

3 

3 
2 

3 

3 

3 

3 

2 

1 

2 

3 

3 
3 

3 

3 

2 

3 

3 

1 

2 

3 
2 

1 
1 

2 

2 

2 

2 

2 

2 

3 
2 

2 

3 

2 

3 

2 

2 

2 

. 
. 

2 

2 

3 
2 

2 

3 

2 

3 

2 

2 

2 

1 

-

-

3 

r-) 

2 

3 

-

2 

1 

3 

2 

2 

and related'species 

(E) 

(E) 

turpentine production 

(E) 

turpentine production 



Table 6 (contItd) 

Importance Operational priority rating 

rating Exploration Evaluation Conservation Utilisat ion 

Species 

Operation 

0~0
0 

;4 M
0 

t 

(d 

04 
1 

0 

-

0 

I 39d 
4 

0 

o .,. 

3.4
0 

4) 

-+ 
8:.r 

2'4 

. 

0I 

. 

0 . -d 0 -:5 

Remarks 

\Op raocoarp io 0iu 1' a 1d 1d 1H r1 C114 0 1 121 tp iepouto 

Pinus patula 
Pinu 

Pinus rai 

Pinu pseudotrobu 

1I 
1 1 

2 

Dponderos1 

1 

3 M 

1 

2 

1i 
3 

1 

2 

1 3 (E) 

turpentine production 

Pinus strobus var. 

chiapenais 

Pinus tenuifolia 

Populusapp. 

Prosopis app. 

Pseudotsuga spp. 

Swietenia maoropylla 

Swietenia humilis 

Terminalia amazonica 

3 

1 

3 

3 

3 

1 

3 

3 

3 

3 

3 

3 

2 

3 

3 

3 

3 

3 

3 

3 

2 

3 

3 

3 

3 

3 

3 

2 

3 

3 

3 

3 

3 

3 

1 

3 

3 

1 

2 

1 

-

-

1 

1 

3 

3 

1 

1 

3 

1 

1 

3 

3 

1 

2 

3 

3 

3 

3 

1 

3 

3 

3 

2 

1 

.1 

3 

(E) 

(E) 

(E) 

(E) 

() 

4.Caribbean, Central and So th Ame is& 

Abies guatemalenais 3 3 3 3 3 -

Alnus jorullensis 

Araucria augtifolia 

Bombacopsis quinatum 

Cedrela odorata 

1 

2 

1 

3 3 

1 

2 

2 

3 

1 

2 

2 

3 

1 

2 

2 

3 

1 

2 

2 

3­

1 

1-

1 1 1 

-

1 

-

-

(E) certain provenances 

(E) 

and related apeoesfor 

selection and breeding 
for resistance to 
'Hypsipyla 



Table 6 (cont'd)
 

Importance 	 Operationil priority rating
 

Oeat ion 


Operationo 

Species 


Cordia alliodora 


Cupressus lusitanica 


Juglans spp.
 

Liquidwmbar styragiflu. 

Nothofagus spp. 


Pinue caribaea var. 
bahamensis 

Pinus caribaea var. 
caribae, 

Pinus caribaea var. 
hondurensis
 

Pinus montczumae 


Pinus occidentalis 


Pinus oocarpa 


Pinus paeudoetrobus/ 

tenuifolia
 

Pinus strobus var. 

chiapensis
 

Pinus tropioalis 


Swietenia humilis 


Swietenia macrophyla 

Swietenia mahagoni 

Terminalia amazonica 


rating 

o :3 w, 

4 0 

2 


3
 

2 

2 

11 


1 


2 

2 


1 


1 


2 


3 


1 


1 

1 

3 

Rxploration 

H -9 

o 	 'i54- U 
0 ~ 

2 2 


2 


2 2 


31 

31 

2 

2 2 


1 1 


1 1 


2 2 


3 

2 2 


2 2 

2 

3 

Evaluation 

k .1 

S 0 

0l 

0 

-

. 

L. 

.4q 
k 

',4 

E--4) 

11 

I 

2 1 2 

2 ' 

2 

2 

2 

31 

1 

2 

2 

-

2 

2 2 1 

3 

2 

3 

2 

-

1 

2 

2 

3 

2 

2 

3 

1 

1 

-
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v- 0 -4 

0= *.) +.... 

. w t-
w-~~ 0~ 2 ' 

La 

0- C '"1 

1 1 

-

2 

-

2 

2 

2 

-

2 

2 

-

Utilisation 

I 
r.• 

ri 

H 
4..­

" 
4.. 

9:0. 
;. ,4

4 
J 

'o 0 

1 

1 

2 2 1 

2 

2 

2 

2 

-

1" 

1" 

-

Remarks 
Reak
 

(E) 

(E) 

sGleotion and breeding

for resistance to
 
Hypsipyla 

" 



Table 6 (oont'd) 

Importance Operational priority rating 

rating Exploration Evaluation Corservation Utilisation 

Operation 1 
Speoies 

42 
a 
0 
to 

4. 
9: to b 

4 ) 0 
-4 

0 
-.. ~ . ~ 

4­
0 

.~~. .4.­
-4 0 0 4 . o-4 4- *H 

0~ +a- o0 

o 
o 
0) E-4 U,..WE-4 

QO 5c 
) 6 '04 

44 
0 

+ 

w 
Q 
. 

.4 
' o 

5* Northern and Central Europ 

Abies alba 2 Sourcos in Rumania, 
Ulaine & Yugoslavia 

Betula verrucosa 2 . .-.. .... 3 
Pagus sylvatica 2 . .-.. . . . 2 Sources in Slovakia 

and Rumania 
Juglans regia 

Larix decidua 

2 

1" 
1 - . 

-

2 .-

- -

3 

3 

Sources in S.E. Europe 

Larix sukaczewii 1 - - - 2 . . . . 2 -
Picea abies 1 . . . . . " - -' - 3 
Pinus nigra 1 1 1 1 1 - - - _ _ _ 
Pinus sylvestris 1 - . . . ..... 3 
Populus nigra 2 . . . . ..... 3 
Populus tremula 2 - .. . . ..... 3 
Quercus pedunculata 3 . . . . ..... 3 
Quercus sessiliflora 3 "3 

Ulmus glabra 1 - . . . ..... 3 

6. Mediterranean Regior Sout em- upe an Near East 

Abies cephalonioa 1 1 1 1 1 2 - - - 1 2 
Abies nebrodensis .. 1 1 1 1 - - (E) 



Table 6 (cont'd) 

Importance Opcrn'tional priority rating 

rating Exploration Evoaluation Conservation Utilisat ion 

Operation oe 
0~ ~ ~ t 0 eak 

o0 HW r- bD &E- g: 0 .14E %r4 

ASpecinsa 
A0s 

:C-d4+ 

0 

0 

0 

1-j 

Ii 
4- 0 ) 

0 

( 

4n 

40 

4-

u 

: 0 
-

to 
.-

40 
Rek-m 

0 0. 
0 

C3 w 
0r-4 

04 
w) 

k 
U)0) Cd -a 0 P 

.5300­

0~ ~01-
0 1 0 

0 C- U) .nU 
w 0 

-4-

Abics nordmanniana/ 2 3 3 2 2 - -2 

bornmUlleriana 

Abico pinsapo 2 - 2 - 2- ----

Cedrus atlantica 2 2 2 2 2 - 1 2 

Cedrus libani 3 3 3 2 2 1 - - (E) in Lebanon 

Cupresous sompervirens 1 - 2 1 1 - I - testing for resistance 
to Cornoum cardinals 

Cupressus duproeiana 1 1 1 - - 1E) 

Eacalyptus 1 - - 1 1 - 1 
camaldulcns is 

Picea omorica 3 3 - - 3 
Pinus brutia 1 3 - 1 - 1 provenance trials 

starting in 74-75 

Pinus brutia var. 1 1 1 1 1 1 1 2 - (E) 
eldarica 

Pinus halepensis 1 - - - 1 - - I 1 provenance trials 
starting in 74-75 

Pinus nigra 1 1 1 1 1 - 1 

Pinus peuce 3 3 3 - - - -

Pinus pinaster 1 - 2 2 2 11 1 selection and breeding 
in progress 

Pinus pinea 1 - 1 -



Table 6 (cont'd) 

Importance Operational priority rating 

rating xploration Evaluation Consorvation Utilisation 

Operat ion 

Specils 0 (
S-4 o -or h,4 

0). 

* 

7 (a) North, North-a 

Abisa pinceana 

Abies pindrow 

AbieS. achalinensis 

t and 

3 

3 

2 

entrao Asia 

-

-

-

Abiec spjA. (Central 
and S. China) 

3 -

Alnus op. 2 2 -

Cedrus deodars 

Chos-nia arbutifolia 

2 

2 

-

-

Cryptomeria japonica 2 -

Cunninghamia 
lanceolata 

Cupressus torulosa 
var.kaahmiriana 

Juglano regia 

Larix leptolepis 

Larix sibirioa 

Larix sukaosewil 

Picea asperata 

3 
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3-
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-

2 

-
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-

-
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----

-

-

--­

-

-

2 

-

of value for species 
hybridization 

ornamental, and breeding 
through species hybri­
dization 

soil conservation, 
hybridizat ion 

possible use for South 
America on "mini-rotation" 

of interest also to 
N.E. India 

2 2 

- 2 2 

2 

-

- -

-

-

-

-

2 
nut crop in India 

largely unknown 



Table 6 (cont'd) 

Import,-nce Operational priority rating 

rating. Exploration Evaluation Conservation Utilisation 

ration Remarks 
• 4 0 0 - .%d-

Species 

\ Opraio 

0 al 
o :3 

-0 
0, 
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0 
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g to 
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;3Id* 
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a. Sz -CE -4r44--q : 

Picea spp. (central 2 - 2 2 - - --- possibilities for use 
and S. China) outside China 

Pinus armandii 2 2 2 -

Pinus cembra 3 - - important for rust 
resistance breeding 

Pinus griffithii 1 1 1 " "" 

Pinus koraiensis 3 3 3 -

Pinus massoniana 3 - 3 
Pinus morrisonicola 1 - (E) 

Pinus pentaphylla 1 (E) 

Pinus roxburghii 1 1 important for rust 
resistance breeding and 
for resin 

Pinus sylvestris 1 - Siberian provenances 

little used outside USSR 
Populus nigra 1 1 -

Populus ciliata 2 -2 -

Populus maximowiczii 1 - 1 1-

Populus suaveolens 2 - 2 2 -

Populus spp. (Central 2 - - - important for further 
and N.E, Asia) breeding 

PoPulus yunnanensis 3 - 3 3 



Table 6 (cont'tc)
 

Importance Operational priority rating
 
rating Exploration Evaluation Conservation Utilisation 

Oeat ion 
Operat ion 

Cd 0 

" 
1 

Cd 
-

Remarks 

Species 0 ~ ~~4.~E550 ' , )OO,-

0 ,
0 oor.)o-4 0P 

o 5 .=14 ao4 

:1 :0 

-H 

0 -14 
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040 o 00 
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.4 Mt 

0 
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0. > HI 
-4 Q 

4 
o 

-4 
0 

>0 
0 C) 

9 
0 

U2. 44 W-4 ~ V.4 

7. (b) South-East Asi-

Acacia nilotica 1 - - - _ 1 - - 2 - for soil protection and 

range management in. arid 

Acacia senegal 1 . . . . 2 - - 1 -. -

zone 

," 
Albizia falcata 

Anthooephalus cadamba 

(syn. A. chinennis) 

2 

3 

-

-

2 

3 

2 

3 

2 

3 

-

- -

important for pulp 

roved difficult to grow 
in monoculture (India) 

Araucaria cunninghami . - 1 1 1 3 - - - 2 2 
Araucaria hunsteinii 1 - 1 1 1 3 - - - 2 2. 
Azadirachta indica 1 - 1 1 1 2 - - 1 1 2 
Bamboo spp. 1 1 1 - - - 1 .... sporadic flowering habit 

Bischofia javanica 3 - 3 3 3 3 - - -

maj endanger regeaeration 

Bombax ceiba 1 - - 2 2 .- - 1 
Dalbergia latifolia 1 . - - 1 1 - 1 - -
Dalbergia sissoo 1 - 1 1 1 - - - 2 - 2 * promising N. India 

Dipterocarpus app. 1 . . . . 1 1 1 - -
3nd Pakistan 
ieeds research on seed 

Eucalyptus deglupta 1 - 1 1 1 2 1 - 1 - 2. 
storage 

Eucalyptus urophylla 1 - 1 2 1 - - - 1 2 3 
Cmelina arborea 1 - 1 1 1 2 2 2 2 1 1 needs research on eed 

Pinus kesiya 1 - 2 1 1 2 - 1 1 

storage 

(syn. khae a, 
insularis) 
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Table 6 (cont'd) 

Importance Operational priority rating 

rating Exploration Evaluation Conservation Utilisation 

Operation 4 

Species 

r. 

lu 0o o G0 MA 0. 

M-
0 1 F-

t 

4
b 
01 

o 

oS 
0+ 

b 

Cd 
V.. .E-4 

r.-
.-D 0 o40 

-.­4 

43 
M 

'8 c bo 

Remarks 

0. 
83 
w 

a 0 
4)C..0 

0-
0 

w 
0h 

0 
4 

0 

0lecion
0 

00 

43 

0
0 

0 

U2 

(30' 434 

41 
ta 

4) 
4 

1r
40 02; 

0. 
-r4'0o 

s sstnD 

Etandrophragma
angolense 

1- 1 1 1 2 12 1 1 1 selection for resistance 
to shoot borer of utmost 

Entandrophragma 

cylindricum 
Entandrophragma utile 

1 

1 

-

1 

1 

1 1 2 1 2 1 

1 

1" 

importance 
. . . 

Gymnostemon zaizou 

Juniperas procera 

- - - - -

-

(E) in Ivory Coast 

conserve as part of 

Knoya anthotheca 

Khaa 6randifoliola 

Khaya ivorensis 

Khaya r yasica 
Kaya senegalensis 

Maesopais eminii 

1 

1 

1 
2 

1 

2 

-

-

-

-

1 

1 
-

2 

-

1 

1 

1 

-

2 

-

1election 

1 

1 
- 2 
2 1 

2 -

-" 

-. 

-

2 

ecosystem 

for resistarje 
to shoot borer of utmost 
importance 

. . 

. . 

nf 

(E)in northern part of range 

important in Uganda 

Mitragyna ciliata 

Naucloa diderrichii 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

looally important 
W. Africa 

n N 

in 

Pericopsis elata (syn. 

Afrormosia elata) 
Fterocarpus angolensis 

P-terygcta macrocarpa 

2 

2 

3 

2 

-

--

2 

-

2 

-

2 

-

1 

2 
2 

1 

- -

1 

-

-

1 

2 

- - kE) 
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Table 	6 (cont'd)
 

Importance 


rating Eploration 


Operation 


M 0 C 
c \ o ie 	 a~ 

eiesali-4 

s0 Allr 0 n 

Aca0ia 


Terminalia ivorenc
W, e o ogoni ah 

Terminalia superba 1 
Triplochitono 1s1 1n1 

sclerozx'1on 

Turraanthu africana 1 2 2 

Aidoringtonia whytei 2 - -

9. Australia' 

Acacia binervata 2 '2 


Acacia eyanopiyna 3 1 2 

Acacia elata 2 2 
Acacia peuce 2 22 

Acacia pruino.carps, 3 2 3 

Acacia salicina 2 2 2 

1withArauariacuning~amii
Arucri 	oninsmi 1 

Callitris glauca 1 3 

Callitris .intriatropica 1 2 
Casuarina decaisneana 22 	 2 

Operational priority rating 

-Evaluation Conservation 

Ii 2 .. 

H ­
0 to 

N~ 
W 
r 0 

.d " . 

re [H 

-44.c E-4 0 d .0() 

C.> 

s 

> 
0 

ru 4. 
0 
0 

£ 
0 

. 
U) W 

U) 

Hli 

*.l 

1 La~W HAfrica r 
0 	 r4 VWsyot0m 0 

1 

2 2 1 2 2 

- 3 -	 ­

2 

2 	 2 

2on
 

2 	 2 1 2 

2 	 2 

1 

1 	 1 3 

3 

2 3 

3 3 Iuse 
I 


Utilisation
 

t 

14"
 
0 H 

0. 'd 0 

to) 

1
 

1 

1 

2 2 

- -

2 

2 

2 2 

3breignAutaa
 

2 

Renmarks 

consere as-art o
 

ard1ae1 


locally important in 
W. Africa 

conserve as part of 
eco sys'tem 

coastal shelter and 

Limited distributions 

us3nv ai ra
 

shelter in arid zones 
high 	pH
 

selection and 

for shelter in 

arid zones
 



Table 6.(cont'd) 

Importance Operational priority rating 

rating Exploration Evaluation Conservation Utilisation 

Specie 

Operation 
Operation 

gu0 
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0 
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t. g 
)A 0) 

-
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0 
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0c 

0 
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+. +. 

0 C3 
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-4 

. 
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> 
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0 r4 

0,e 
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0 0) 

0 

o 

. 

4o 4) 

(n 

0 

1) 

2 

r 
-dH 

H*'4 
4 
.4 

0 

t 

-4 

F0 
P. 

OP. 

o 

a4-' 

r40 

'd4)
0 -4M 

0 

emr 
Remarks 

o*oatl idbe 

Casuarina glauca 

Eucalyptus acrsreoides 

E. alba 

3 

1 

2 

3 

2 

3 

2 

2 

2 2 

3 .32 

se for coastal windbreaks 

E. argophloia 

E.astringens 

E.bicostata 

E. botrypoides 

E. brassiana 
E. brevifolia 

2 

1 

1I 

1 

2 
3 

2 

3 

1 
2 
1 

'2 

1 

1 

2 

2 

2 

1 

1 

2 
2 

1 

1 

2 

2 

1 

1 2 

32 

3 

2 

13 

tannin production 

use for coastal wind;­
breaks, sand fixation 

use for shelter in arid 

E. brockwayi 

E. camaldulensis 

1 

1 

3 

1 

2 

1 2 

3 

3 
2 

1 

zones 

E. cambageana 

E. citr3odora 

E. cladocalyx 

E. cloeziana 

E. crebra 

E. cypellocarpa 

E. dalrymplean 

E. deanei 

E. delegatensis 

E. dives var. "C" 

2 

2 

1 

1 

1 

1 

1 

1 

2 

1 

3 

2 

2 

2 

2 

1 

2 

2 

2 

2 

2 

1 

3 
1 

2 

2 

2 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

1 

3 
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3 
3 
3 

3 

3 
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3 
2 

1 
1 

2 

2 

1 

1 
2 

1 

se for oil production 

use for windbreaks 

oil production 



Table 6 (cont'd)
 

Operation 


0, 

ecirs 


Eucalyptus
E. fas
drepanophylla 

E. dunnii 
E. sc n 


E. exaerta 

E. fibrosaOpp.
 
fibrosa 


E. fastigata 

E.gamophylla 


E.gillii 


E. glaucescene 

E. globulue 

E. gomphocephala 

E. gon loiarpa 

E. grandis 

B. unnii 

E. houmeana 

E. intertexte, 

E. kingemillii 
E. kondininens'is 

E. laevopinea 

Importance
o n _ _Operational 

rating Exploration 
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-e00040D 

0 00 P-4A.0 
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2 1 1 

1 1 

1 .2 2 

2 2 
2 2 

3 3 
1 3 
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Evaluation 

, priority rating 

Conservation Utilisation 
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1 
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0 er i ari zones 

1 

2 

2 

2 

1 

2 

1 

1 

2 

2 

2 

1 

1 

3 

1 

3 

3 

2. 

1 

1 

1 

3 

1 

oil production 

shelter in arid zones 

ornamental in cool 
temperate areas 

shelter in v. arid zones 

o1election and breeding
in Australia/Africa & 
South America 
Ornamental in cool 

2 2 
temperate areas 

2 

3 
1 
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3 2 salt tolerant species 

oil production 
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APPIDIX 1 

Recent or current Provenance Seed Collections of Wide Interest
 

COLLECI'ION DISTRIUTION 1) 

-Numberof fimber of 
Species Organizations Year Coun- Prove- Countries Sites 

reoponsible 2) tries nances 

Abies lasiocarpa IUFRO,Iceland,Denmark 1971-73 2 25 
Araucaria IBDF ,LIDP, FAO 1973 2 18 8 

angustifolia 

Eucalyptus alba CTF'T France 1972-73 3 20 7 
E. "brasaiana" CTFT France 1972-73 1 5 7 
E. camaldulensis FRI Canberra,CCFRM 1965 2 34 18 30 
E. camaldulensis FRI Canberra 1970-73 1 46 
E. camaldulensis CT-V France 1972-73 1 54 7 

E. microtheca FRI Canberra 1972 1 7 
E. nesophila CT-F France 1972-73 1 8 5 
E. tereticornis/ FRI Canberra 1970-T3 1 15 
E. "brassiana" 

E. tereticornis CTFL France 1972-73 1 10 7 
E. urophylla CTFT France 1972-73 2 70 4 
Melaleuca CTFT France 1972-73 1 5 3 

leucadendron 

M. viridiflora CTF? France 1972-73 1 5 3 
Picea engelmannii IUFRO,Iceland,Denmark 1971-73 2 29 
P. mariana Canada 1971 2 53 

P. eitchensis IUFRO 1970-72 2 67 16 
Pinus caribaea CFI Cxford 1970-71 4 ) 

var.hondurennjs ) 51 39 162 
P. oocarpa CFI Oxford 1970-71 4 • 
P. contorta IUFRO 1967-72 2 169 22 
P. keiya FRI Canberra 1969 2 21 29 

P. merkusiana/ 
P. verkusii 

CFI Oxford 1967 5 9 19-

P. merkustana Thailand, Der.ark 1971-72 1 18 
P. oocarpa 
P. patula 

311IF Mexico 
]NIF Mexico 

1972-73 
1972-73 

1 
1 

11 
3 18 67 

P. peeudostrobuB/ 
P. tenuifolia CFI Oxford 1970-74 3 8 

P. paeudontrobun/
P. tenuifolia IN;IF Mexico 1972-73 1 5 

Populus dlitoidea Poplar Council of
Amterica 1967 1 192 3) 16 

P. trichocarpa IUFRO 1972-73 2 75 
Paeudotsugsa IUFO 1966-72 3 187 30 

menzienii 
Tectona grandls CT7-"T France 0 

otea, 1 Ircludes proposed distribution In certain species
2 Pr abbreviations so* page 2Single tree collections
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APPaTDIX 2 

F0RE2T GMETIC RESOURCES 

PAO FINANCIAL COn'TRIBUTIOS (REGULAR PROGRAMME) 
(uss) 

A. SEED PROCURDENT 

ALLOCATED TO 1966/67 1968/69 1970/71 1972/73 1974/75 

1. P.R.I., Canberra 
Araucaria etc) 

(Dicalypts, 10,000 13,000 10,000 10,000 15,000 

2. CeFI., Oxford (Central - - 15,000 15,000 -
American pines) 

3. I.Z.I.F., Mexico (Mexican pines) - - 5,000 5,000 10,000 
4. I.U.F.R.O. (II.Aerican conifers) - " 1,200 5,000 1,000 
5. UlP/PAO/Brazil (Araucaria, - - - 8,000 3,000 

tropical hardwoods) 

6. F.D.F.R. Nigeria/C=T-1 France - - - 5,000. 5,000 
(tropical hardwoods) 

7. I.S.S. Florence (Mediterranean - - 5,000 3,000 1,500 
conifers, eucalypts) 

8. Seed Centre Macon, USA (cost of - - - 500 -
seed to developing countries) 

9. Others - 1,500 - - 4,500 

!kb-total (seed procurement) 10,000 14,500 36,200 51,500 40,000 

B. INFORATIVi 

1. "Forest Genetic Resour-es - 16,000 17,500 
Information" 

C. OTHER 

1. Panel Meetings - (10,000) (9,000) - (14,000) 
2. H.Q. staff direct costs 

(a) 
(b) 

FAG Regular Programme 
Finnish Government 
Programme 

(5,000) 
-

(10,000) 
-

(12,000) 

(4,000) 
(18,500) 
(16,500) 

(18,500) 
(4,000) 

Sub-total (other) '5,00O) (20,000) (25,000) (35,000) (360500) 

Total 15,000 34,500. 61,200 102,500 94,0OO 

Note : Figures in parenthesis are approximate 
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APPE2TDIX 3 

FOREST GUIETIC RCSCURC33 OPMATIONS: 

POSSIBLE TIK SCALE FOR A TROPICAL P3NE 

yeaI 
 I _ 

botanical e.
 

)- 200 years
 

EXPLORE 
(genecological e.) (9 1- eat 

COLL T TO
 
EVAWATE
 

lit stage 
 2------tage"
1sintsstag 

COLLMT TO sa (-- 2ndstage 

in situ
 

ex situ
 
-as seed/pollen
 
-conservation stands
 

COLLECT TO
 
UTILIZE
 

-moot apcessible.
 

-beet adapted 

- stage
 

URTM BRs I 1t stage ( dsta
 
-most accessible
 

(stands untested for
 
local adaptation)
 

(1)indigou 
plus trees
 

(2)plus trees from
 
pl antations 


t 
- -- -- -e a " -8:- ifff Iisent of subetantia plantations
 

-locally adapted _ _
Qtads
 
tl~p l s tr e e s d " s a e- g -"
 

*yearO - start of genecologicRt exploration. It in easmued that any preliminary planning 
necessary will start before year 0. 

' although the taxonomic exploration has only gone on for a limited period exploration for

practical purposes may have gone on since primitive man recognited useful species.


2nd stage stdies (more detailed examination of variation over a limited part of the range) 
may not always be neoessary. 
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