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PREFACFE

This publication has been developed from Tropical Forestry Papers
No. 15 "A Guide to Species Selection for Tropical and Sub-Tropical
Plantations", which was published in 1980 and is now out of print.
This revised version includes more species, and incorporates a
program in BASIC for the Apple II microcomputer, rather than the
previous FORTRAN IV program.

The use of punched cards suggested in the earlier book did not
evoke a great deal of interest; nevertheless details of a usable
system are suggested here for anyone who wishes to use this method.
The BASIC program for a microcomputer is slower to run than that in
FORTRAN but provides a portable, flexible system suitable for users
with limited computing experience. The more detailed FORTRAN
program will be sent on request to anyone requiring it for a larger
machine.

To save space and weight the two pages of data for a given species
are photoreduced to one. However, blank sheets at the original
size are included for users to photocopy and build up their own
data base for new species.

Ms G.S. Henman joined the orignal group of authors to help with

the expansion and correction of the earlier book. All the authors
express their grateful acknowledgements to the many who helped

in this work, and in particular to Mrs E.M. Kariuki, Ms J. Stewart,
Drs. R.D. Barnes, B.T. Styles and R.J. Poynton, and Messrs G.L.
Gibson, C.E. Hughes, P.J. Robinson and P.D. Hardcastle. The typing,
retyping and rearrangement has been done by Ms T.D. Hodgkinson to
whom a special debt of gratitude is due.
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1.2

1.3

1.4

INTRODUCTION

The aim of this publication is to assist foresters in the selection
of species for inclusion in the initial phase of forest species
trials programmes. The intention is not to recommend particular
species for specific site or climatic conditions, or plantation
objectives. Given the varying tolerance and adaptability of
different species, and the imprecise methods of quantifying site
factors and their interactions, such final selection can only be
based on first hand experience of species' performance under any
given set of site conditions. Such experience can only be gained by
the establishment of species trials. Whilst the degree of
sophistication and duration of trials programmes may vary, the need
for some form of trials before embarking on large scale planting
programmes cannot be overemphasized.

The choice of species for inclusion in the trials is one of the first
steps in such a programme. The selection should of course be based
on an attempt to equate the conditions of the trial site (which in
turn should be representative of the zone of proposed afforestation)
with the known and reported characteristics of exotic and indigenous
tree species. The site conditions consist of climatic and edaphic
factors, each of which in turn depends on such basic elements as
temperature and humidity in the case of the climate, and chemical and
physical properties in the case of the soil. At the same time the
choice of species for trial will be greatly influenced by the
objective of the proposed afforestation; whether it be for the
production of saw-timber, pulp, fuelwood, etc. or for purely
protection purposes. Again the capacity of a given species to meet
such objectives depends on a series of basic characteristics, 1i.e.
size, form, growth rate and wood properties. Finally, some
consideration must be given to factors such as a species' inherent
resistance or susceptibility to pests and diseases, the availability
of seed and ease of propagation. A schematic representation of the
combination of the major factors involved in species selection is
given on page 3.

Although the forester may well appreciate the importance of
considering all the factors involved, he has in the past often been
handicapped by a lack of available information on the characteristics
and requirements of certain species. Thus the first aim of the
present publication is to provide such data in a concise and compact
form. The authors lay no claim to originality. The guide is simply
a compilation of previously reported data on species'

characteristics, often amplified by personal experience of their
performance in the field.

The guide is designed to cover species warranting consideration for
trial in tropical and sub-tropical climates, i.e. approximately
between latitudes 30°N and 3008, including high altitude sites which
sometimes may be more suited to species originating from more
temperate climates and higher latitudes. However, in this connection
it should be noted that a species' capacity to adapt to changes in
day length and light intensity often determine its success or failure
at lower latitudes. A total of 173 different species, varieties and
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provenances have been included. They represent an attempt to ensure
the inclusion of all species of major importance and potential as
exotics, and at the same time maintain some balance between groups of
species suited to various sites and climatic conditions.

Species' characteristics are presented in the form of data sheets for
each species. These include brief information on the species'
natural occurrence, climatic and edaphic preferences, silvicultural
characteristics, production potential, wood properties and uses, seed
supply and nursery requirements. The data sheets are in note form,
and lengthy descriptions have been intentionally avoided. More
detailed information can always be obtained from the principal
references quoted for each species. Blank data sheets have been
included at the end of the book to enable wusers to collect
information on other species of particular interest.

The second aim of the publication is to assist in the selection of
species for inclusion in trial programmes. This may be especially
helpful in developing countries where there is 1little previous
experience on which to base the trial programmes. Equally it may
help to ensure that even experienced workers do not overlook
potentially suitable, but little tried, species. Three systems of
arriving at an objective selection are suggested. These are:

i) computerised data base and retrieval program;
ii) perforated card key;
iii) species selection tables.



_3..

FACTORS INFLUENCING THE SELECTION OF SPECIES FOR TRIAL

evaporation

precipitation

Y §
L | < l physical chemical
y
temperature moisture
edaphic factors
4
. Y
climatic factors
SITE
FACTORS
A 4
availability
of seed e
a SPECIES < susceptability
SELECTION to pests & disease
nursery
propagation v
r 3
OBJECT OF coppice
AFFORESTATION capacity
7 3
4
r
timber silvicultural

characteristics

mechanical

others

production

characteristics

size form




2. SELECTION BY SPECIES DATABASE AND RETRIEVAL PROGRAM
2.1 The INSPIRE 1/ computer program consists of four parts:

i) loading to establish the species data base and to add new
species;
ii) editing to allow for up-dating and correction of the base;
iii) species selection by data retrieval from the base;
iv) printing of information for an individual species.

Species data are listed and stored under a total of 21 main features.
Selection is made by successively applying the user's requirements
and site conditions to any of these features until a final choice is
achieved. The program also allows the user to revert to a previous
selection level in case he has lost all or most of the pool of
species by introducing an excessively limiting parameter. A list of
all suitable species is displayed at each stage in the program, and
full print-outs of the species can be obtained after the final
selection.

2.2 The flexibility of the selection process 1is 1increased by the
program's acceptance of ranges of values for all numerical
parameters, e.g. rainfall, temperature, etc., together with AND/OR
choices of features where alternatives are available, e.g. soils,
production requirements, etc. The species selected are listed as
either:

MAIN - being species which fully meet all the selections, ranges
or requirements applied

or MARGINAL - being species which only partly cover the ranges
specified or which only demonstrate a limited
tolerance or suitability to certain features.

Marginal species are listed with a star rating indicating the number
of features on which they only marginally meet the requirements.

2.3 The computer program package 1is currently in use by the Forestry
Department of the Commonwealth Forestry Institute at Oxford. It is
written in CP/M BASIC language for an Apple II microcomputer. The
program is entirely interactive, which is especially important for
species selection, where the response to the user's enquiry can
influence his future instructions. The user simply types his
requirements into the computer when requested, until he arrives at a
suitable selection of species.

2.4 The complete INSPIRE package can be stored on one 5 inch floppy disk.
It consists of a single program requiring approximately 25 kilobytes
of memory, and five data files currently occupying approximately 50
kilobytes of data storage for the 173 species in this guide. The
database is designed to be totally flexible, providing a versatile,
compact and convenient selection system.

1/ INSPIRE: INteractive SPecies Information REtrieval
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This INSPIRE database in BASIC language supplements an original
package in FORTRAN IV for a large computer. The FORTRAN version is
still available and is 1likely to be converted to FORTRAN 77 at a
later date. Details and advice are obtainable on request to users
wishing to implement these programs on their own computers.
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3. SELECTION BY PERFORATED CARD KEY

3.1 Perforated cards offer a convenient means of selection by the
application of a series of site factors and/or species
characteristics. A suggested design for a commonly available size of
card lj, together with the relevant key to the location of the
characteristics used, is given in examples 3.4 and?3.5. The factors
included are all those which would normally be applied in arriving at
a species selection. Thus side A of the card deals with altitude and
climate (features 6-12 of the species data sheets). The ranges
relevant to each factor have been divided into a series of arbitrary
bands. Side B of the card covers soil characteristics (features 13-
16 on the species data sheets), again offering choices by broad
classifications. Side C includes levels of potential production and
plantation objectives (features 22-24 and 30-32), whilst side D
refers to species' silvicultural characteristics.

3.2 As in any standard perforated card key system, the final selection is
achieved by successively applying a series of characteristics, at
each step eliminating unsuitable species. Thus, in a simple example,
by first applying a certain level of mean annual rainfall one might
be left with a total of 30 cards, or species, which could be
considered for a given rainfall level. If th%)second selection was
then made for mean annual temperatures of 21-23 C, perhaps only 20 of
these species would also fit this requirement, the remaining 10 cards
from the original selection being rejected. Further application of a
particular soil type, a requirement that the species should be
capable of coppicing and an objective of growing fuelwood, might
reduce the final selection to some half dozen species, all of which
fulfilled all five of the selection parameters applied. The number
of parameters applied, and the consequent degree of selectivity can
of course be varied to suit the user's requirements. Clearly,
however, the use of highly detailed selections on difficult sites
where the number of species available is in any case limited will
inevitably lead to a very reduced final choice.

3.3 The punched card, as emphasized above, 1is necessarily limited to
selection on discrete steps in its information base. It cannot
therefore 1list marginal site characteristics for a particular
species, and it has to assume that every species can be classified
using the same discrete steps. Clearly this 1is an unsatisfactory
situation and the selection of species resulting from the use of a
small punched card alone would be very crude.

No worker selecting species for trial would wish to be limited to
card information only however; one of the objectives of this guide is
to condense information into a small and convenient space and to give
guidelines to more detailed sources of information on species of
interest. Fortunately the centre and reverse side of the card
contains space for much supplementary information, such as:

1/ McBeesKeysort Code 108. Form 558 1B.



the actual site requirements of a species, where discrete steps are
inaccurate;

pests and diseases, where these occur and their severity;

a description of the tree, including flower colour for ornamentals,
nectar production;

seed problems if any;

a list of major references, particularly from places where the
species is successfully grown as an exotic.

Thus the practical field forester, who does not have computer
facilities nearby, can still have a convenient, quick, and
reasonably flexible system in his office. The card becomes the
preliminary selection unit, and the source of further detailed
information.
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Example of Perforated Card

Layout for Species Selection
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3.5 Key to Card Characteristics

A Altitude and Climate B Soils C Production and Utilization D Silvicultural Characteristics
Altitude Texture Production Potential Size of tree
1 0-500 m 1 light 1 under 5 m®/ha/an 1 large tree (over 30 m)
2| 500-1000 m 2| medium 2| 5-10 m®/ha/an 2 | medium tree (15-30 m)
3 1000-1500 m 3| heavy 3 10-20 m®/ha/an 3 | small tree (under 15 m)
4 | 1500-2000 m . 4| over 20 m®/ha/an
Reaction Form
5 over 2000 m —_— . . e e
) 4 acid Protection Planting X
Mean Annual Rainfall 4 | exceptional/good
5} neutral 5| shade 5 | acceptable
6 | 250-400 mm 6 | alkaline 6| shelterbelts and windbreaks 6 | poor
7 | 400-650 mm Drainage 7 anti-erosion . .
8 | 650-1000 mm —rainage 8| dune fixation Light Requirements
9 1000-1600 mm 7 go9d/free draining 9| agricultural shade 7 | light demanding
10 | over 1600 mm 8 | moist 10| ornamental 8 | semi-tolerant
i i 9| impeded i 9 | shade tolerant
Rflnfall Regime 10 | seasonal waterlogging 2%25&52 10 | shade tolerant when young
11 | winter Other Characteristics 11 light (S.G. under 0.5) o
12 | summer 12| medium (S.G. 0.5-1.0) Other Characteristics
13 | uniform 11| shallow 13| heavy (S.G. over 1.0) 11 | coppices/root suckers
Dry Season 12 deep Sawtimber 12 | fire resistant
— 13 | fertile - 13 | frost resistant
14 0-2 months 14 saline 14| heavy construction 14 resistant to termites
15 | 2-4 months 15| - 15| 1light construction 15 | requires wide spacing
16 | 4-6 months 16| - 16 | boxes, crates and shuttering 16 | fixes nitrogen
17 | over 6 months 17| furniture 17 | windfirm
Mean Max. Temp. hottest month Roundwood
18 underOZOOC 18| transmission poles
19 | 20-30°C 19| building poles
20 | over 30°% 20| fenceposts
Mean Min. Temp. coldest month g; iﬁzitzggrzh35§:al
21 underolooc 23| longfibre pulp
22 10-20°C 24 | veneer/plywood
23 | over 20°C
Other Products
Mean Annual Temperature 2 .
5 resins
24 | under 16°C 26| tannins
25 | 16-20°C 27| fodder
26 | 20-24°c 28| oils and gums
27 | over 24°c 29| miscellaneous
28 | -
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4.3

SPECIES SELECTION TABLES

A species selection key is presented in the form of six tables. The
first five of these are based on mean annual precipitation levels
ranging from 250 to over 1,600 mm. The former figure has been
accepted as the lowest level of rainfall at which tree growth can be
hoped for in the absence of stored ground water or artificial
irrigation. Each table is subdivided into columns covering ranges of
mean annual temperature from over 24 C to less than 18 C. The tables
cover this range In five subdivisions each covering a band of 2 C
variation in mean annual temperature. The use of the latter as a
parameter is justified in the tropics and sub-tropics where the
seasonal extremes of temperate latitudes are generally less marked.
If the site under study does exhibit such extremes, these can be
checked against the values for mean maximum and mean minimum
temperature for the hottest and coldest months which will be found in
the relevant data sheets.

The tables name species which would be suitable over the whole range
of the classes specified. These are followed by the code numbers of
species which could be equally suitable but only over a limited part
of the given rainfall or temperature range.

Obviously many species overlap the arbitrary 1limits applied and
consequently occur in more than one temperature or rainfall range.
Equally, the extreme ranges of some species have been omitted from
the tables, particularly in the case of dry zone species which would
thrive in higher rainfalls where, however, more deisrable species are
usually available.

Where temperature data are not available, the tables can also be
entered by applying altitude. However, since mean annual
tempertures vary with latitude as well as altitude, some adjustment
may be necessary when dealing with higher 1latitudes. Study of
climatic data from a wide range of stations between 30°N and 30°S in
all three continents shows:

i) The temperature lapse rate throughout the zone varies
between 0.3 and 0.6 degrees for every rise of 100 metres
in altitude 1/.

i1) The lapse rate with latitude averages some 0.15 degrees of
temperature for every increase of one degree of latitude
from the '"temperature equator".

iii) The "temperature equator" does not coincide with the
geographic equator, but 1in all continents occurs at
latitudes of some 7-10 degrees north. ,

1/

This does gpot apply to the arid land masses of Africa north of
latitude 15 N, or Australia south of latitude 15 S.



4.4 The tables have been constructed on the basis of a notional MAT of

4.5

4.6

27°C at sea level on the temperature equator and a mean lapse rate of
0.5°% per 100 metres rise in altitude. Thus at this latitude, 7°N,
the MAT is assumed to fall to 22°C at 1,000 metres altitude etc.
Applying the latitudinal lapse rate of 0.15°¢ per degree of latitude
to the above sea level MAT, it will be seen that this will fall to
24 °C (the limit of the next temperature range used in the tables) at
latitudes of approximately 27 N and 13 S. It is therefore suggested
that entry to the tables via altitude can be made directly for sites
between these latitudes. At higher latitudes the following
adjustments should be made:

27-302N drop one column, i.e. read the 600-1,000 metre (22-24°¢
13-26 'S  column for sites of 0-600 metres.

26-30°s as above but dropping two columns.

Whilst the above MAT/altitude/latitude relation generally holds good
in the tropics and sub-tropics, certain anomalies do occur and the
writers recommend that wherever possible mean annual temperature
rather than altitude should be used for entry to the tables. Further
details of the MAT/altitude/latitude relationship can be found in
Appendix II.

The final selection table (6) deals with soils. It 1lists species
tolerant of heavy soils, impeded drainage, saline and alkaline soils.

This table should be consulted in conjunction with the relevant
rainfall/MAT table when these soil conditions apply to the site under
study.



TABLE 1

Species worth considering for Mean Annual Rainfall 250-400 mm

Mean Annual Temperature (Altitude)

24°C and above (0-600 metres)

22-24°C (600-1000 metres)

20-22°C (1000-1400 metres)

1. Acacia albida
10. Acacia nilotica
13. Acacia senegal
14. Acacia tortilis subsp. raddiana
46. Conocarpus lancifolius

3 4 6 12 30 31 37 42 45
54 58 59 62 72 73 78 81 89
90 97 103 117 118 150 151 152 161
164 173

1.

4.
13.
30.
42.
45.
54.
58.
59.
72.
73.
78.
89.
97.
103.
118.
150.
152,
161.
164 .
173.

3
117

Acacia albida

Acacia cyclops

Acacia senegal
Brachychiton populneum
Ceratonia siliqua
Colophospermum mopane
Dalbergia sissoo
Eucalyptus brockwayi
Eucalyptus camaldulensis (N. Provs.)
Eucalyptus intertexta
Eucalyptus largiflorens
Eucalyptus microtheca
Eucalyptus salmonophloia
Euphorbia tirucalli
Haloxylon aphyllum
Parkinsonia aculeata
Prosopis chilensis
Prosopis juliflora
Simmondsia chinensis
Tamarix aphylla
Zizyphus spina-christi

6 10
151

12 37 46 60 62 81 90

Acacia albida

30. Brachychiton populneum
42. Ceratonia siliqua
54. Dalbergia sissoo
58. Eucalyptus brockwayi
59. Eucalyptus camaldulensis (N. Provs.)
72. Eucalyptus intertexta
73. Eucalyptus largiflorens
89. Eucalyptus salmonophloia
103. Haloxylon aphyllum
118. Parkinsonia aculeata
150. Prosopis chilensis
152. Prosopis juliflora
161. Simmondsia chinensis
164 . Tamarix aphylla
173. Zizyphus spina-christi
3 4 6 11 12 13 37 45 60 62
78 81 90 97 123 131 151 158

o1



TABLE 1

(cont.)

Species worth considering for Mean Annual Rainfall 250-400 mm

Mean Annual Temperature (Altitude)

18-20°C (1400-1800 metzes)

18°C and below (1800 metres and above)

1.
1.
30.
42.
54.
72.
89.
103.
150.
152.
161.
164 .

3
81

Acacia albida

Acacia pendula
Brachychiton populneum
Ceratonia siliqua
Dalbergia sissoo
Fucalyptus intertexta
Eucalyptus salmonophloia
Haloxylon aphyllum
Prosopis chilensis
Prosopis juliflora
Simmondsia chinensis
Tamarix aphylla

6 12 37 50 58 59 60 62 73
90 118 123 131 143 153 158 173

50. Cupressus arizonica
56. FElaeagnus angustifolia
103. Haloxylon aphyllum

1 3 6 11 12 30 37 42 54 60
62 72 89 90 123 131 143 150 152 153
158 161 164

11



Species worth considering for Mean Annual Rainfall 400-650 mm

TABLE 2

Mean Annual Temperature (Altitude)

24°C and above (0-600 metres)

22-24°C (600-1000 metres)

20-22°C (1000-1400 metres)

1. Acacia albida
10. Acacia nilotica
14, Acacia tortilis subsp. raddiana
31. Butyrospermum paradoxum
117. Parkia biglobosa

3 4 6 12 13 18 20 22 28 30
36 42 45 46 54 58 59 61 62 64
72 73 78 81 89 90 91 93 97 98
99 103 105 106 108 109 118 129 150 151
152 161 164 173

l.
3.

Acacia albida
Acacia cyanophylla

4. Acacia cyclops
12. Acacia salicina
30. Brachychiton populneum
42. Ceratonia siliqua
45. Colophospermum mopane
54 . Dalbergia sissoo
59. FEucalyptus camaldulensis (N. Provs.)
62. Eucalyptus cladocalyx
78. Eucalyptus microtheca
81. Eucalyptus occidentalis
97. Euphorbia tirucalli
118. Parkinsonia aculeata
151. Prosopis cineraria
152, Prosopis juliflora
6 10 13 18 20 28 36 46 53 57
58 60 61 64 70 72 73 89 90 91
93 98 99 103 105 106 108 109 117 129

150 161 164 173

l.
3.
12.
30.
42,
54.
59.
60.
62.
81.
118.
152.

4

Acacia albida

Acacia cyanophylla

Acacia salicina

Brachychiton populneum

Ceratonia siliqua

Dalbergia sissoo

Eucalyptus camaldulensis (N. Provs.)
Eucalyptus camaldulensis (S. Provs.)
Eucalyptus cladocalyx

Eucalyptus occidentalis

Parkinsonia aculeata

Prosopis juliflora

6 11 13 18 20 28 36 45 53

57 58 61 64 70 72 73 74 76 78
89 90 91 93 97 98 99 103 105 106
108 109 123 129 131 150 151 158 161 164

173

cl



TABLE 2 (cont.)

Species worth considering for Mean Annual Rainfall 400-650 mm

Mean Annual Temperature (Altitude)

18-20°C (1400-1800 metres) 18°C and below (1800 metres and above)
1. Acacia albida 50. Cupressus arizonica
3. Acacia cyanophylla 143. Pinus pinea

11. Acacia pendula

12. Acacia salicina

30. Brachychiton populneum

42. Ceratonia siliqua

54. Dalbergia sissoo

60. FEucalyptus camaldulensis (S. Provs.)
62. Eucalyptus cladocalyx

123. Pinus brutia

131. Pinus halepensis

152. Prosopis juliflora

6 18 20 50 53 57 58 59 61 64 1 3 6 11 12 20 30 42 53 54
69 70 72 73 74 76 81 89 90 91 56 57 60 61 62 64 69 70 72 74
93 98 99 103 105 106 108 109 118 124 76 89 90 93 98 99 103 123 124 129
129 142 143 146 150 154 158 161 164 173 130 131 142 144 146 150 152 154 158 161

164

€1




TABLE 3

Species worth considering for Mean Annual Rainfall 650-1000 mm

Mean Annual Temperature (Altitude)

24°C and above (0-600 metres) 22-24°C (600-1000 metres) 20-22°C (1000-1400 metres)
1. Acacia albida 1. Acacia albida 1. Acacia albida
10. Acacia nilotica 3. Acacia cyanophylla 3. Acacia cyanophylla
22. Anacardium occidentale 18. Albizia lebbek 18. Albizia lebbek
28. Azadirachta indica 20. Alnus nepalensis 20. Alnus nepalensis
31. Butyrospermum paradoxum 28. Azadirachta indica 53. Cupressus torulosa
117. Parkia biglobosa 36. Cassia siamea 54. Dalbergia sissoo
54. Dalbergia sissoo 57. Eucalyptus botryoides
59. Eucalyptus camaldulensis (N. Provs.) 59. FEucalyptus camaldulensis (N. Provs.)
61. Eucalyptus citriodora 60. Eucalyptus camaldulensis (S. Provs.)
78. Eucalyptus microtheca 61. FEucalyptus citriodora
93. Eucalyptus tereticornis 70. Eucalyptus gomphocephala
97. Euphorbia tirucalli 93. Eucalyptus tereticornis
98. Ficus benghalensis 98. Ficus benghalensis
99. Gleditsia triacanthos 99, Gleditsia triacanthos
105. Jacaranda copaia 105, Jacaranda copaia
106 . Jacaranda mimosifolia 106 . Jacaranda mimosifolia
108. Leucaena leucocephala (Hawaiian type) 108. Leucaena leucocephala (Hawaiian type)
109. Leucaena leucocephala (Salvador type) 109. Leucaena leucocephala (Salvador type)
129. Pinus elliottii var. elliottii 129. Pinus elliottii var. elliottii
152. Prosopis juliflora 152. Prosopis juliflora
3 4 7 12 14 18 20 25 29 30 4 7 10 12 25 29 30 32 33 38 4 7 8 11 12 19 25 28 29 30
32 33 36 38 39 40 42 43 45 47 39 40 42 43 45 47 51 53 55 57 32 33 36 38 39 40 42 43 45 47
54 55 59 61 62 63 64 71 78 8l 60 62 63 64 70 71 75 77 81 82 51 52 55 62 63 64 71 74 75 76
83 87 91 93 94 97 98 99 100 10! 83 87 88 91 94 100 101 107 112 117 77 78 81 82 84 86 87 88 91 94
105 106 107 108 109 112 118 120 121 125 118 120 125 127 128 132 133 139 141 151 97 100 101 102 107 110 112 118 123 125
127 129 133 151 152 155 157 160 171 155 156 157 159 160 165 171 127 128 131 132 133 135 138 139 141 147
148 151 156 157 159 160 165 171
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TABLE 3 (cont.)

Species worth considering for Mean Annual Rainfall 650-1000 mm

Mean Annual Temperature (Altitude)

18-20°C (1400-1800 metres)

18°

C and below (1800 metres and above)

1.
3.
20.
53.
54.
57.
60.
61.
70.
74
93.
98.
99.
129.
152,

5
30
59
81
106
132
146

Acacia albida

Acacia cyanophylla

Alnus nepalensis

Cupressus torulosa

Dalbergia sissoo

Eucalyptus botryoides
Eucalyptus camaldulensis (S. Provs.)
Eucalyptus citriodora
Eucalyptus gomphocephala
Eucalyptus maculata

Eucalyptus tereticornis

Ficus benghalensis

Gleditsia triacanthos

Pinus elliottii var. elliottii
Prosopis juliflora

7 8 9 11 12 18 19 25 29
33 38 39 42 47 50 51 52 55
62 63 64 68 69 71 75 76 77
82 84 86 87 88 91 94 102 105
107 108 109 110 118 123 124 128 131
135 136 138 139 140 141 142 143 145
147 148 154 156 159 165

53.
69.
124 .
142.
146.

1
21
54
68
84

Cupressus torulosa

Eucalyptus globulus

Pinus canariensis

Pinus pinaster (Portuguese Provs.)
Pinus radiata

3 5 7 8 9 11 12 19 20
25 30 33 38 39 42 50 51 52
55 57 60 61 62 63 64 65 67
70 71 74 75 76 77 79 80 82
85 86 87 88 92 93 94 96 98

99 102 110 123 128 129 130 131 132 135
136 138 139 140 141 143 144 145 147 148
152 154 156 159 165

St



TABLE 4

Species worth considering for Mean Annual Rainfall 1000-1600 mm

Mean Annual Temperature (Altitude)

24°C and above (0-600 metres)

22-24°C (600-1000 metres)

20-22°C (1000-1400 metres)

22.
43,
120.
160.

1
26
40
78

101
119
157

Anacardium occidentale
Chlorophora excelsa
Peltophorum pterocarpum
Sesbania grandiflora

2 3 7 10 15 18 20 23
27 28 29 31 32 33 36 38
41 44 47 54 55 59 61 63
83 87 93 9% 95 97 98 99
105 106 107 108 109 111 112 115
121 125 126 127 129 133 137 152

162 163 166 169 170 171 172

25
39
71
100
117
155

55.
61.
63.
71.
98.
99.
100.
101.
105.
106.
112.
127.
129.
133.
157.
160.
171.

1
39
78

108
132
165

Acacia mangium

Albizia lebbek

Alnus nepalensis

Araucaria cunninghamii
Bombacopsis quinata

Calliandra calothyrsus
Casuarina equisetifolia
Casuarina junghuhniana
Chlorophora excelsa

Cordia alliodora

Dalbergia sissoo

Delonix regia

Eucalyptus citriodora
Eucalyptus cloeziana
Eucalyptus grandis

Ficus benghalensis

Gleditsia triacanthos
Gliricidia sepium

Gmelina arborea

Jacaranda copaia

Jacaranda mimosifolia
Melaleuca leucadendron

Pinus caribaea var. hondurensis
Pinus elliottii var. elliottii
Pinus merkusii (Continental Provs.)
Samanea saman

Sesbania grandiflora

Toona ciliata

2 3 10 15 23 26 28 33 36
41 51 53 57 59 60 70 75 77
82 83 87 88 93 94 95 97 107
109 111 115 117 119 120 125 126 128
137 139 141 152 155 156 159 162 163
166 169 170 172

7.
18.

25.
29.
38.
47.
51.

53.
54.
55.
61.
63.
71.
75.
98.
99.
105.
106.
128.
129.
132.
139.
141.
159.
165.

1
36
70
94

111
147

Acacia mangium
Albizia lebbek
Alnus nepalensis
Araucaria cunninghamii
Bombacopsis quinata
Casuarina equisetifolia
Cordia alliodora
Cupressus lusitanica
(including C. benthamii)
Cupressus torulosa
Dalbergia sissoo
Delonix regia
Eucalyptus citriodora
Eucalyptus cloeziana
Eucalyptus grandis
Eucalyptus maidenii
Ficus benghalensis
Gleditsia triacanthos
Jacaranda copaia
Jacaranda mimosifolia
Pinus chiapensis
Pinus
Pinus kesiya
Pinus palustris
Pinus
Schizolobium parahybum
Taxodium distichum

3 8 15 19 23 26 28
39 40 41 43 49 52 57
74 77 78 82 84 86 87
95 97 100 101 102 107 108 1
112 115 119 125 127 133 135 1
148 152 156 157 160 163 166 1

elliottii var. elliottii

32
59
88
09
37
71

patula subsp. tecunumanii

33
60
93
110
138

91



TABLE 4 (cont.)

Species worth considering for Mean Annual Rainfall 1000-1600 mm

Mean Annual Temperature (Altitude)

18-20°C (1400-1800 metres)

18°C and below (1800 metres and above)

7.
8.
19.
20.
25.
38.
51.
52.
53.
54.
55.
61.
63.
71.
75.
86.
98.
99.
128.
129.
132.
135.
139.
141.
148.
159.
165.

Acacia mangium

Acacia mearnsii

Alnus acuminata

Alnus nepalensis

Araucaria cunninghamii
Casuarina equisetifolia
Cupressus lusitanica (including C. benthamii)
Cupressus macrocarpa

Cupressus torulosa

Dalbergia sissoo

Delonix regia

FEucalyptus citriodora
Eucalyptus cloeziana
Eucalyptus grandis

Eucalyptus maidenii

Eucalyptus resinifera

Ficus benghalensis

Gleditsia triacanthos

Pinus chiapensis

Pinus elliottii var. elliottii
Pinus kesiya

Pinus michoacana

Pinus palustris

Pinus patula subsp. tecunumanii
Pinus taeda

Schizolobium parahybum
Taxodium distichum

3 5 9 15 18 23 24 26 29

33 39 41 47 48 49 57 59 60 68
69 70 74 77 82 84 87 88 93 94
95 102 105 106 107 108 109 110 119 124
136 137 138 140 142 145 146 147 152 156

5.
8.
9.
19.
21.
51.
53.
67.
85.
92.
96.
136.
140.
146.

1
49
69
86
122
142

Acacia decurrens

Acacia mearnsii

Acacia melanoxylon

Alnus acuminata

Alnus rubra

Cupressus lusitanica (including C. benthamii)
Cupressus torulosa
Eucalyptus delegatensis
Eucalyptus regnans
Eucalyptus st.-johnii
Eucalyptus viminalis

Pinus montezumae

Pinus patula subsp. patula
Pinus radiata

3 7 20 24 25 33 383 39 48
52 54 55 57 60 61 63 65 68
70 71 74 75 77 79 80 82 84
87 88 93 94 95 98 99 102 110
124 128 129 132 135 137 138 139 141
145 147 148 149 152 156 159 165
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TABLE 5

Species worth considering for Mean Annual Rainfall 1600 mm and above

Mean Annual Temperature (Altitude)

24°C and above (0-600 metres)

22-24°C (600-1000 metres)

20-22°C (1000-1400 metres)

27.
35.
44 .
66 .

113.
114.
116.
172.

2
26
55

105
133
170

Aucoumea klaineana
Cariniaria pyriformis
Cleistopholis glauca
Fucalyptus deglupta
Hieronyma chocoensis
Musanga cecropioides
Nauclea diderrichii
Octomeles sumatrana
Triplochiton scleroxylon

7 15 16 17 18 20 22 23
29 32 34 38 40 41 43 47
61 63 71 83 95 98 99 100
106 111 112 115 119 120 126 127
155 157 160 162 163 166 167 168
171

25

101
129
169

16. Agathis dammara 16. Agathis dammara

17. Albizia falcataria 26. Araucaria hunsteinii

26. Araucaria hunsteinii 66. Fucalyptus deglupta

35. Cariniaria pyriformis 134. Pinus merkusii (Island Provs.)
66. Eucalyptus deglupta

2 7 15 18 20 23 25 29 32 34

38 40 41 43 47 51 53 54 55 61 7 8 15 17 18 19 20 23 25 29
63 71 75 83 95 98 99 100 101 104 32 35 38 40 41 43 47 49 51 52
105 106 111 112 114 115 116 119 120 126 53 54 55 61 63 71 75 86 95 98
127 128 129 132 133 134 139 141 155 157 99 100 101 105 106 111 112 115 119 127
159 160 162 163 165 166 167 168 169 170 128 129 132 133 135 139 141 148 157 159
171 172 160 163 165 166 171

18-20°C (1400-1800 metres) 18°C and below (1800 metres and above)

5 7 8 9 15 16 18 19 20 23 5 7 8 9 19 20 21 24 25 38
24 25 26 29 38 41 47 48 49 51 48 49 51 52 53 54 55 61 63 67
52 53 54 55 61 63 66 71 75 86 71 75 85 86 92 95 96 98 99 122
95 98 99 105 106 119 124 128 129 132 124 128 129 132 135 136 139 140 141 146
134 135 136 139 140 141 146 148 159 165 148 149 159 165
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Species Tolerant of Particular Soil Conditions

TABLE 6

Heavy Soils

Acacia auriculiformis
Acacia farnesiana
Acacia mearnsii

Acacia nilotica
Acacia pendula

Acacia salicina

Acacia senegal

Agathis dammara
Albizia falcataria
Albizia lebbek

Alnus acuminata
Araucaria cunninghamii
Araucaria hunsteinii
Aucoumea klaineana
Azadirachta indica
Bombacopsis quinata
Calliandra calothyrsus
Campnosperma brevipetiolata
Cariniaria pyriformis
Casuarina glauca
Cedrela odorata
Colophospermum mopane
Cordia alliodora
Cryptomeria japonica
Eucalyptus botryoides
Eucalyptus camaldulensis (N. Provs.)

60.
65.
69.
73.
74.
75.
76.
78.
79.
80.
81.
85.
87.
89.
91.
92.
93.
95.
96.
99.
101.
103.
104 .
105.
107.

Eucalyptus camaldulensis (S. Provs.)

Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus
Eucalyptus

dalrympleana
globulus
largiflorens
maculata
maidenii
melliodora
microtheca
nitens
obliqua
occidentalis
regnans
robusta
salmonophloia
sideroxylon
st.-johnii
tereticornis
urophylla
viminalis

Gleditsia triacanthos
Gmelina arborea
Haloxylon aphyllum
Hieronyma chocoensis
Jacaranda copaia
Khaya senegalensis

108.
109.
110.
112.
129.
130.
132,
133.
135.
137.
138.
145.
147.
148.
151.
152.
157.
159.
160.
162.
165.
166.
167.
168.
173.

Leucaena leucocephala (Hawaiian type)
Leucaena leucocephala (Salvador type)
Liquidambar styraciflua

Melaleuca leucadendron

Pinus elliottii var, elliottii
Pinus greggii

Pinus kesiya

Pinus merkusii (Continental Provs.)
Pinus michoacana

Pinus occidentalis

Pinus oocarpa

Pinus pseudostrobus

Pinus roxburghii

Pinus taeda

Prosopis cineraria

Prosopis juliflora

Samanea saman

Schizolobium parahybum

Sesbania grandiflora

Swietenia macrophylla

Taxodium distichum

Tectona grandis

Terminalia brassii

Terminalia calamansami

Zizyphus spina-christi

61



TABLE 6 (cont.)

Species Tolerant of Particular Soil Conditions

Impeded Drainage/Waterlogging Saline Soils

1. Acacia albida 81. Eucalyptus occidentalis 4. Acacia cyclops

2. Acacia auriculiformis 87. Eucalyptus robusta 6. Acacia farnesiana

7. Acacia mangium 91. Eucalyptus sideroxylon 12. Acacia salicina

10. Acacia nilotica 104. Hieronyma chocoensis 39. Casuarina glauca
29. Bombacopsis quinata 105. Jacaranda copaia 45, Colophospermum mopane
34. Campnosperma brevipetiolata 112, Melaleuca leucadendron 56. Elaeagnus angustifolia
38. Casuarina equisetifolia 113. Musanga cecropioides 81. Eucalyptus occidentalis
39. Casuarina glauca 148. Pinus taeda 90. Eucalyptus sargentii
45. Colophospermum mopane 151. Prosopis cineraria 99. Gleditsia triacanthos
46. Conocarpus lancifolius 153. Prosopis tamarugo 103. Haloxylon aphyllum
54, Dalbergia sissoo 156. Salix babylonica var. sacramenta 105. Jacaranda copaia
57. Eucalyptus botryoides 157. Samanea saman 112. Melaleuca leucadendron
59. Eucalyptus camaldulensis (N. Provs.) 160. Sesbania grandiflora 153. Prosopis tamarugo
60. FEucalyptus camaldulensis (S. Provs.) 163. Tabebuia rosea 161. Simmondsia chinensis
73. Eucalyptus largiflorens 165. Taxodium distichum 164. Tamarix aphylla
78. Eucalyptus microtheca 167. Terminalia brassii

0¢




TABLE 6 (cont.)

Species Tolerant of Particular Soil Conditions

Alkaline Soils

2.
3.
4.
6.
10.
11.
12.
14.
18.
30.
38.
39.
40.
42,
45.
46.
47.
50.
52.
53.
56.

Acacia auriculiformis
Acacia cyanophylla
Acacia cyclops

Acacia farnesiana
Acacia nilotica

Acacia pendula

Acacia salicina

Acacia tortilis subsp. raddiana
Albizia lebbek
Brachychiton populneum
Casuarina equisetifolia
Casuarina glauca
Casuarina junghuhniana
Ceratonia siliqua
Colophospermum mopane
Conocarpus lancifolius
Cordia alliodora
Cupressus arizonica
Cupressus macrocarpa
Cupressus torulosa
Elaeagnus angustifolia

58.
59.
60.
70.
72.
73.
76.
78.
81.
89.
90.
91.
96.
98.
99.
100.
103.
105.
106.
108.
109.

Eucalyptus brockwayi

Eucalyptus camaldulensis (N. Provs.)
Eucalyptus camaldulensis (S. Provs.)
Eucalyptus gomphocephala

Eucalyptus intertexta

Eucalyptus largiflorens

Eucalyptus melliodora

Eucalyptus microtheca

Eucalyptus occidentalis

Eucalyptus salmonophloia

Eucalyptus sargentii

Eucalyptus sideroxylon

Eucalyptus viminalis

Ficus benghalensis

Gleditsia triacanthos

Gliricidia sepium

Haloxylon aphyllum

Jacaranda copaia

Jacaranda mimosifolia

Leucaena leucocephala (Hawaiian type)
Leucaena leucocephala (Salvador type)

110.
112.
115,
118.
123.
125.
131.
144,
150.
151,
152.
153.
154.
158.
161.
162.
163.
164 .
165.
]70.
1730

Liquidambar styraciflua
Melaleuca leucadendron
Ochroma pyramidale
Parkinsonia aculeata
Pinus brutia

Pinus caribaea var. bahamensis
Pinus halepensis

Pinus ponderosa var. arizonica
Prosopis chilenmsis
Prosopis cineraria
Prosopis juliflora
Prosopis tamarugo
Robinia pseudoacacia
Schinus molle
Simmondsia chinensis
Swietenia macrophylla
Tabebuia rosea

Tamarix aphylla
Taxodium distichum
Terminalia superba
Zizyphus spina-christi

1z
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INDEX TO SPECIES

1. Acacia albida

2. Acacia auriculiformis
3. Acacia cyanophylla

4. Acacia cyclops

5. Acacia decurrens

6. Acacia farnmesiana

7. Acacia mangium

8. Acacia mearnsii

9. Acacia melanoxylon

10. Acacia nilotica

11. Acacia pendula

12. Acacia salicina

13. Acacia senegal

14. Acacia tortilis subsp. raddiana
15. Acrocarpus fraxinifolius
16 . Agathis dammara

17. Albizia falcataria

18. Albizia lebbek

19. Alnus acuminata
20. Alnus nepalensis
21. Alnus rubra
22. Anacardium occidentale
23. Anthocephalus chinensis
24 . Araucaria angustifolia
25. Araucaria cunninghamii
26. Araucaria hunsteinii
27. Aucoumea klaineana
28. Azadirachta indica
29, Bombacopsis quinata
30. Brachychiton populneum
31. Butyrospermum paradoxum
32. Calliandra calothyrsus
33. cCallitris columellaris
34. Campnosperma brevipetiolata
35. Cariniaria pyriformis
36. Cassia siamea
37. Casuarina decaisneana
38. Casuarina equisetifolia
39. Casuarina glauca
40. Casuarina junghuhniana
41. Cedrela odorata
42, Ceratonia siliqua
43. Chlorophora excelsa
44, Cleistopholis glauca
45. Colophospermum mopane
46. Conocarpus lancifolius
47. Cordia alliodora
48. Cryptomeria japonica
49. Cunninghamia lanceolata
50. Cupressus arizonica
51. Cupressus lusitanica (including C. benthamii)
52. Cupressus macrocarpa
53. Cupressus torulosa
54. Dalbergia sissoo
55. Delonix regia
56. Elaeagnus angustifolia



57. Eucalyptus botryoides

58. Eucalyptus brockwayi

59. Eucalyptus camaldulensis (Northern Provenances)
60. Eucalyptus camaldulensis (Southern Provenances)
61. Eucalyptus citriodora

62. Eucalyptus cladocalyx

63. Eucalyptus cloéziana

64. Eucalyptus crebra (Inland Provenances)
65. Eucalyptus dalrympleana

66. Eucalyptus deglupta

67. Eucalyptus delegatensis

68. Eucalyptus fastigata

69. Eucalyptus globulus

70. Eucalyptus gomphocephala

71. Eucalyptus grandis

72. Eucalyptus intertexta

73. Eucalyptus largiflorens

74. Eucalyptus maculata

75. Eucalyptus maidenii

76. Eucalyptus melliodora

77. Eucalyptus microcorys

78. Eucalyptus microtheca

79. Eucalyptus nitens

80. Eucalyptus obliqua

81. Eucalyptus occidentalis

82. Eucalyptus paniculata

83. Eucalyptus pellita

84 . Eucalyptus propinqua

85. Eucalyptus regnans

86. Eucalyptus resinifera

87. Eucalyptus robusta

88. Eucalyptus saligna

89. Eucalyptus salmonophloia

90. Eucalyptus sargentii

91. Eucalyptus sideroxylon (Inland Victoria Provenances)
92. Eucalyptus st.-johnii

93. Eucalyptus tereticornis (Queensland and New Guinea Provenances)
94, Eucalyptus torelliana

95. Eucalyptus urophylla

96. Eucalyptus viminalis

97. Euphorbia tirucalli

98. Ficus benghalensis

99. Gleditsia triacanthos

100, Gliricidia sepium

101. Gmelina arborea

102. Grevillea robusta

103. Haloxylon aphyllum

104. Hieronyma chocoénsis

105. Jacaranda copaia

106. Jacaranda mimosifolia

107. Khaya senegalensis

108. Leucaena leucocephala (Hawaiian type)
109. Leucaena leucocephala (Salvador type)
110. Liquidambar styraciflua

111. Maesopsis eminii

112. Melaleuca leucadendron

113. Musanga cecropioides

114. Nauclea diderrichii



115,
116.
117.
118.
119.
120.
121,
122,
123.
124,
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141,
142.
143.
144,
145.
146.
147.
148.
149.
150.
151.
152.
153.
154 .
155.
156.
157.
158.
159.
160.
161.
162,
163.
164 .
165.
166 .
167.
168.
169.
170.
171.
172,
173.
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Ochroma pyramidale

Octomeles sumatrana

Parkia biglobosa

Parkinsonia aculeata

Paulownia tomentosa
Peltophorum pterocarpum
Pericopsis elata

Pinus ayacahuite

Pinus brutia

Pinus canariensis

Pinus caribaea var. bahamensis
Pinus caribaea var. caribaea
Pinus caribaea var. hondurensis
Pinus chiapensis

Pinus elliottii var. elliottii
Pinus greggii

Pinus halepensis

Pinus kesiya

Pinus merkusii (Continental Provenances)
Pinus merkusii (Island Provenances)
Pinus michoacana

Pinus montezumae

Pinus occidentalis

Pinus oocarpa

Pinus palustris

Pinus patula subsp. patula
Pinus patula subsp. tecunumanii
Pinus pinaster (Portuguese Provenances)
Pinus pinea

Pinus ponderosa var. arizonica
Pinus pseudostrobus

Pinus radiata

Pinus roxburghii

Pinus taeda

Populus deltoides var. deltoides
Prosopis chilensis

Prosopis cineraria

Prosopis juliflora

Prosopis tamarugo

Robinia pseudoacacia
Roseodendron donnell-smithii
Salix babylonica var. sacramenta
Samanea saman

Schinus molle

Schizolobium parahybum

Sesbania grandiflora

Simmondsia chinensis

Swietenia macrophylla

Tabebuia rosea

Tamarix aphylla

Taxodium distichum

Tectona grandis

Terminalia brassii

Terminalia calamansanai
Terminalia ivorensis

Terminalia superba

Toona ciliata

Triplochiton scleroxylon
Zizyphus spina-christi
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SYNONYMS
Synonym Listed Under:
Acacia arabicCa ..ceesececscssscsesseessess Acacia nilotica (10)
Acacia auriculaeformis ....e.seeeeeeessss.. Acacia auriculiformis (2)
Acacia cavenia se.eevecesscevessesessnses. Acacia farnesiana (6)
Acacia decurrens var. mollis ...eevevee0... Acacia mearnsii (8)
Acacia decurrens var. normalis ........... Acacia decurrens (5)
Acacia leucophylla ....cevvveeveseceeess.s Acacia pendula (11)
Acacia raddiana ......cecee00000c0000000... Acacia tortilis subsp. raddiana (14)
Acacia 5aligNA eeveveeeversssasesseaessasss Acacia cyanophylla (3)
Acacia verek ...cieeeeeercessenessesseesss Acacia senegal (13)
Afrormosia elata .s...ceeeeeeeeeeeesseeess. Pericopsis elata (121)
Agathis alba ...ceveeseeescenssensanesaess Agathis dammara (16)
Agati grandiflora ......ceecec0esese0.... Sesbania grandiflora (160)
Albizia falcata ...eoeeeeeesvscessessesess Albizia falcataria (17)
Albizia molucecana .e.ieeeeeesssesseessses. Albizia falcataria (17)
Alnus jorullensisS ..eeeceeecesessaesesesss Alnus acuminata (19)
AlnuS Oregana «..ceeceecessseecsersseseassss Alnus rubra (21)
Anthocephalus cadamba ......cevve0e0ve.... Anthocephalus chinensis (23)
Anthocephalus indicus ....sec0eeesese0.... Anthocephalus chinensis (23)
Araucaria brasiliana ....ec00000000000.... Araucaria angustifolia (24)
Araucaria klinkii ee..eveseeceseescacssses. Araucaria hunsteinii (26)
Bombacopsis sepium ....eeceeecessescesss., Bombacopsis quinata (29)
Butyrospermum niloticum .¢eveveeveeceess.. Butyrospermum paradoxum (31)
Butyrospermum parkii .....eeecec0eeeoeess. Butyrospermum paradoxum (31)
Calliandra confusa ..ceeeseecsceocesssssees Calliandra calothyrsus (32)
Callitris glaucCa eeeeeeseseessccocsssssess Callitris columellaris (33)
Callitris hugelii .uceeevesecsesseceesesss Callitris columellaris (33)

Callitris intratropica ec.e.eeeeseseeeesss Callitris columellaris.(33)
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Cassia florida ..eeeecevcecocesessecesessss Cassia siamea (36)

Casuarina lepidophloia .seeceseeseecesssss Casuarina glauca (39)

Casuarina littoralis ....c.ceeveeeeeess.s. Casuarina equisetifolia (38)
Cedrela mexicana seeeeeececsescsseseesss.s Cedrela odorata (41)

Cedrela tOONA seessescecsscessccccecesasess ToONA ciliata (171)
Cleistopholis grandiflora ...ceeeevs. «ee.. Cleistopholis glauca (44)
Copaifera MOPANE .ievesssecceacsascesssssss COlOphospermum mopane (45)
Cunninghamia sinensis ..seecveeesceessess. Cunninghamia lanceolata (49)
Cupressus glauca seeseeececesaccsesessssss Cupressus lusitanica (51)
Cupressus hartwegii ....ccoeeceeen eeeeeess Cupressus macrocarpa (52)
Cupressus lindleyi .eeveeeeeveeesceceeeesas Cupressus lusitanica (51)
Cybistax donnell-smithii ....iecevvceccensn Roseodendron donnell-smithii (155)
Eucalyptus bicolor .......... Ceesaenans ... Eucalyptus largiflorens (73)
Eucalyptus bicostata ...cceeeeesssesecsesss Bucalyptus st-johnii (92)
Eucalyptus coolabah ...... ceeesae eeesessss. Bucalyptus microtheca (78)
Eucalyptus gigantea e.eecevessescsesssesss Eucalyptus delegatensis (67)
Eucalyptus hemilampra .....ceeeeveceee0... Eucalyptus resinifera (86)
Eucalyptus multiflora .eceeesseecscessss.. Eucalyptus robusta (87)
Eucalyptus naudiniana ....eceeeeeescc0e... Eucalyptus deglupta (66)
Eucalyptus rostrata .c.ceecesecececssssss. Eucalyptus camaldulensis (59/60)
Eucalyptus umbellata ....evoceveecessssssess Eucalyptus tereticornis (93)
Faidherbia albida .seeeeeecccsscecsccssons . Acacia albida (1)

Gliricidia maculata .e.eeevccsvesesssseess Gliricidia sepium (100)
Grevillea umbricata s.ceeevesessccvessssos Grevillea robusta (102)
Haloxylon ammondendron ...ceeseeesseesses. Haloxylon aphyllum (103)
Leucaena glauCa eeseeeesceassesessessesssss Leucaena leucocephala (108/109)

Melaleuca leucadendra ececeececeecessssssss Melaleuca leucadendron (112)
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Melaleuca quinquenervia ...eeseeeecsees... Melaleuca leucadendron (112)
Melia azadirachta .......ccecevevvveeees.. Azadirachta indica (28)
Melia indica .eeveeeeescensenncns eeeseeess Azadirachta indica (28)
Mimosa farnesiana .....ececeeeeeevsesces.. Acacia farnesiana (6)

Mimosa juliflora .e..eeeeeeeeeesesseesssss Prosopsis juliflora (152)
Mimosa lebbek ...iececerennase cesesessesss Albizia lebbek (18)

Mimosa Sirissa eeeeeveese et reeesas eeee.. Albizia lebbek (18)

Musanga smithii .eveveseeseesesseceessess. Musanga cecropioides (113)
Ochroma 1agopus ....ceeeen Ceeereeans «eees. Ochroma pyramidale (115)
Parkia africana ......cc000eceeveeeseess.. Parkia biglobosa (117)
Peltophorum ferrugineum ¢.....eeveeese.... Peltophorum pterocarpum (120)
Peltophorum inerme ...seevseeesass ceeene .. Peltophorum pterocarpum (120)
Pinus arizonica ....oeceseescsccssessess.. Pinus ponderosa var. arizonica (144)
Pinus australisS .eeceeesessscsesecesasssss Pinus palustris (139)

Pinus cubensisS .sicieeveecverssceansessessss Pinus occidentalis (137)
Pinus halepensis var. brutia ............. Pinus brutia (123)

Pinus insignis ...eseveveoevsscscesesasss. Pinus radiata (146)

Pinus insularis ....ceeveeecvesseseessesss Pinus kesiya (132)

Pinus Khasya .eevvevecesseasssensaensaasss Pinus kesiya (132)

Pinus longifolia «.vveeeeeesseenseesseasss Pinus roxburghii (147)

Pinus maritima ....eeeeeeceesessessnsesses Pinus pinaster (142)

Pinus pseudopatula .ve.ieeeevevsesseacssss. Pinus greggii (130)

Pinus strobus var. chiapensis ............ Pinus chiapensis (128)
Pithecolobium saman ....ceev0vveeeeseessss Samanea saman (157)

Poinciana regia .e.ievvevvecsrcnscesenses. Delonix regia (55)

Populus deltoides var. missouriensis ..... Populus deltoides var. deltoides (149)
Prosopsis spicigera ..c.ececeececcessesss. Prosopis cineraria (151)
Rhamnus spina-christi ........;1....(..... Zizyphus spina-christi (173)

Sarcocephalus trillesii .....vcceveeeeeeee.. Nauclea diderrichii (114)
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Simmondsia californica .secececeeccecessss Simmondsia chinensis (161)
Sterculia diversifolia sseeeesseeeeeessss Brachychiton populneum €30)
Tabebuia donnell-smithii .....s¢s¢e000... Roseodendron donnell-smithii (155)
Tamarix articulata .eeeeeseecesscessess.. Tamarix aphylla (164)

Tamarix orientalis ....e.eoeeeceesseeesss.. Tamarix aphylla (164)
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6. EXPLANATORY NOTES ON THE SPECIES DATA SHEETS

Note: All characteristics 6-40 include reported experience of the

9.

13.

species as an exotic as well as within 1its natural
distribution.

Local or Trade Names

In most cases only the accepted English, local or trade names are
given.

Latitudes

Usually the approximate overall distribution, but in the case of
Eucalypts, the latitudes of principal occurrence are quoted.

Altitudinal Range

In metres above sea level. The ranges given are those which apply
within tropical and subtropical 1latitudes. Some species,

originating from outside this zone, may occur at lower elevations
in temperate latitudes.

Mean Annual Rainfall

Species may often thrive in rainfalls different from those quoted,

but generally more desirable species are available at higher
rainfalls.

Rainfall Regime

Equatorial, all the year round rainfall has been described as
"uniform".

Dry Season

Of the many parameters in use, Laurie's (107) definition of a dry

month as being one with less than 40 mm precipitation has been
applied.

Texture

"Heavy" includes clays, clay loams and sandy clays;
"Medium" includes loams and sandy clay loams;
"Light" includes sands and sandy loams.



14.

19.

21.

22.

23.
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Reaction
"Acid" - pH 6 and below;
"Neutral” - pH 6.1 to 7.4;

"Alkaline" - pH 7.5 and above.

Form

"Exceptional" - very suitable for transmission poles.

"Acceptable" - can be used for transmission poles; suitable for
building poles.

"Poor" - cannot be used for transmission poles.

Other Silvicultural Characteristics

"Aggressive coloniser" - draws attention to the risk of using
species which, when introduced to conditions more favourable than
those of their natural distribution, may be capable of rapid,
uncontrollable colonisation of the surrounding area.

"Provenance variation" - indicates species in which distinct
differences in silvicultural characteristics and production rates
exist, between provenances. Production figures will be the mean
known provenance performances.

"Fixes nitrogen" - a species which is capable (usually due to
mycorrhizal associations) of 'fixing' atmospheric nitrogen (NZ)
into organic complexes. Growth of such species often improves
soil.

"Fire resistant" - a species which either resists serious damage
(e.g. thick bark protects cambium), or regenerates quickly,
vegetatively, after fire damage.

"Fuelwood rotation" - where rotation 1lengths are given, the
figures represent the usual ranges experienced. Extremes will

depend on soil type, use of fertiliser, etc. and have been
omitted.

Production

The range of production levels reported on suitable sites in well
managed stands, but excluding abnormally high or low figures.

R8le in Land Use

Use of the species in afforestation, where the primary object is
not production.
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24. Density

25.

30-31.

33.

34'

"S.G." = specific gravity at 127 moisture content.

Natural.Durability

Natural durability (resistance to attack by fungi and insects) of
heartwood. Chudnoff's (1979) 5-point scale has been used:

Durability in contact with ground Term of durability (years)
Perishable Less than 5
Non-durable 5-10
Moderately durable 10-15
Durable 15-25
Very durable More than 25

N.B. Short rotation trees will have higher proportions of sapwood
and durability may therefore be lower than usual.

Utilization

Uses are described by broad categories. For fuelwood, gross
calorific value dry basis (kJ/kg) is quoted, when available, as
"C.V.".

"Honeyflora" - High yields of nectar suitable for honey
production.

Seed Sources

Only the principal seed sources are listed. Seed of a large
number of species is also available from major commercial seed
houses.

Seeds per Kilogramme

Average figures or the range of reported values.

35. Seed Storage

36.

Storage in airtight conditions is understood, in addition to the

recommendations described. Generally a temperature of 4°C is
preferred.

Pre-treatment

The most common treatments are:-



37.

38.

39.

40.
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i) Bring water to boil, immerse seed, allow to cool for 24
hours,
ii) Soak in cold water for the stated period,
iii) Cold stratify in damp sand for the stated period.

Planting Stock

"Potted plants" includes all containerised stock, whether in
tubes, plastic pots, or other types of container.

Special Requirements

"Grass stage in seedling" - Important. In early years, tree
consists of 'leader' only. Careful weeding is necessary until
tree is well established and a 'normal' crown with side branches
develops.

"Requires mycorrhizae" - When young trees are introduced to sites
q g

new to the species, the soil may need to be 'inoculated' with
cultures of the appropriate mycorrhizal organism.

Germination and Growth

Growth "to plantable size" is only a very approximate indication.
It will depend greatly on ambient temperatures and nursery
techniques. However, periods are quoted to give some idea of the
time required in the nursery, for the planning of species trials
timetables.

Principal Pests and Diseases

Limited to those reported to be of major importance and capable of
limiting the use of the species as an exotic. Even in such cases,
the attacks may be of regional importance and the pests or
diseases may not necessarily present a problem in other parts of
the world.



7. COUNTRIES WITH EXPERIENCE OF AFFORESTATION WITH EXOTIC OR LOCAL SPECIES
Local species in parentheses. Some promising trials are included; however, many countries other than those
listed, are carrying out trials.
Species Countries
1. Acacia albida I KEN NIG (sA) SEN (SuD) UGA (z1M) ZAM
2. Acacia auriculiformis (AUS) I IND MAL NIG  (PNG) SAB UGA ZAN
3. Acacia cyanophylla CHL CYP I MEX MOR
4. Acacia cyclops (AUS)  CYP PAL  (SA)
5. Acacia decurrens ARG BRA I KEN NZ (sA) SLK TAN URG
6. Acacia farnesiana (ARG) AUS  (CHL) CYP (HAW) IND JAM  (MEX) UGA  (USA)
7. Acacia mangium (AUS)  MAL PHI SAB
8. Acacia mearnsii I KEN SA SLK TAN ZIM
9. Acacia meldnoxylon KEN SLK TAN
10. Acacia nilotica AUS CcYp EPT (1) IND (KEN) (NIG) (PAK) SA (SuD)
TAN ZIM
11. Acacia pendula (AUS)
12. Acacia salicina CYP IRA JOR KUW
13. Acacia senegal (NGR) (SEN) (SUD) (TCH)
14. Acacia tortilis subsp. raddiana (ETH) I (SR)  (JOR) KEN (SA) (SoM) (suD) (TAN) (YEM)

€€



Species

Countries

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Acrocarpus fraxinifolius
Agathis dammara

Albizia falcataria

Albizia lebbek

Alnus acuminata

Alnus nepalensis

Alnus rubra
Anacardium occidentale

Anthocephalus chinensis

Araucaria angustifolia

Araucaria cunninghamii

Araucaria hunsteinii
Aucoumea klaineana
Azadirachta indica

Bombacopsis quinata

(D)
(IND)

AUS
SLK

F1J
(ARG)
(CHN)
(USA)

AUS

AUS
PR

(ARG)

(AUS)
ZIM

KEN
(GAB)
GHA

(CR)

MAL

BAN
SOL

(D)

(coL)

(BRA)

(BAN)
(SAB)

AUS

I

MAL
GHA
(1)

(VEN)

NIG

F1J
ZAT

KUw
CR

(D

CHI

(BRA)

KEN

(PNG)
Ive

NGR

TAN

HAW

MAU
(ECU)

IND

JAM

CR

KEN

MAL

SOL
NIG

NIG

UGA ZAM ZIM

I (IND) IVC MAL PHI SAB
(PER)

(MEX) MOZ (PER) SA SLK ZIM
FI1J I (IND) IVC (PHI) (PNG)
SA TAN UGA YA

MAU NIG (PNG) TAN TRI UGA

TAN
SUD UGA
SUD TCH

Ve



Species

Countries

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

Brachychiton populneum
Butyrospermum paradoxum
Calliandra calothyrsus
Callitris columellaris
Campnosperma brevipetiolata
Cariniaria pyriformis
Cassia siamea

Casuarina decaisneana

Casuarina equisetifolia

Casuarina glauca
Casuarina jupghuhniana

Cedrela odorata

Ceratonia siliqua

Chlorophora excelsa

Cleistopholis glauca

(AUS)

IND
(AUS)
(PNG)
(coL)
GHA
(AUS)

ARG
SLK

(AUS)
TAI

ARG
NIG

(ALG)
PAL

COB

COB

CYP

(MEX)
BRA

(soL)

(D

BRA
TAN

CYP

BRA
PHI

AUS
POR

NIG

NIG

KEN

NIG

CHL

(coL)
SL

(cYP)
SP

MAL

SUD

CHN

ISR

CUB
SOL

GHA
(TUN)

MLW SA UGA
TAN UGA
EGY I KEN MEX MAU

KEN PAL USA

ECU FI1J GHA IND MAD
TAN TRI UGA

(GRE) I KEN LEB MEX
USA ZIM

PR

1



Species

Countries

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Colophospermum mopane
Conocarpus lancifolius

Cordia alliodora

Cryptomeria japonica
Cunninghamia lanceolata
Cupressus arizonica

Cupressus lusitanica

Cupressus macrocarpa
Cupressus torulosa
Dalbergia sissoo

Delonix regia

Elaeagnus angustifolia

Fucalyptus botryoides

Eucalyptus brockwayi

(SOM)

(BRA)
(PR)

BRA
ARG

ARG
MLW

COL
SA
ECU

ECU
SL

CYP

ALG
USA

ALG

NIG

SUD

COB
SL

IRA

(CHN)

AUS

AUS
POR

KEN
ZIM
(D)

F1J
TAN

(IRA)

ARG

MOR

(sA)

(coL)
SOL

(JAP)
I
IRA

BRA
PR

NZ

MEX

I
VEN

(TUR)

BRA

(zAM)

(CR)
TRI

NZ
JPA
(MEX)

CHL
SA

SA

(PAK)

JAM
ZAM

USA

HAW

(z1M)

(ECU)

UGA

SA

MAL

(UsA)

coL
SP

TAN

SUD

KEN
ZIM

ITA

F1J
(VEN)

TAN

(TWN)

CR
TAN

UGA

ZIM

(MAD)

KEN

Ive

ZIM

ECU
UGA

MAU

MAL

MAU

VEN

NIG

MOR

NH

KEN
ZA

PAK

NZ

NIG

(MEX)
ZIM

SA

SA

9¢€



Species Countries

59. Eucalyptus camaldulensis ALG ANG ARG BRA CHL COB CYP GRE 1 ISR

60. ITA KEN LBY MAD MOR NIG PAK POR SA SP
TAN TUN TUR URG UsA ZAM ZIM

61, Eucalyptus citriodora ARG BRA BUR CHL COB F1J GUA HAW I MLW
POR SA SP TAN ZAM ZIM

62. Eucalyptus cladocalyx (AUS)  MOR SA USA

63. Eucalyptus cloeziana BRA COB KEN MAD NIG SA SL TAN UGA ZAM
ZIM

64. Eucalyptus crebra BRA I HAW SA

65. Eucalyptus dalrympleana BRA BOL PER SA USR

66. Eucalyptus deglupta BRA COB COL CR CUB F1J HAW 1 (IND)  IVC
MAL NIG (pHI) (PNG) SAB SL SLK SOL SUR ZAI

67. Eucalyptus delegatensis NZ SA

68. Eucalyptus fastigata BRA NZ SA

69. Eucalyptus globulus ALG ARG (AUS) BRA CHI COL ECU ETH I ITA
KEN NZ PER POR SA SP TAN URG USA ZIM

70. Eucalyptus gomphocephala ALG CYP ETH ISR ITA LBY MOR TUN TUR URG

71. Fucalyptus grandis ANG ARG BRA COB coL BRA I KEN MLW MOz
NIG RWA SA SP TAN UGA URG ZAI ZAM ZIM

72. Eucalyptus intertexta -

LE
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Species Countries

73. Eucalyptus largiflorens I SA

74 . Eucalyptus maculata (AUS) BRA GHA I ISR KEN MAD SA SL TAN
TUR UGA ZAI ZAM ZIM

75. Eucalyptus maidenii BRA BUR CAM HAW ITA KEN MAD MLW PER NIG
SA SP TAN ZIM

76. Eucalyptus melliodora SA

77. Eucalyptus microcorys BRA HAW KEN MAD MAL SA SLK TAN UGA ZATI
ZIM

78. Eucalyptus microtheca IRA IRQ PAK NIG SUD

79. Eucalyptus nitens ARG BOL BRA NZ PER SA USA ZIM

80. Eucalyptus obliqua I NZ

81. Eucalyptus occidentalis ALG HAW ISR MOR SLK TUN

82. Eucalyptus paniculata ARG BRA HAW KEN MAD SA SL UGA ZAM ZIM

83. Eucalyptus pellita BRA ZIM

84. FEucalyptus propinqua BRA SA

85. Eucalyptus regnans KEN NZ SA TAN UGA

86. Fucalyptus resinifera ARG BRA HAW KEN SA SLK TAN UGA ZAM ZIM

87. Eucalyptus robusta ANG ARG  (AUS) BRA CHL CHN CAM COB CR F1J
GRE HAW I IND KEN MAD MAL MAV NIG NZ
PER PHI PNG PR SA SLK UGA ZAI

8¢



Species Countries

88. Eucalyptus saligna ANG ARG BRA BUR CAM GRE HAW I IND KEN
MLW MOR MOZ NIG NZ RWA SA TAN UGA URG
ZAT ZAM ZIM

89. Eucalyptus salmonophloia MOR SA

90. Eucalyptus sargentii MOR

91. Eucalyptus sideroxylon (AUS) BRA BUR COB MOR SA ZIM

92. Eucalyptus st.-johnii BOL ECU KEN PER

93. Eucalyptus tereticornis ARG BOT BRA COB COL CHL CHN ETH F1J GHA
I ISR Ive MAD MAL MAU MOZ PAK PAR PHI
PNG PR SOL SUD URG ZATI ZAM ZIM

94. Eucalyptus torelliana ARG AUS F1J GHA I MAL NIG SOL ZAM ZIM

95. Eucalyptus urophylla ARG AUS BRA CAM COB F1J (IND) IvC MAD MAL
NIG PNG SOL

96. Eucalyptus-viminalis ARG BOL CHL FRA GRE HAW I NZ PER SA
SP

97. Euphorbia tirucalli I MEX

98. Ficus benghalensis (1) PAK UGA

99. Gleditsia triacanthos ARG AUS I ISR ITA KEN SA SP TAN TUR
URG  (USA)

100. Gliricidia sepium (BRA) NIC NIG PHI  (PR)  (VEN)

6€



Species

Countries

101.

102.

103.

104.

105.

106 .

107.

108.
109.

110.

111.

112.

113,

114.

115,

116.

Gmelina arborea

Grevillea

Haloxylon
Hieronyma

Jacaranda

robusta

aphyllum
chocoensis

copaia

Jacaranda mimosifolia

Khaya senegalensis

Leucaena leucocephala

Liquidambar styraciflua

Maesopsis

Melaleuca

eminii

leucadendron

Musanga cecropioides

Nauclea diderichii

Ochroma pyramidale

Octomeles

sumatrana

BRA
SL

ANG
PER

(CHN)
COL
(BRA)
ARG
CAR

AUS
ZAN

ARG
CR

(AUS)
(TAI)

CAM
FIJ

(BEL)
SLK

BRA

CR
UGA

ARG
RWA

(USR)
CR
(HON)
(BOL)
(coB)

GUA

BRA
FIJ

CAM

IvC
(NIG)

(coL)

(PHI)

FI1J
VEN

(AUS)
SA

(ECU)
KEN
BRA

(GHA)

(HAW)

(UsA)
GHA

(IND)

UGA

CR

(PNG)

GHA

CR
SLK

(NIC)
MLW
IND

IND

ZIM
(KEN)

LIB

(ECU)

SAB

ETH
TAN

PAK
TAN
(1IVC)

MAU

MAL

MAD

I

(soL)

IvC MAL

HAW I

TAN  (URG)

ZIM
(NIG) (SEN)
(MEX) NIG
SAB SOL
MAL MOZ
IND MAL

JAM

(VEN)

(SL)

PR

TAN

PNG

(PER)

NIG

KEN

SUD

PHI

(uGa)

(SAB)

PNG

PHI

ZAM

(ZAT)

SL

SAB

o¥



Species

Countries

117.
118.
119.
120.
121.
122.
123.
124
125.
126.

127.

128.

129.

1300

Parkia biglobosa

Parkinsonia aculeata

Paulownia tomentosa

Peltophorum pterocarpum

Pericopsis elata

Pinus
Pinus
Pinus
Pinus
Pinus

Pinus

Pinus

Pinus

Pinus

ayacahuite

brutia

canariensis

caribaea var. bahamensis
caribaea var. caribaea

caribaea var. hondurensis

chiapensis

elliottii var. elliottii

gregii

CYp
ARG
AUS
(GHA)
KEN
AUS
AUS
AUS
ARG
AUS

LIB
SWZ

AUS

ARG
ZAT

ARG

1
BRA
CAM

(1vC)
MLW

(cyp)
ISR

(BAH)
AUS

(BEL)

MAD
TAI

KEN

AUS
ZIM

SA

ISR
(JAP)
HAW
NIG
SA
IRA
NZ
BEL
BRA
BRA

MAL
TAN

MAL

F1J

KUW
PAR
(1)
(ZAI)
TAN
(ISR)
SA
COB
(CUB)
COB

MLW
TRI

PNG

KEN

PAK SUD
IND KAM
UGA ZIM
SA (TUR)
SP USA
I KEN
MAD SA
CR I
MOZ NH
UGA VEN
SA TAN
MAD MLW

(MAL)

MAD
SUR

IND
NIG

UGA

NZ

(SLK)

SA
UGA
F1J

SA
ZAT

ZAM

SA

USA

ZAT
ZAT
JAM

SLK
ZIM

TAN

ZAM

KEN
SUR

UGA

1474



Species Countries
131. Pinus halepensis ARG AUS CHL  (GRE) SA URG
132. Pinus kesiya AUS CoOL (1) IND KEN MAD (PHI) SA (TAI) TAN
ZATI ZAM
133. Pinus merkusii (IND) JAM MAD MAL PNG SA ZAM
:§§: Pinus michoacana KEN MAD SA TAN UGA ZAM ZIM
136. Pinus montezumae COB  (MEX) SA ZIM
137. Pinus occidentalis (cuB) JAM KEN TAN
138. Pinus oocarpa BRA COB COoL FI1J IND LIB MAL PR SA SLK
SOL TAI ZAM
139. Pinus palustris AUS NZ SA UGA  (USA) zIM
140. Pinus patula subsp. patula ANG ARG ECU I KEN MAD MLW MOZ NG PER
SA SWZ TAN UGA ZATI ZIM
141. Pinus patula subsp. tecunumanii -
142. Pinus pinaster (Portuguese ARG AUS BRA CHL (FR) (IT) NZ (POR)  SA (sp)
Provenances) (TUN)  URG
143. Pinus pinea (ALG) AUS  (cYP) (ISR) (LEB) (LBY) (TUN)
144, Pinus ponderosa var. arizonica ARG AUS NZ
145. Pinus pseudostrobus AUS BRA coL 1 KEN MOZ PNG SA TAI TAN

UGA

(47



Species

Countries

146.

147.
148.
149.
150.
151.

152.

153.
154.
155.
156.
157.
158.
159.
160.

161.

Pinus radiata

Pinus roxburghii

Pinus taeda

Populus deltoides var. deltoides
Prosopis chilensis

Prosopis cineraria

Prosopis juliflora

Prosopis tamarugo

Robinia pseudoacacia
Roseodendron donnell-smithii
Salix babylonica var. sacramenta
Samanea saman

Schinus molle

Schizolobium parahybum

Sesbania grandiflora

Simmondsia chinensis

ARG
POR

AUS
ARG

ARG

(D

(ECU)
(USA)

(CHL)
ARG

(CR)
BRA
AUS
ARG

(BRA)

AUS

AUS
SA

(1)
IRA
MAD
SUD

PAK

CHL

(GUA)

F1J

CHL

HON

F1J

(MEX)

BOL
SP

NG

UsA

ISR

CYP

(HON)

HAW
I
MEX

(D)

(Usa)

BRA
TAN

SA

NIG

KEN

IRA

(MEX)

PHI

KEN

(IND)

CHL COL
UGA URG
ZIM

NZ SA
SA (UsA)
KUW  (MEX)
ISR JAP
SLK

(MEX) NIG
(MAL) (PHI)

ECU
ZIM

URG

ZIM

PAK

URG

(PER)

PR

KEN

(USA)

(PER)

TAN

ZIM

SUuD

UGA

NZ

UAE

Usa

374



Species Countries

162. Swietenia macrophylla (BEL) F1J HAW I IND MAL MAR  (MEX) NIG PHI
PR SLK TRI

163. Tabebuia rosea (BEL) (cOL) PR SLK SOL  (TRI)

164. Tamarix aphylla ALG ISR KUW MOR PAK

165. Taxodium distichum ARG

166. Tectona grandis BAN BEN (KAM) COL CUB ECU GHiA (D) IND IvC
MAL MAU PR SL SLK  (TAI) TAN TOG TRI VEN

167. Terminalia brassii F1J NH PNG  (SOL)

168. Terminalia calamansanai MAL  (PHI) (PNG) (SOL)

169. Terminalia ivorensis F1J (GHA) (Ivc) (NIG) (sL) SOL TAN TRI UGA

170. Terminalia superba ANG  (CAR) (coB) FIJ (GHA) (IvCc) (LIB) NH (NIG) SOL
TAN  (TOG)  TRI uca  (zAI)

171. Toona ciliata ARG AUS (BAN) CR HAW (1) KEN MLW PNG PR
TAN UGA

172. Triplochiton scleroxylon (GHA) (IVC)  NIG

172. Zizyphus spina-christi (EPT) (SUD)
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ALG
ANG
ARG
AUS

BAH
BAN
BEL
BEN
BOL
BOT

BUR

CAM
CAR
CBD
CHL
CHN
COB
COL

CUB
Cvl
CYp

ECU
EPT
ETH

FLJ
FRA

GAB
GAM
GHA
GRE
GUA

HAW
HON

KEY

Algeria
Angola
Argentina
Australia

Bahamas
Bangladesh
Belize
Benin
Bolivia
Botswana
Brazil
Burundi

Cameroons

Central African Republic
Cambodia

Chile

China

Congo

Colombia

Costa Rica

Cuba

Cape Verde Islands
Cyprus

Ecuador

Egypt
Ethiopia

Fiji
France

Gabon
Gambia
Ghana
Greece
Guatemala

Hawaii
Honduras
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TO COUNTRY ABBREVIATIONS

I India

IND Indonesia
IRA Iran

IRQ Iraq

ISR Israel

ITA Italy

IVC Ivory Coast

JAM
JAP
JR

Jamaica
Japan
Jordan

KEN
KUW

Kenya
Kuwait

LBY
LEB
LIB

Libya
Lebanon
Liberia

Madagascar
Malaya
Martinique
Mauritius
Mexico
Malawi
Morocco
Mozambique

MEX
MLW
MOR
MOZ

NEP
NGR

Nepal

Niger

New Hebrides
Nigeria
Netherlands
New Zealand

NIG

NZ

PAK
PAR
PER
PHI
PNG
POR

Pakistan
Paraguay

Peru

Philippines
Papua New Guinea
Portugal

Puerto Rico

RWA Rwanda

SA

SAB
SEN
SL

SLK
SOL
SOM
SP

SUD
SUR
SWz

TAI
TAN
TCH
TOG
TRI
TUN
TUR
TWN

UAE

UGA
URG
USA
USR

VEN

ZAI
ZAM
ZAN
ZIM

South Africa
Sabah
Senegal
Sierra Leone
Sri Lanka
Solomon Islands
Somalia
Spain

Sudan
Surinam
Swaziland

Thailand
Tanzania
Tchad
Togo
Trinidad
Tunisia
Turkey
Taiwan

United Arab Emirates

Uganda
Uruguay
U.S.A.
U.S.S.R.

Venezuela
Viet Nam

Zaire
Zambia
Zanzibar
Zimbabwe



8.

1.

2.

4.

15.
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TAXONOMY :
1 FAMILY vivvvivnnnnines
2 SYNONYMS wrvvvnnennres

3 LOCAL OR TRADE NAMES .

NATURAL OCCURRENCE :
4 LATITUDES vevvrvrnrans
5 AREAS vivivervnversnss

CLIMATE:
6 ALTITUDINAL RANGE 4.4,
/ MEAN ANNUAL RAINFALL .
& RAINFALL REGIME +v4v4s
G DRY SEASON 4vvvvsnsnss
10 meaN max. TEMP,
HOTTEST MONTH 4vsvvnes
11 MeAN MIN. TEMP,
COLDEST MONTH 4 svvsvss
MEAN ANNUAL TEMP, 444,

SOILS:

13 TEXTURE vivvuvivinines
14 REACTION vevevrensnnes
15 DRAINAGE svvvevrvnvnrs
16 OTHER CHARACTERISTICS

SILVICULTURE :

17 S1ZE vvvviiiivininines
18 DESCRIPTION vevsvevnrs
19 FORM vivuvivininnniass
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS
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PRODUCTION:
22 VOLWME (M/HA/AN) 1141

ROLE IN LAND USE:
23 s v s s OIBRODOTNOYS

TIMBER:

NATURAL DURABILITY ...
PRESERVATION ¢vvevnesn
SAWING svsnsnnnsnnrnns
SEASONING vvvvereranns

24
25
26
27
2
29 OTHER FEATURES «evoess

UTILIZATION:
30 SAW TIMBER sevsrnvsons

31 ROUNDWOOD +vsvsrsnsnss

32 OTHER PRODUCTS 4esvuss

NURSERY:
33 SEED SOURCES s1sssnses

34 SEEDS PER KILOGRAMYE .
35 STORAGE sesvervsvrarns
36 PRE-TREATMENT 4vevvurs
37 PLANTING STOCK ssvvues
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

PRINCIPAL PESTS AND
DISEASES:

40 L N N N N N N NN NN NN NN NN NN

PRINCIPAL REFERENCES:
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Appendix I
Use of INSPIRE Computer Program

This version of INSPIRE is written for wuse with an Apple 1II
microcomputer equipped with the following accessories:

1. 5 inch floppy disk drive

2. printer (preferable but not essential)

3. CP/M BASIC language software

4, 80-column screen display with upper and lower case characters

The BASIC interpreter should be 1loaded into memory to enable
simultaneous access to 5 files (i.e. by MBASIC /F:5). The program
runs entirely interactively and requires very 1little external
instruction to the user. It is divided into four main sections
performing the following functions:

l. to load information about a new species

2. to edit existing information

3. to select species from the database which satisfy given
conditions

4. to print the names of all species in the database, or
information about an individual species, either to the
screen, to the printer or to both.

The program will ask for all information it requires and has many
built-in diagnostics. Instructions may be given in upper or lower
case characters. Details and advice, and also copies of the complete
database on floppy disk, are available on request.

Subsequent pages show a typical program printout of recorded data for an
individual species, followed by an example of a typical selection run
and the results obtained.
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- INSPIRE PROGRAM EXAMPLES -



Species 1 Acacia albida Del.

61

altitude (metres)

mean annual rainfall (mm)
rainfall regime

dry season (months)

mean max. temp. hottest month (C)
mean min. temp. coldest month (C)
mean annual temperature (C)

soil texture

soil reaction

soil drainage

other soil characteristics

size of tree (metres)

form of tree

light requirements

other silvic. characteristics

production potential (m3/ha/an)
role in land use

timber density (S.G.)
sawtimber utilization

roundwood utilization

other timber products

0 to 2000

250 to 1000
winter, summer
6 to 9

30 to 42

6 to 18

18 to 30

light, medium

neutral, acid

free draining, seasonally waterlogged
*saline

15 to 25

poor

strongly demanding

coppices/root suckers,
*frost resistant, termite resistant,
drought hardy, fixes nitrogen

shade and shelter, agroforestry,
soil improvement

.58 to .71

boxes crates etc., furniture,

boat building

posts, fuel/charcoal,

shortfibre pulp, miscellaneous
tannins, fodder, gums
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HELLO!...and welcome to INSPIRE

Do you want to L)oad E)dit S)elect P)rint

characteristic of interest?

(give characteristic number or describe in words, put ? for list)

or

F)inish? s

?77?

1 altitude (metres) 12 size of tree (metres)

2 mean annual rainfall (mm) 13 form of tree

3 rainfall regime 14 1light requirements

4 dry season (months) 15 other silvic. characteristics
5 mean max. temp. hottest month (C) 16 production potential (m3/ha/an)
6 mean min. temp. coldest month (C) 17 role in land use

7 mean annual temperature (C) 18 timber density (S.G.)

8 soil texture 19 sawtimber utilization

9 soil reaction 20 roundwood utilization
10 soil drainage 21 other timber products
11 other soil characteristics

characteristic of interest?

(give characteristic number or describe in words, put ? for list)

7?2

mean annual rainfall (mm)

your value(s) for mean annual rainfall (mm)?
lower value? 450
upper value? (press RETURN if none) 500

Selection 1

39 main species:- 1 3 4 6 10 11
30 31 42 45 46 50
62 73 78 81 89 91
131 143 150 151 152 158

10 marginal species:- 18 20 22 64 70 90

Do you want to C)ontinue the elimination,
R)evert to a previous selection,
or F)inish
?c

characteristic of interest?

(give characteristic number or describe in words, put ? for list)

? temp

12
54
97
161
93

13
56
117
164
98

14
59
118
173
99

28
60
123

154

k% ERROR ** wording not unique - which characteristic do you mean please?

5 mean max. temp. hottest month (C)
6 mean min. temp. coldest month (C)
7

or mean annual temperature (C)
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characteristic of interest?
(give characteristic number or describe in words, put ? for list)
? 7

mean annual temperature (C)

your value(s) for mean annual temperature (C)?
lower value? 21
upper value? (press RETURN if none) 23

Selection 2

23 main species:- 1 3 6 12 28 30 42 54 59
73 78 81 89 91 97 118 150 151
161 164 173

12 marginal species:- 4 13 18 20 45 60 64 70 90
98 99

Do you want to C)ontinue the elimination,
R)evert to a previous selection,
or F)inish
?c

characteristic of interest?
(give characteristic number or describe in words, put ? for list)
? 4

dry season (months)

your value(s) for dry season (months)?
lower value? 5
upper value? (press RETURN if none)

Selection 3

12 main species:- 3 6 12 28 54 59 73 78 81
91 161
10 marginal species:- 4 18 20 45 60 64 70 93 98

Do you want to C)ontinue the elimination,
R)evert to a previous selection,
or F)inish
?7c

characteristic of interest?
(give characteristic number or describe in words, put ? for list)
? soil reaction

soil reaction

please put 'Y' for choices of interest, otherwise press RETURN

? y alkaline
? neutral
? acid

62
152

93

89

99
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Selection &

10 main species:-

3 Acacia cyanophylla Lindl.

6 Acacia farnesiana (L.) Willd.

12 Acacia salicina Lindl.

59 Eucalyptus camaldulensis Dehnh. (Northern Provenances)

73 Eucalyptus largiflorens F. Muell.

78 Eucalyptus microtheca F.Muell.

81 Eucalyptus occidentalis Engl.

89 Eucalyptus salmonophloia F. Muell.

91 Eucalyptus sideroxylon A. Cunn. ex Woolls.
161 Simmondsia chinensis (Link) Schneid.

7 marginal species:- 4 18 45 60 70 98 99

Do you want to C)ontinue the elimination,
R)evert to a previous selection,
or F)inish
? c

characteristic of interest?
(give characteristic number or describe in words, put ? for list)
? land use

role in land use

please put 'Y' for choices of interest, otherwise press RETURN

shade and shelter
agricultural shade
windbreaks

erosion control
dune/soil stabilisation
agroforestry

land reclamation

soil improvement
ornamental
miscellaneous

D D ) Y N N ) N ) )
<< <

Must ALL these conditions be met? (Y/N)? n

Selection 5

7 main species:-

3 Acacia cyanophylla Lindl.

6 Acacia farnesiana (L.) Willd.

12 Acacia salicina Lindl.

73 Eucalyptus largiflorens F. Muell.
78 Eucalyptus microtheca F.Muell.

81 Eucalyptus occidentalis Engl.

89 Eucalyptus salmonophloia F. Muell.

5 marginal species:-
4 Acacia cyclops A. Cunn. ex G. Don.
18 Albizia lebbek (L.) Benth.
45 Colophospermum mopane (Kirk ex Benth.) Kirk ex J. Leonard
70 Eucalyptus gomphocephala DC.
99 Gleditsia triacanthos L.
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Do you want to C)ontinue the elimination,
R)evert to a previous selection,
or F)inish
?7c

characteristic of interest?
(give characteristic number or describe in words, put ? for list)
? roundwood

roundwood utilization

please put 'Y' for choices of interest, otherwise press RETURN

transmission poles
building poles/piling
y posts
y fuel/charcoal
shortfibre pulp
longfibre pulp
veneer/plywood
turnery
miscellaneous

D D D D D e eD 6D D

Must ALL these conditions be met? (Y/N)? y

Selection 6

6 main species:-

6 Acacia farnesiana (L.) Willd.

12 Acacia salicina Lindl.

73 Eucalyptus largiflorens F. Muell.
78 Eucalyptus microtheca F.Muell.

81 Eucalyptus occidentalis Engl.

89 Eucalyptus salmonophloia F. Muell.

4 marginal species:-
18 Albizia lebbek (L.) Benth.

45 Colophospermum mopane (Kirk ex Benth.) Kirk ex J. Leonard
70 Eucalyptus gomphocephala DC.
99 Gleditsia triacanthos L.

Do you want to C)ontinue the elimination,
R)evert to a previous selection,
or F)inish
?7 f

Do you want N)o output at all,
a S)imple list of selected species only,
or F)ull output for each selected Species

Do you want to L)oad E)dit S)elect P)rint or F)inish? f

end of INSPIRE

Thank you....and goodbye
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INSPIRE Species Selections
Kk kkkdkkhokkkdkkkkkkkk Kk kK kk

mean annual rainfall (mm) 450 to 500
mean annual temperature (C) 21 to 23
dry season (months) b}

soil reaction alkaline

role in land use windbreaks

or erosion control
or dune/soil stabilisation

roundwood utilization posts

and fuel/charcoal

Selected Species

6 main species:-
6 Acacia farnesiana (L.) Willd.
12 Acacia salicina Lindl.
73 Eucalyptus largiflorens F. Muell.
78 Eucalyptus microtheca F.Muell.
81 Eucalyptus occidentalis Engl.
89 Eucalyptus salmonophloia F. Muell.
4 marginal species:-
* 18 Albizia lebbek (L.) Benth.
* 45 Colophospermum mopane (Kirk ex Benth.) Kirk ex J. Leonard
* 99 Gleditsia triacanthos L.

** 70 Eucalyptus gomphocephala DC.
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20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
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RESET

REM *** PROGRAM INSPIRE (Autumn 1983) ***

REM MAXSTEP = max no. of sel. stages

REM MAXCH = no. of characteristics (see DATA statements)
REM MAXSEL = max. no. of catagories/sel. char.

REM LENSP = max. no. of digits for species code no.

REM LENRAN = max. no. of digits for a range value

REM LENSPNAM = max. no. of characters for species name

MAXSTEP=15: MAXCH=21: MAXSEL=10: LENSP=4: LENRAN=4: LENSPNAM=65

DIM NC(MAXCH),N$(MAXCH) , LN(MAXCH), LCS$ (MAXCH) , LC(MAXCH) , CH(MAXSEL)
DIM OLDSEL(MAXSTEP,MAXSEL+2)

KK$(0)="n": KK$(1)="m": KKS$(2)="y"

BB$(0)="s": BB$(1)="p": BB$(2)="b"

NRANC=0: NSELC=0: FOR I=0 TO MAXCH: READ NC(I)

IF NC(I)>0 THEN GOTO 180

IF NC(I)<O THEN GOTO 190

NRANC=NRANC+1: LN(I)=NRANC: GOTO 190

NSELC=NSELC+1: LN(I)=NSELC

NEXT I

DIM SNS$(NSELC,MAXSEL)

FOR I=0 TO MAXCH: READ N$(I): NEXT I

S=0

FOR I=1 TO MAXCH

IF NC(I)=0 THEN GOTO 260

S=S+1: FOR J=1 TO NC(I): READ SN$(S,J): NEXT J

NEXT 1

NR=NRANC*LENRAN*2: NS=NSELC*MAXSEL

OPEN "R",#1, "RANDATA.RAF" ,NR

OPEN "R",#2,"SELDATA.RAF",NS

OPEN "R",#3,"“"SPNAMES.RAF" , LENSPNAM

OPEN “R",#4,"SPNUMS.RAF", LENSP

FIELD #1,NR AS RS

FIELD #2,NS AS S$

FIELD #3,LENSPNAM AS SPN$

FIELD #4,LENSP AS SNU$

GET #4,1

NSP=VAL(SNUS$)

MAXSFOP=20

DIM IND(NSP),ORD(MAXSFOP)

CAT$(1)="1": CAT$(2)="e": CATS$(3)="s": CAT$(4)="p": CAT$(S5)="f"
HOME: PRINT SPC(20);"HELLO!...and welcome to INSPIRE"
PRINT:PRINT:PRINT

PRINT SPC(10);: PRINT "Do you want to L)oad E)dit S)elect “;
INPUT "P)rint or F)inish”;ANSS

GOSUB 5090

AS$=LEFTS$(ANSS$,1): FOR ICAT=1 TO 5: IF AS$=CATS$(ICAT) THEN GOTO 490
NEXT ICAT

GOSUB 6090: GOTO 420

ON ICAT GOTO 500,1240,2290,4630,5010

REM *kkkkhkhkhkkkkkhdhkkkkkkk

REM * LOAD SECTION *
REM **kkkkhkkkkkhkkhkhkhkkkkk

PRINT: PRINT
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540 INPUT "code number for new species? (press RETURN to finish) ",SNO$
550 IF LEN(SNO$)=0 THEN GOTO 5010

560 IF VAL(SNO$)<¥0 THEN GOTO 600

570 BEEP 12,20: BEEP 15,20

580 PRINT: PRINT "** ERROR ** species number must start with a digit - ";
590 PRINT “please try again”™: GOTO 540

600 IF NSP=0 THEN GOTO 670

610 A$=LEFT$(SNO$+SPACES$(LENSP),LENSP)

620 FOR S=1 TO NSP: GET #4,S+1

630 IF A$=SNU$ THEN GOTO 650

640 NEXT S: GOTO 670

650 BEEP 12,20: BEEP 15,20: PRINT: PRINT "** ERROR ** species ";SNO$;
660 PRINT " is already recorded - please try again”: GOTO 500

670 PRINT: INPUT "name of new species"; SNAMS

680 IF LEN(SNAMS$)>0 THEN GOTO 700

690 GOSUB 6090: GOTO 670

700 NEWREC=1: IF NSP=0 THEN GOTO QIO

710 FOR NEWREC=1 TO NSP: GET #3,NEWREC

720 IF SNAMS$<SPN$ THEN GOTO 750

730 NEXT NEWREC: NEWREC=NSP+1: GOTO 810

740 REM if new species not alphabetically on end of list, shift along one
750 FOR I=NSP TO NEWREC STEP -1

760 GET #1,I: RR$=R$: LSET R$=RR$: PUT #1,I+1

770 GET #2,1: SS$=S$: LSET S$=SS$: PUT #2,I+1

780 GET #3,I: SPP$=SPN$: LSET SPN$=SPP$: PUT #3,I+1

790 GET #4,I+1: SNUM$=SNU$: LSET SNUS$S=SNUMS$: PUT #4,I+2

800 NEXT I

810 RR$=SPACE$(NR)

820 SS$=SPACES$(NS)

830 FOR I=1 TO MAXCH

840 PRINT

850 PRINT N$(I): PRINT STRINGS$(LEN(NS(I)),45)

860 IF NC(I)>0 THEN GOTO 970

870 N1=LN(I)

880 PRINT "lower value™;: INPUT AS$

890 PRINT "upper value";: INPUT BS

900 IF VAL(AS$)<=VAL(BS$) THEN GOTO 940

910 BEEP 12,20:BEEP 15,20: PRINT

920 PRINT "** ERROR ** upper value < lower value - please repeat"”
930 PRINT: GOTO 880

940 1C=(N1-1)*LENRAN*2+1: MID$(RRS, IC,LENRAN)=AS$+SPACE$(LENRAN)
950 IC=IC+LENRAN: MIDS$(RRS,IC,LENRAN)=BS+SPACES$(LENRAN)

960 GOTO 1140

970 N2=LN(I)

980 PRINT "define each required category using Y)es or M)arginal”
990 PRINT "(or press RETURN or 'N' if not required)”: PRINT

1000 FOR K=1 TO NC(I)

1010 PRINT SPC(4);SN$(N2,K)

1020 NEXT K: VTAB VPOS(0)-NC(I)

1030 FOR K=1 TO NC(I)

1040 INPUT ANS$

1050 J=0

1060 IF LEN(ANS$)=0 THEN GOTO 1120

1070 GOSUB 5090

1080 FOR J=0 TO 2: IF LEFT$(ANSS$,1)=KKS$(J) THEN GOTO 1120



1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
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NEXT J

BEEP 12,20: BEEP 15,20: BEEP 12,20: BEEP 15,20: VTAB VPOS(0)-1
GOTO 1040

IC=(N2-1)*MAXSEL+K: K$=MID$(STR$(J),2): MIDS$(SS$,IC,1)=K$
NEXT K

NEXT I

NSP=NSP+1

LSET R$=RR$: PUT #1,NEWREC

LSET S$=SS$: PUT #2,NEWREC

LSET SNU$=SNO$: PUT #4,NEWREC+1

LSET SPN$=SNAMS$: PUT #3,NEWREC

SNUM$=MIDS$(STRS (NSP),2): LSET SNU$=SNUMS$: PUT #4,1

GOSUB 6570: IF LP=-1 THEN GOTO 540

SREC=NEWREC: GOSUB 5450

GOTO 500

REM khkkhkkkkkhkkhkhkkkkkikkkkkk

REM * EDIT SECTION *

REM *hkkkkkkkkkkhkrkhkkkrkk

PRINT: PRINT: PRINT "species to edit? ";

INPUT "(give number or name, press RETURN to finish) " ANS$
IF LEN(ANSS$)=0 THEN GOTO 420

GOSUB 6280: IF IFAIL=1 THEN GOTO 1270

GET #1,SREC: GET #2,SREC: RR$=R$: SS$=S$

EDR=0: EDS=0: EDSNUM=0: EDSNAM=0

PRINT: PRINT "editing species ";SNO$;" ";SPP$
LU=16+LENSP+2+LEN(SPPS): PRINT STRINGS(LU,45)

PRINT: PRINT "characteristic to edit?"”

PRINT “either describe in words, or give characteristic number,"”
PRINT "~ or put ? for a list of characteristics,”
PRINT " or press RETURN to finish"”

PRINT “(n.b. 'species number'/'species name' (or char. no. 0) “;
PRINT "can be specified)”

INPUT ANSS

IF LEN(ANS$)>0 THEN GOTO 1730

IF EDSNAM=0 THEN GOTO 1620

AS=" ":VIF SREC=1 THEN GOTO 1460

GET #3,SREC-1: A$=SPN$

B$=STRINGS(LENSPNAM,122): IF SREC=NSP THEN GOTO 1480

GET #3,SREC+1: B$=SPN$

IF SSN$>AS$ AND SSN$<BS THEN GOTO 1620
AS$S=SPACES(LENSPNAM): LSET SPN$=AS$: PUT #3,SREC

FOR NEWREC=1 TO NSP: GET #3,NEWREC: A$=SPN$

IF SSN$<AS THEN GOTO 1530

NEXT NEWREC: NEWREC=NSP+1

IF NEWREC>SREC THEN WAY=1 ELSE WAY=-1

STA=SRECH+WAY: IF WAY=1 THEN STO=NEWREC-1 ELSE STO=NEWREC
FOR I=STA TO STO STEP WAY

GET #1,1: A$=R$: LSET R$=AS$: PUT #1,I-WAY

GET #2,1: A$=S$: LSET S$=AS$: PUT #2,I-WAY

GET #321: A$=SPN$: LSET SPN$=AS$: PUT #3,I-WAY

J=I+1: GET #4,J: A$=SNU$: LSET SNU$=AS$: PUT: #4,J-WAY
NEXT I

SREC=STO: EDR=1: EDS=1: EDSNUM=1

IF EDR=0 THEN GOTO 1640

LSET R$=RR$: PUT #1,SREC



1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
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IF EDS=0 THEN GOTO 1660

LSET S$=SS$: PUT #2,SREC

IF EDSNAM=0 THEN GOTO 1680

LSET SPN$=SSN$: PUT #3,SREC

IF EDSNUM=0 THEN GOTO 1700

LSET SNU$=SP$: PUT #4,SREC+1

GOSUB 6570

IF LP>=0 THEN GOSUB 5450

GOTO 1270

IF LEFT$(ANSS$,1)<>"?" THEN GOTO 1750

GOSUB 6140: GOTO 1350

GOSUB 5190

IF IFAIL=1 THEN GOTO 1350

IF NC(JJ)>0 THEN GOTO 2100

IF NC(JJ)=0 THEN GOTO 1940

PRINT: PRINT "new species number for ";SNOS§;

INPUT “? (press RETURN if OK) ",SP$

IF LEN(SP$)>0 THEN GOTO 1830

SP$=SNO$: GOTO 1880

IF VAL(SP$)<>0 THEN GOTO 1870

BEEP 12,20: BEEP 15,20

PRINT: PRINT "** ERROR ** species number does not start with a “;
PRINT "digit - please try again™: GOTO 1790

EDSNUM=1: SNO$=SP$

PRINT: PRINT "new species name for ";SPP§;"?"

INPUT “(press RETURN if OK) *,SSN$

IF LEN(SSN$)>0 THEN GOTO 1920

SSN$=SPP$: GOTO 1350

EDSNAM=1

GOTO 1350

EDR=1: N1=LN(JJ)

PRINT: PRINT N$(JJ): PRINT STRING$(LEN(NS$(JJ)),45):PRINT
PRINT "please give new values or press RETURN if OK:-"
IC1=(N1-1)*LENRAN*2+1

PRINT "lower value: old was ";MID$(RRS,IC1,LENRAN);” new";: INPUT A$
IF LEN(A$)=0 THEN A$=MID$(RRS,IC1,LENRAN)

IC2=1C1+LENRAN

PRINT “"upper value: old was ";MID$(RR$,IC2,LENRAN);" new";: INPUT B$
IF LEN(B$)=0 THEN B$=MID$(RRS,IC2,LENRAN)

IF VAL(A$)<=VAL(BS) THEN GOTO 2070

BEEP 12,20: BEEP 15,20: PRINT

PRINT "** ERROR ** wupper value < lower value - please repeat”
PRINT: GOTO 1980

MID$(RRS, IC1,LENRAN)=A$+SPACES (LENRAN)

MIDS$(RRS, IC2,LENRAN)=B$+SPACES (LENRAN)

GOTO 1350

PRINT: PRINT N$(JJ): PRINT STRINGS(LEN(NS$(JJ)),45): PRINT
PRINT "please confirm category settings (old ones shown in brackets):-"
PRINT “press RETURN if OK, otherwise redefine setting by ";
PRINT "Y)es N)o or M)arginal™: PRINT

N2=LN(JJ): IC=(N2-1)*MAXSEL: FOR J=1 TO NC(JJ)
K=VAL(MID$(SS$,IC+J,1))

PRINT " (";KK$(K);") ";SN$(N2,J)

NEXT J: VTAB VPOS(0)-NC(JJ)

FOR J=1 TO NC(JJ)
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2190 INPUT ANS$

2200 IF LEN(ANS$)=0 THEN GOTO 2270

2210 EDS=1: GOSUB 5090

2220 FOR L=0 TO 2: IF LEFT$(ANS$,1)=KKS$S(L) THEN GOTO 2260
2230 NEXT L

2240 BEEP 12,20: BEEP 15,20: BEEP 12,20: BEEP 15,20
2250 VTAB VPOS(0)-1: GOTO 2190

2260 K$=MID$(STRS(L),2): MID$(SS$,IC+J,1)=K$

2270 NEXT J

2280 GOTO 1350

2290 REM khkkhhkkhkkhkkkhkhkkkkhkkkkkkk

2300 REM * SELECT SECTION *

2310 REM **kkkkkkkkkkkkkkkkhhhkhk

2320 REM state of each species is l=main, O=out, -n=marginal by n factors
2330 LSEL=LEN(STRS$(MAXSTEP)): N1=128\LSEL: N2=CINT((NSP/N1)+.499)
2340 STO=N1*LSEL

2350 OPEN "R",#5,"SELTRACE.RAF", STO

2360 FIELD #5,STO AS SVS$ .

2370 PPMAIN=10: PPTOT=15

2380 NSTEP=0

2390 FOR J=1 TO NSP: IND(J)=1: NEXT J: GOTO 2500

2400 PRINT "Do you want to C)ontinue the elimination,”

2410 PRINT SPC(16);"R)evert to a previous selection,”

2420 PRINT SPC(13);"or F)inish”

2430 INPUT ANS$: IF LEN(ANSS$)>»0 THEN GOTO 2450

2440 GOSUB 6090: GOTO 2400

2450 GOSUB 5090: IF LEFT$(ANSS,1)="c" THEN GOTO 2500

2460 1IF LEFTS$(ANSS,1)="f" THEN GOTO 3990

2470 IF LEFT$(ANSS,1)<>"r" THEN GOTO 2440

2480 PRINT: PRINT "reverting to which selection number? ";

2490 INPUT "(put O to restart) ",NSTEP: GOTO 3670

2500 IF NSTEP+1<MAXSTEP THEN GOTO 2550

2510 IF NSTEP=MAXSTEP THEN GOTO 2530

2520 BEEP 15,25: PRINT: PRINT "last selection please!”: GOTO 2550
2530 BEEP 15,25: PRINT: PRINT "limit on selection steps reached - ";
2540 PRINT "please F)inish or R)evert ";: GOTO 2430

2550 PRINT: PRINT: PRINT "characteristic of interest?”

2560 PRINT "(give characteristic number or describe in words, ";
2570 PRINT "put ? for list)": INPUT ANS$

2580 IF LEN(ANS$)>0 THEN GOTO 2600

2590 GOSUB 6090: GOTO 2550

2600 IF LEFT$(ANSS$,1)<>"?" THEN GOTO 2620

2610 GOSUB 6140: GOTO 2550

2620 GOSUB 5190

2630 IF IFAIL=1 THEN GOTO 2550

2640 PRINT: PRINT N$(JJ): PRINT STRINGS(LEN(N$(JJ)),45)
2650 NSTEP=NSTEP+1

2660 OLDSEL(NSTEP,1)=JJ

2670 NN=LN(JJ): IF NC(JJ)>0 THEN GOTO 2990

2680 PRINT: PRINT “"your value(s) for ";N$(JJ);"?"

2690 INPUT " lower value";RLV

2700 INPUT " upper value? (press RETURN if nome) ",ANS$
2710 RUV=VAL(ANS$)

2720 IF LEN(ANSS$)=0 THEN RUV=RLV

2730 IF RLV«<=RUV THEN GOTO 2770
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2740 BEEP 12,20: BEEP 15,20: PRINT
2750 PRINT "#** ERROR ** wupper value < lower value - please repeat”
2760 PRINT: GOTO 2690

2770 OLDSEL(NSTEP,2)=RLV: OLDSEL(NSTEP,3)=RUV

2780 FOR SNO=1 TO NSP

2790 IF IND(SNO)=0 THEN GOTO 2970

2800 GET #1,SNO

2810 ICl=(NN=-1)*LENRAN*2+1: LV=VAL(MID$(R$,ICl,LENRAN))
2820 IC2=IC1+LENRAN: UV=VAL(MID$(R$,IC2,LENRAN))

2830 IF LV=0 AND UV=0 THEN GOTO 2960

2840 NIN=0

2850 IF RLV>=LV AND RLV<=UV THEN NIN=NIN+1

2860 IF RUV>=LV AND RUV<«=UV THEN NIN=NIN+1

2870 IF NIN=2 THEN GOTO 2890

2880 IF NIN=0 THEN GOTO 2920

2890 IF IND(SNO)<0 THEN GOTO 2940

2900 IF NIN=1 THEN IND(SNO)=-1

2910 GOTO 2970

2920 IF RLV>UV OR RUVKLV THEN GOTO 2960

2930 NIN=1: GOTO 2890

2940 IF NIN=1 THEN IND(SNO)=IND(SNO)-1

2950 GOTO 2970

2960 IND(SNO)=0

2970 NEXT SNO

2980 GOTO 3490

2990 PRINT: PRINT “please put 'Y' for choices of interest, “;
3000 PRINT “otherwise press RETURN“: PRINT

3010 FOR J=1 TO NC(JJ): PRINT SPC(4);SN$(NN,J): NEXT J
3020 VTAB VPOS(0)-NC(JJ)

3030 NNOS=0

3040 FOR J=1 TO NC(JJ)

3050 INPUT ANSS

3060 IF LEN(ANS$)=0 THEN GOTO 3120

3070 GOSUB 5090: IF LEFT$(ANSS$,1)="y" THEN GOTO 3110
3080 BEEP 12,20: BEEP 15,20: BEEP 12,20: BEEP 15,20
3090 VTAB VPOS(0)-1

3100 GOTO 3050

3110 NNOS=NNOS+1: CH(NNOS)=J

3120 NEXT J

3130 IF NNOS>0 THEN GOTO 3170

3140 BEEP 12,20: BEEP 15,20: PRINT

3150 PRINT "“** ERROR ** no choices specified - please try again”
3160 PRINT: GOTO 2990

3170 IOR=1: IF NNOS=1 THEN GOTO 3250

3180 PRINT: PRINT "Must ALL these conditions be met? (Y/N)";
3190 INPUT ANS$

3200 IF LEN(ANS$)>0 THEN GOTO 3220

3210 GOSUB 6090: GOTO 3180

3220 GOSUB 5090: IORfO: IF LEFT$(ANSS$,1)="y" THEN IOR=2
3230 IF LEFT$(ANS$,1)="n" THEN IOR=1

3240 IF IOR=0 THEN GOTO 3210

3250 OLDSEL(NSTEP,2)=I0R

3260 FOR K=1 TO NNOS: OLDSEL(NSTEP,K+2)=CH(K): NEXT K
3270 FOR SNO=1 TO NSP

3280 IF IND(SNO)=0 THEN GOTO 3480
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GET #2,SNO

IC=(NN-1)*MAXSEL

MAIN=0: NZER=0

FOR K=1 TO NNOS
ISET=VAL(MID$(S$,IC+CH(K),1))
IF ISET=0 THEN NZER=NZER+1

IF ISET=2 THEN MAIN=MAIN+1
NEXT K

IF NZER=NNOS THEN GOTO 3470

IF IOR=2 THEN GOTO 3410

MM=1: IF MAIN=0 THEN MM=-1
GOTO 3430

IF NZER>0 THEN GOTO 3470

MM=1: IF MAIN<NNOS THEN MM=-1
IF IND(SNO)<O THEN GOTO 3450
IND(SNO)=MM: GOTO 3480

IF MM=-1 THEN IND(SNO)=IND(SNO)-1
GOTO 3480

IND( SNO)=0

NEXT SNO

A$=SPACE$(STO): J=0: K=(NSTEP-1)*N2: FOR I=1 TO NSP
J=J+1: IC=(J-1)*LSEL+1
MID$(AS$,IC,LSEL)=STR$(IND(I))
IF J<N1 THEN GOTO 3560

J=0: K=K+1

LSET SV$=A$: PUT #5,K
A$=SPACES$(STO)

NEXT I

IF J=0 THEN GOTO 3590

LSET SV$=AS$: K=K+1: PUT #5,K

PRINT: PRINT:PRINT "Selection ";NSTEP: PRINT STRINGS$(13,45)

MAIN=0: MARG=0

FOR I=1 TO NSP: II=IND(I)

IF II=1 THEN MAIN=MAIN+1

IF II<0 THEN MARG=MARG+1

NEXT I: NSEL=MAINHMARG: IF NSEL>0 THEN GOTO 3760
BEEP 15,15: PRINT: PRINT "No suitable species found";

PRINT "~ reverting to previous selection”: NSTEP=NSTEP-1

IF NSTEP=0 THEN GOTO 3750

J=0: K=(NSTEP-1)*N2+1: GET #5,K

FOR I=1 TO NSP

J=J+1: IC=(J-1)*LSEL+1: IND(I)=VAL(MID$(SV$,IC,LSEL))
IF I=NSP THEN GOTO 3590

IF J<N1 THEN GOTO 3740

J=0: K=K+1: GET #5,K

NEXT I: GOTO 3590

PRINT: PRINT: PRINT "“Starting from scratch”: GOTO 2380
IF MAIN=0 THEN GOTO 3870

PRINT: PRINT USING "###";MAIN;: PRINT " main species:-
IF MAIN<=PPMAIN OR NSEL<=PPTOT THEN PRINT

FOR I=1 TO NSP: IF IND(I)<>1 THEN GOTO 3860.

GET #3,1: GET #4,1+1

IF MAIN<=PPMAIN OR NSEL<=PPTOT THEN GOTO 3850

IF POS(X)+LENSP+2>80 THEN PRINT TAB(25)

PRINT SPC(1);SNUS;

-e
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3840 GOTO 3860

3850 PRINT SPC(3);SNUS;" ";SPN$

3860 NEXT 1

3870 IF MARG=0 THEN GOTO 3980

3880 PRINT: PRINT USING “###";MARG;: PRINT " marginal species:- *“;
3890 IF NSEL<=PPTOT THEN PRINT

3900 FOR I=1 TO NSP: IF IND(I)>=0 THEN GOTO 3970

3910 GET #3,I: GET #4,I+1

3920 IF NSEL<=PPTOT THEN GOTO 3960

3930 IF POS(X)+LENSP+2¥80 THEN PRINT TAB(25)

3940 PRINT SPC(1);SNUS;

3950 GOTO 3970

3960 PRINT SPC(3);SNUS$;" ™;SPNS

3970 NEXT I

3980 PRINT: PRINT: GOTO 2400

3990 CLOSE #5: KILL "SELTRACE.RAF"

4000 PRINT: PRINT: PRINT "Do you want N)o output at all,”
4010 PRINT SPC(11);" a S)imple list of selected species only,"
4020 PRINT SPC(11l);"or F)ull output for each selected species”
4030 INPUT ANSS

4040 IF LEN(ANS$)>0 THEN GOTO 4060

4050 GOSUB 6090: GOTO 3990

4060 GOSUB 5090: ANS=LEFTS$(ANSS$,1): IF ANS$="n" THEN GOTO 420
4070 IF ANS$="s" OR ANS$="f" THEN GOTO 4090

4080 GOSUB 6090: GOTO 3990

4090 LPRINT SPC(10);"INSPIRE Species Selections”

4100 LPRINT SPC(10);STRINGS$(26,42): LPRINT

4110 FOR I=1 TO NSTEP: LPRINT: NCH=OLDSEL(I,1l)

4120 LPRINT N$(NCH);TAB(41): IF NC(NCH)>0 THEN GOTO 4160

4130 RLV=OLDSEL(I1,2): RUV=OLDSEL(I,3): LPRINT RLV;

4140 IF RUV>RLV THEN LPRINT " to ";RUV ELSE LPRINT

4150 GOTO 4220

4160 IOR=OLDSEL(1,2): FOR J=1 TO MAXSEL: CH(J)=OLDSEL(I,J+2): NEXT J
4170 N2=LN(NCH): LPRINT SN$(N2,CH(1))

4180 FOR J=2 TO MAXSEL: IF CH(J)=0 THEN GOTO 4210

4190 LPRINT SPC(36);: IF IOR=1 THEN LPRINT " or "; ELSE LPRINT "and ";
4200 LPRINT SNS$(N2,CH(J))

4210 NEXT J

4220 NEXT 1

4230 LPRINT: LPRINT: LPRINT SPC(10);"Selected Species”

4240 LPRINT SPC(10);STRINGS$(16,45)

4250 LSP=-1: IF AN$="f" AND NSEL<=MAXSFOP THEN LSP=0

4260 IF MAIN=0 THEN GOTO 4350

4270 LPRINT: LPRINT USING “###";MAIN;

4280 LPRINT " main species:-": FOR J=1 TO NSP

4290 IF IND(J)<>1 THEN GOTO 4340

4300 GET #3,J: GET #4,J+1

4310 LPRINT: LPRINT SPC(8);SNU$;" ";SPN$

4320 IF LSP<O THEN GOTO 4340

4330 LSP=LSP+1: ORD(LSP)=J

4340 NEXT J

4350 IF MARG=0 THEN GOTO 4500

4360 L=0: I=-1

4370 LPRINT: LPRINT USING "###";MARG;: LPRINT “ marginal species:-"
4380 FOR J=1 TO NSP: IF IND(J)<>I THEN GOTO 4480
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4390 GET #3,J: GET #4,J+1: L=L+1

4400 IF LSP<O THEN GOTO 4420

4410 LSP=LSP+1: ORD(LSP)=J

4420 IF I<-5 THEN GOTO 4460

4430 K=ABS(IND(J))

4440 LL=5-K+1: A$=SPACE$(LL)+STRINGS(K,42): LPRINT
4450 LPRINT A$;" ";SNU$;" “;SPN$: GOTO 4470

4460 LPRINT: LPRINT ">*kxxx “:SNU$;" ";SPNS

4470 IF L=MARG THEN GOTO 4500

4480 NEXT J

4490 I=I-1: GOTO 4380

4500 LPRINT STRINGS$(1,12)

4510 IF AN$<>"f" THEN GOTO 420

4520 IF LSP>0 THEN GOTO 4570

4530 BEEP 12,20: BEEP 15,20: PRINT: PRINT

4540 PRINT "Only";MAXSFOP;"species may be printed in full”;
4550 PRINT " - therefore output will not be attempted”: PRINT
4560 GOTO 420

4570 LP=1

4580 FOR LS=1 TO LSP

4590 SREC=0ORD(LS)

4600 GOSUB 5450

4610 NEXT LS

4620 GOTO 420

4630 REM **kkkkkkkkkkkkhkkhkhikk

4640 REM * PRINT SECTION *

4650 REM **kkkkikkkkkkkkkhkhkikkk

4660 PRINT: PRINT: PRINT "Do you want to print to the S)creen ";
4670 INPUT "P)rinter or B)oth ";ANSS

4680 IF LEN(ANSS)>0 THEN GOTO 4700

4690 GOSUB 6090: GOTO 4660

4700 GOSUB 5090

4710 REM LP =0 for screen ~nly, =1 for printer only, =2 for both
4720 FOR LP=0 TO 2: IF LEFT$(ANS$,1)=BB$(LP) THEN GOTO 4740

4730 NEXT LP

4740 PRINT: INPUT “Do you want to print A)1l or S)elected species!’; ANSS
4750 IF LEN(ANSS$)>0 THEN GOTO 4770

4760 GOSUB 6090: GOTO 4740

4770 GOSUB 5090

4780 IF LEFT$(ANSS,1)="s" THEN GOTO 4960

4790 IF LEFTS$(ANSS,1)<>"a" THEN GOTO 4760

4800 PRINT: INPUT “Do you want F)ull information or N)ames only";ANS$
4810 IF LEN(ANS$)>0 THEN GOTO 4830

4820 GOSUB 6090: GOTO 4800

4830 GOSUB 5090

4840 IF LEFTS$(ANSS,1)="f" THEN GOTO 4950

4850 IF LEFT$(ANSS$,1)<>"n" THEN GOTO 4820

4860 IF LP<>1 THEN PRINT

4870 FOR SREC=1 TO NSP: GET #3,SREC: GET #4,SREC+1

4880 IF LP=1 THEN GOTO 4920

4890 PRINT SPC(3);SNUS;" ";SPN$: A%=SREC\20

4900 IF SREC-AZ*20<>0 OR SREC=NSP THEN GOTO 4920

4910 PRINT: INPUT "Press RETURN to continue”,ANS$: PRINT

4920 IF LP<>0 THEN LPRINT SNU$;" ";SPNS$

4930 NEXT SREC: IF LP<>0 THEN LPRINT STRING$(1,12)
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4940 GOTO 420

4950 FOR SREC=1 TO NSP: GOSUB 5450: NEXT SREC: GOTO 420

4960 PRINT: PRINT: PRINT "Species to print? (give number or name, ";
4970 PRINT "press RETURN to finish)": INPUT ANS$

4980 L=LEN(ANSS$): IF L=0 THEN GOTO 420

4990 GOSUB 6280: IF IFAIL=1 THEN GOTO 4960

5000 GOSUB 5450: GOTO 4960

5010 REM *kkskdkddohkdkkkkkkhdkkkkkk

5020 REM * FINISH SECTION *

5030 REM *hkkkkkkkhkkhkkhkkkkkihk

5040 PRINT:PRINT:PRINT: PRINT SPC(30);"end of INSPIRE"
5050 PRINT: PRINT SPC(25);"Thank you....and goodbye”
5060 PRINT: PRINT: PRINT

5070 END
5080 REM .
5090 REM ROUTINE TO CONVERT TEXT STRINGS TO LOWER CASE
5100 FOR II=1 TO LEN(ANS$)

5110 IA=ASC(MID$(ANSS,II,1))

5120 IF IA >= 65 AND IA <= 90 THEN GOTO 5140

5130 GOTO 5160

5140 IA=IA+32

5150 MID$(ANSS$,II,1)=CHRS(IA)

5160 NEXT II

5170 RETURN

5180 REM
5190 REM ROUTINE TO IDENTIFY CHARACTERISTIC SELECTION

5200 IFAIL=0

5210 JJ=VAL(ANSS$): IF JJ=0 AND ANS$<>"0" THEN GOTO 5240

5220 IF JJ>=ICAT-2 AND JJ<=MAXCH THEN RETURN

5230 GOTO 5300

5240 GOSUB 5090: NM=0

5250 FOR KK=ICAT-2 TO MAXCH

5260 IF INSTR(N$(KK),ANS$)=0 THEN GOTO 5280

5270 NM=NM+1l: JJ=KK: LC(NM)=KK

5280 NEXT KK

5290 IF NM>0 THEN GOTO 5360

5300 IFAIL=1

5310 BEEP 12,20: BEEP 15,20: PRINT

5320 PRINT "** ERROR ** characteristic not identified - ";
5330 PRINT "please check the list"”

5340 GOSUB 6140

5350 RETURN

5360 IF NM=1 THEN RETURN

5370 IFAIL=1: BEEP 12,20: BEEP 15,20: PRINT

5380 PRINT "#** ERROR ** wording not unique - ";

5390 PRINT "which characteristic do you mean please?”

5400 PRINT: FOR J=1 TO NM

5410 IF JSNM THEN PRINT SPC(3); ELSE PRINT "or ";

5420 PRINT USING " ## ";LC(J);: PRINT " ";N$(LC(J)): NEXT J
5430 RETURN

5440 REM -
5450 REM ROUTINE TO PRINT ALL INFORMATION ON SPECIES AT RECORD SREC
5460 NL=3: P1l=1-LENRAN

5470 GET #1,SREC: GET #2,SREC

5480 GET #3,SREC: GET #4,SREC+1
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IF LP=1 THEN GOTO 5530

PRINT: PRINT: PRINT "Species “;

PRINT SNUS$;" “;SPN$: PRINT STRING$(80,45): PRINT
IF LP=0 THEN GOTO 5550

LPRINT "Species ";

LPRINT SNU$;"™ ";SPN$: LPRINT STRING$(80,45): LPRINT
FOR I=1 TO MAXCH

N2=LN(I): NP=0

IF LP<>1 THEN PRINT N$(I);

IF LP=0 THEN GOTO 5600

LPRINT N$(I);

IF NC(I)>0 THEN GOTO 5790

P1=P1+LENRAN: A$=MID$(RS$,P1l,LENRAN)

P1=P1+LENRAN: B$=MID$(RS$,P1,LENRAN)

IF VAL(A$)<>0 OR VAL(B$)<>0 THEN GOTO 5670

IF LP<>1 THEN PRINT TAB(4l1);"-"

IF LP<>0 THEN LPRINT TAB(41);"-"

GOTO 5760

IF LP=1 THEN GOTO 5720

PRINT TAB(41);A$;

IF VAL(AS$)=VAL(BS$) THEN GOTO 5710

PRINT " to ";B$;

PRINT

IF LP=0 THEN GOTO 5760

LPRINT TAB(41);A$;: IF VAL(AS$)=VAL(BS$) THEN GOTO 5750
LPRINT " to “;B$;

LPRINT: IF LP=1 THEN GOTO 6030

NL=NL+1: IF NL<16 THEN GOTO 6030

PRINT: INPUT "press RETURN to continue”,A$: PRINT: NL=0
GOTO 6030

IF LP<>1 THEN PRINT TAB(39)

IF LP<>0 THEN LPRINT TAB(39)

P2=(N2-1)*MAXSEL: FOR J=1 TO NC(I): K=VAL(MIDS$(S$,P2+J,1))
IF K=0 THEN GOTO 5970

NP=NP+1: IF NP=1 THEN GOTO 5860

IF LP<>1 THEN PRINT “,";

IF LP<>0 THEN LPRINT ",";

IF LP<>1 THEN PX=POS(X) ELSE PX=LPOS(X)
L=LEN(SN$(N2,J))+3: LL=PX+L: IF LP=1 THEN GOTO 5930
IF LL<=80 THEN GOTO 5900

NL=NL+1: PRINT: PRINT TAB(39)

IF K=1 THEN PRINT " #*"; ELSE PRINT " ";

PRINT SN$(N2,J);

IF LP=0 THEN GOTO 5970

IF LL<=80 THEN GOTO 5950

LPRINT: LPRINT TAB(39)

IF K=1 THEN LPRINT " *"; ELSE LPRINT " ";

LPRINT SN$(N2,J);

NEXT J: IF LP=1 THEN GOTO 6010

IF NP=0 THEN PRINT " -";

PRINT

IF LP=0 THEN GOTO 5760

IF NP=0 THEN LPRINT " -";
LPRINT: IF LP<>1 THEN GOTO 5760

NEXT I
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6040 1IF LP<>0 THEN LPRINT STRINGS$(1,12)

6050 IF LP=1 OR NL=0 THEN RETURN

6060 PRINT: INPUT "press RETURN to continue",bA$
6070 RETURN

6080 REM
6090 REM ROUTINE TO PRINT DIAGNOSTIC MESSAGE

6100 BEEP 12,20: BEEP 15,20: PRINT

6110 PRINT "** ERROR ** invalid reply - please repeat”™: PRINT
6120 RETURN

6130 REM
6140 REM ROUTINE TO PRINT CHARACTERISTICS LIST IN TWO COLUMNS
6150 PRINT: LM=MAXCH+(3-ICAT): LE=(LM+1)/2: NPP=11

6160 IF LEDNPP THEN LE=NPP

6170 NN=1: L=ICAT-2

6180 HT=1

6190 HTAB HT: PRINT USING " ## ";L;: PRINT " ";N$(L)

6200 NN=NN+1: L=L+1: IF L<=MAXCH THEN GOTO 6220

6210 VTAB LV: RETURN

6220 IF NN<=LE THEN GOTO 6190

6230 NN=1: IF LM<=NPP*2 OR HT=1 THEN GOTO 6260

6240 PRINT: INPUT "press return to continue”,AS$: PRINT

6250 GOTO 6180

6260 LV=VPOS(0): VTAB LV-LE: HT=41: GOTO 6190

6270 REM
6280 REM ROUTINE TO FIND SPECIES LOCATION BY NUMBER OR NAME

6290 REM * warning * this routine is v. slow when searching by name
6300 IFAIL=0: IF VAL(ANS$)=0 THEN GOTO 6350

6310 A$=ANSS: BS=LEFTS$(ANSS$+SPACES$ (LENSP),LENSP)

6320 FOR SREC=1 TO NSP: GET #4,SREC+1

6330 IF B$=SNU$ THEN GOTO 6420

6340 NEXT SREC: GOTO 6540

6350 GOSUB 5090: A$=ANS$: NM=0: FOR J=1 TO NSP: GET #3,J

6360 ANS$=SPN$: GOSUB 5090

6370 IF INSTR(ANSS$,A$)=0 THEN GOTO 6390

6380 NM=NM+1: IND(NM)=J

6390 NEXT J

6400 IF NM<>1 THEN GOTO 6470

6410 SREC=IND(l): GET #4,SREC+1

6420 SNO$=SNUS: GET #3,SREC

6430 FOR J=LEN(SPNS) TO 1 STEP -1

6440 IF ASC(MIDS$(SPN$,J,1))<>32 THEN GOTO 6460

6450 NEXT J

6460 SPP$=LEFT$(SPN$,J): RETURN

6470 IF NM=0 THEN GOTO 6540

6480 BEEP 12,20: BEEP 15,20: PRINT: PRINT "** ERROR ** wording “;
6490 PRINT "not unique - which species do you mean please?”: PRINT
6500 FOR J=1 TO NM: JJ=IND(J): GET #3,JJ: GET #4,JJ+1

6510 IF J-(J\15)*15<>1 OR J=1 THEN GOTO 6530

6520 PRINT: INPUT "press RETURN to continue",A$: PRINT

6530 PRINT SPC(3);SNUS$;" ";SPNS: NEXT J: IFAIL=1: RETURN

6540 BEEP 12,20: BEEP 15,20: PRINT: PRINT "** ERROR ** sgspecies ";AS;
6550 PRINT " is not recorded - please try again™: IFAIL=1: RETURN
6560 REM ,
6570 REM ROUTINE FOR OPTIONAL SPECIES PRINT
6580 LP=-1




6590
6600
6610
6620
6630
6640
6650
6660
6670
6680
6690
6700
6710
6720
6730
6740
6750
6760
6770
6780
6790
6800
6810
6820
6830
6840
6850
6860
6870
6880
6890
6900
6910
6920
6930
6940
6950
6960
6970
6980
6990
7000
7010
7020
7030
7040
7050
7060
7070
7080
7090
7100
7110
7120
7130
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PRINT: PRINT "Do you want to print species ";SNO$;

INPUT “? (Y/N) ",ANS$

IF LEN(ANS$)>0 THEN GOTO 6630

GOSUB 6090: GOTO 6590

GOSUB 5090: IF LEFT$(ANS$,1)="n" THEN RETURN

IF LEFT$(ANSS$,1)<>"y" THEN GOTO 6620

PRINT: INPUT "Do you want a copy on the printer? (Y/N) ",ANS$
GOSUB 5090: IF LEFT$(ANS$,1)="n" THEN LP=0

IF LEFT$(ANS$,1)="y" THEN LP=2

IF LP=-1 THEN GOTO 6620

RETURN

REM
REM The data here may be varied when setting up the database.
REM The first line contains char. settings - no. of catagories,
REM or O if a range, or -1 if species no./name

DATA -1,0,0,3,0,0,0,0,3,3,4,6,0,5,4,10,0,10,0,9,9,9

REM Char. names, & catagory names for selection-type chars.

DATA “"species number/species name”,"altitude (metres)”

DATA "mean annual rainfall (mm)"”

DATA “rainfall regime”,"dry season (months)"

DATA "mean max. temp. hottest month (C)"

DATA "mean min. temp. coldest month (C)"

DATA "mean annual temperature (C)","soil texture”,”soil reaction”
DATA "soil drainage”,"other soil characteristics”

DATA "size of tree (metres)”,”"form of tree”,”"light requirements"”
DATA "other silvic. characteristics”

DATA “production potential (m3/ha/an)”,"role in land use”

DATA "timber density (S.G.)"

DATA “sawtimber utilization”,"roundwood utilization”

DATA "other timber products”

DATA "winter"”,"summer"”,"uniform”

DATA "light", "medium”, "heavy"”

DATA "alkaline"”,"neutral”,"acid”

DATA "free draining”,"moist”,"impeded”, “seasonally waterlogged”
DATA "shallow"”,"deep"”,"fertile"”,"saline”

DATA "adaptable”,"poor/infertile”

DATA "exceptional”,"good","acceptable”,”poor”,"variable”

DATA "strongly demanding”,"moderately demanding”

DATA “shade tolerant”,”shade tolerant in youth”

DATA "coppices/root suckers”,"fire resistant”,"frost resistant”
DATA "termite resistant”,”drought hardy"”,"requires wide spacing”
DATA "fixes nitrogen”,"windfirm"”,"tolerates salt winds"”

DATA "regenerates rapidly"”

DATA "shade and shelter”,"agricultural shade”,"windbreaks"”

DATA “erosion control”,"dune/soil stabilisation","agroforestry"
DATA "land reclamation”,”soil improvement”, " ornamental"”

DATA "miscellaneous"”

DATA "heavy construction”,”light construction”,”boxes crates etc."
DATA "furniture"”,"boat building”,"carpentry/joinery"

DATA “flooring/panelling”,"railway sleepers”,"miscellaneous”
DATA “"transmission poles","building poles/piling"”,"posts™
DATA “fuel/charcoal”,"shortfibre pulp”,”longfibre pulp”

" o “w e

DATA “"veneer/plywood","turnery”,"miscellaneous"”

DATA “"resins”,"tannins","fodder"”,"oils”,"gums",“medicinal products”

DATA "honeyflora”,"edible fruits/seeds","miscellaneous”



Appendix III

Analysis of Mean Annual Temperature Variation

in Tropical and Sub-Tropical Latitudes 1/.

Data from 1045 metereological stations 2/. was analysed to
investigate the effect of various factors on mean annual temperature
between latitudes 30°N and 30°S. The variables studied were;
altitude, latitude, mean annual precipitation and distance from the
sea. It was not possible to include other possible influences, such
as cloud cover, ocean currents, etc., due to lack of data.

The distribution of the stations studied was as follows:

number of stations

continent altitude (m)
0 101 501 | 1001 1501 2001 | oyer
100 500 1000 1500 2000 3000 3000
Americas 120 58 46 25 23 31 16
Africa 81 94 54 62 27 11 0
Asia 236 95 32 20 7 5 2

latitude (°)

20-30N | 10-20N | O-10N | 0-10S | 10-20S |20-30S

Americas 57 66 52 41 - 51 52
Africa 27 48 77 59 61 57
Asia 97 110 60 43 38 49

1/. The authors gratefully acknowledge the advice and assistance in the
analysis given by Mr. H. L. Wright of C.F.I., Oxford.

2/. The data was derived from Walter, H. and Leith, H. (1967)
Klimadiagramm-Weltatlas, Gustav Fischer Verlag, Jena.



The distribution was largely governed by the existence land area,
and consequently metereological data, in the various categories. As a
result of the scanty data available at higher altitudes in Asia and
Africa, the analysis in these continents was restricted to altitudes
of 0-1500 metres and 0-2000 metres respectively. Preliminary analysis
of the data also showed that in the arid land masses of northern Africa
and Australia no regular trends could be discovered and consequently
Africa north of latitude 15°N and Australia south of 15°S were excluded
from further analysis.

Within these limitations, multiple regression equations for MAT
on the previously mentioned variables were calculated separately for
each of the continents. All three regressions were highly significant.
In no case did mean annual precipitation or distance from the sea make
any significant contribution. The equations were as below, where

MAT = mean annual temperature (°C)
A = altitude in metres
L = latitude in degrees

Americas (r2 = 0.942)

MAT = 26.75 + 0.06785L - 0.003585A - 0.006844L2
- 0.0000004714A2 = 0.00000001086A2L + 0.000001666ALZ

Africa (r2 = 0.869)

MAT = 27.00 + 0.07041L - 0.002044A — 0,003546L2

- 0.000001459A2 - 0.00000001510A2L + 0.0000000007832A2

L2

Asia and Pacific (r2 = 0.777)

MAT = 27.82 - 0.006527A — 0.005921L2 + 0.0003830AL
- 0.0000002047A%L - 0.000009918ALZ + 0.0000000068394%12

Use of the above regressions resulted in the estimates of MAT
listed below for each continent. As previously explained the calculated
values only cover the altitudinal ranges for which sufficient data was
analysed and latitudes where the regressions are significant.
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Values of Mean Annual Temperature Derived

from Multiple Regression Formulae

19.0
18.6
18.1
17.7
17.2
16.8
16.3
15.8
15.3
14.8
14.3
13.7
13.2
12.6
12.0
11.4

AMERICAS
(north) LATITUDE (south)
ALTITUDE 30.0 25.0 20.0 15.0 10.0 5.0 0.0 =-5.0 -10.0 -15.0 =-20.0 -25.0 -30.0
0 23.1 24.6 25.8 26.7 27.2 27.4 27.2 26.7 25.8 24.6 23.1 21.2
200 22.6 24.1 25.2 26.0 26.5 26.6 26.5 26.0 25.1 24.0 22.5 20.7
400 22.1 23.5 24.5 25.3 25.7 25.9 25.7 25.2 24.4 23.3 21.9 20.2
600 21.5 22.8 23.8 24.5 24.9 25.1 24.9 24.4 23.7 22.6 21.3 19.6
800 22.1 23.0 23.7 24.1 24.2 24,0 23.6 22.9 22.9 21.9 20.6 19.1
1000 20.2 21.3 22.2 22.8 23.2 23.3 23.1 22.7 22.1 21.1 19.9 18.5
1200 19.4 20.5 21.3 21.9 22.3 22.4 22.2 21.8 21.2 20.3 19.2 17.9
1400 18.6 19.6 20.4 20.9 21.3 21.4 21.3 20.9 20.3 19.5 18.5 17.3
1600 17.7 18.6 19.4 19.9 20.2 20.4 20.3 20.0 19.4 18.7 17.8 16.6
1800 16.7 17.6 18.3 18.8 19.2 19.3 19.2 19.0 18.5 17.9 17.0 16.0
2000 15.7 16.6 17.2 17.7 18.0 18.2 18.1 17.9 17.5 17.0 16.3 15.3
2200 14.6 15.4 16.1 16.5 16.9 17.0 17.0 16.9 16.6 16.1 15.5 14.7
2400 13.5 14.2 14.8 15.3 15.6 15.8 15.9 15.8 15.5 15.2 14.6 14.0
2600 12.3 13.0 13.6 14.0 14.4 14.6 14.7 14.7 14.5 14.2 13.8 13.3
2800 11.0 11.7 12.2 12.7 13.1 13.3 13.5 13.5 13.4 13.2 12.9 12.5
3000 9.6 10.3 10.9 11.3 11.7 12.0 12.2 12.3 12.3 12.2 12.1 11.8
AFRICA
(north) LATITUDE (south)
ALTITUDE 15.0 10.0 5.0 0.0 =-5.0 -10.0 -15.0 -20.0 -25.0 -30.0
0 27.7 27.8 27.7 27.5 27.0 26.4 25.6 24.6 23.5 22.1
200 27.3 27.3 27.3 27.0 26.5 25.9 25.1 24.2 23.0 22.1
400 26.7 26.8 26.7 26.4 25.9 25.3 24.5 23.6 22.4 21.1
600 26.1 26.1 26.0 25.7 25.2 24.6 23.8 22.9 21.8 20.5
800 25.4 25.4 25.2 24.9 24.4 23.8 23.0 22.1 21.0 19.7
1000 24.6 24.5 24.3 23.9 23.5 22.8 22.0 21.1 20.1 18.9
1200 23.7 23.6 23.3 22.9 22.4 21.7 21.0 20.1 19.1 18.0
1400 22.8 22.5 22.2 21.7 21.2 20.5 19.8 18.9 18.0 16.9
1600 21.7 21.4 21.0 20.4 19.9 19.2 18.5 17.6 16.8 15.8
1800 20.6 20.1 19.6 19.0 18.4 17.7 17.0 16.3 15.4 14.6
2000 19.4 18.8 18.2 17.5 16.9 16.2 15.5 14.7 14.0 13.2
ASTIA AND PACIFIC
(north) LATITUDE (south)
ALTITUDE 30.0 25.0 20.0 15.0 10.0 5.0 0.0 -5.0 -10.0 -15.0
(0] 22.9 24.6 25.9 26.9 27.7 28.1 28.3 28.1 27.7 26.9
200 22.1 23.9 25.3 26.3 26.9 27.1 27.0 26.4 25.5 24.2
400 21.4 23.2 24.6 25.5 26.0 26.0 25.7 24.8 23.6 21.9
600 20.6 22.4 23.7 24.6 25.0 24.9 24.4 23.3 21.9 19.9
800 19.8 21.5 22.8 23.5 23.9 23.7 23.0 21.9 20.3 18.3
1000 19.0 20.6 21.7 22.4 22.6 22.4 21.7 20.6 19.1 17.0
1200 18.2 19.6 20.5 21.1 21.3 21.1 20.4 19.4 18.0 16.2
1400 17.4 18.5 19.3 19.7 19.8 19.6 19.1 18.3 17.1 15.7
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SPECIES: Acacia albida Del.

TAXONOMY :
1 FAMILY svvvrnvnncnnnss

3 LOCAL OR TRADE NAMES .

Mimosaceae

Faidherbia albida (Del.) A. Chev.

Kad; Kababu; Ana tree; Winter thorn.

PRODUCTION:
2 voLwEe (M/HAVAN) ...

ROLE IN LAND USE:

Shade and shelter; soil improvement;
agroforestry

NATURAL OCCLRRENCE :
o
4 LATITUDES vveverersrss 35°N-25°S
5 AREAS tvviviessrrerss, Africa from lower Egypt to South Africa (but
excluding rain forest zones) and Asia Minor.
CLIMATE:

6 ALTITUDINAL RANGE ..+,
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +vv4is
G DRY SEASON «vvevasrnss
10 MeAN max, TEMP,
HOTTEST MONTH 4uveann
MEAN MIN, TEMP.
COLDEST MONTH +4vevees
MEAN ANNUAL TEMP. ...

0-2,000 m
250-1,000 mm
Winter/Summer

6-9 months
30-42°C

6-18°C
18-30°C

TIMBER:

24 DENSITY 44vssvsserssss  S.G. 0.58-0.71

25 NATURAL DURABILITY ... Perishable

26 PRESERVATION +.i2vvsv.  Easy

27 SAWING ssvsvsvvsesiess Fair

28 SEASONING 44rvevsresss  Good

29 OTHER FEATURES ++4.++s Weak; tends to 'spring' after sawing.
UTILIZATION:

30 SAW TIMBER +vevvssssss Furniture; boxes; boat building.

3] ROUNDWOOD +ivevvesssss Household utensils; fence posts; cartwheels;

32 OTHER PRODUCTS 4evsiis

fuel c.v. = 19.741 kI/kg; short fibre pulp.

Fodder (leaves and pods; 400-600 kg pods/ha/an;
N.B. store pods dry to avoid toxicity); tannin;
gum.

SOILS:

13 TEXTURE vvvsvvannnnsns
14 REACTION tvvrvrnnvanns
15 DRAINAGE tivrvvvrvres
16 OTHER CHARACTERISTICS

Medium/light
Neutral/acid
Free draining; tolerates seasonal waterlogging.

Requires high water table in lowest rainfall
areas; tolerates slight salinity.

SILVICULTURE :

17 SIZE vivivvavenvnsinns
18 DESCRIPTION tvviesrsos
19 FORM vuvvvnvrnvnnnnnns
20 LIGHT REQUIREMENTS .4
21 OTHER CHARACTERISTICS

h = 15-25m

Deciduous; spiny.

Poor; sometimes buttressed.
Strongly demanding

Coppices; termite resistant; fixes nitrogen;
tolerates moderate frosts; drought hardy;
substantial provenance variation; leafy during
dry season.

NURSERY :
33 SEED SOURCES tvassrsss

34 SEEDS PER KILOGRAMME .
35 STORAGE wrvvereversins
36 PRE-TREATMENT evveves
37 PLANTING STOCK sassses
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Notably Senegal, but also from most dry zone
African countries.

11,500-20,000 seeds or 3,500 plants/kg of seed.
Several years at ambient temperatures

Soak in cold water for 24 hours

Potted; direct sown.

None

40-607 germination in 6-30 days.
Plantable size in 4-5 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance.
Bruchid beetles may infest seed.

PRINCIPAL REFERENCES:

28 47 69 85 107 118 120 134
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SPECIES: Acacia auriculiformis A. Cunn. ex Benth.

PRODUCTION:
22 VoL (C/HA/AN) oo,

10-20

ROLE IN LAND USE:

T Shade and shelter; dune fixation; anti-
erosion; soil improvement; ornamental.

TIMBER:

24 DENSITY 4veveveessssss S-G. 0.60-0.75

25 NATURAL DURABILITY ... Moderately durable

26 PRESERVATION suvvvssss  Fair

27 SAWING svvvvivvsnsness FEasy

28 SEASONING +vvssersssss FEasy

29 OTHER FEATURES srvvsss

Small size and form limit use as sawtimber.

UTILIZATION:
30 SAW TIMBER svervunerss

31 ROUNDWOOD +svvvrrsnnns

32 OTHER PRODUCTS «rvrenn

Limited use for furniture

Building poles; fence posts; fuel (c.v.=20,110-
20,450 kJ/kg) and charcoal; shortfibre pulp.

Tannins

TAXONOMY ¢
1 FAMILY veevvnnnnsrsees Mimosaceae
2 SYNONYMS wvvevnvnssees A auriculaeformis A. Cunn.
3 LOCAL OR TRADE NAMES , Tan Wattle
NATURAL OCCURRENCE :
U LATITUDES +ovvveessrns 20-7°S
S AREAS +vevevessssersss Coastal Queensland, Papua New Guinea and
islands of Torres Strait
LIVATE:
| 5 ALTITUDINAL RANGE ..., 0-500 m
{ 7 MEAN ANNUAL RAINFALL . 1,300-1,700 mm
| & RAINFALL REGIME ..,,,, Summer
|9 DRY SEASON +suvevssvss 46 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +vvvvvss  28-34°C
11 MEAN MIN, TEMP,
COLDEST MONTH +vvvvers  20-24°C
12 MEAN ANNUAL TEMP. ..., 24-29°C
SOILS:
13 TEXTURE vvuvevereessss Light/medium/heavy
14 REACTION +evvsvsvssrss Alkaline/neutral/acid
15 DRAINAGE +vsesvsssssss Seasonally waterlogged

16 OTHER CHARACTERISTICS

Tolerates shallow soils and is adaptable to
most soil conditions

SILVICULTURE :

17 SIZE vivirvvininnvenss
18 DESCRIPTION suvvvvvsns
19 FORM vuvvevvnvnnniones
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 15-25 m; d = 35-60 cm
Evergreen

Poor

Strongly demanding

Coppices poorly but regenerates rapidly; fixes
nitrogen.

NURSERY:
33 SEED SOURCES ssvssssas

34 SEEDS PER KILOGRAMME .
35 STORAGE wevesvrrnnerss
36 PRE-TREATMENT 4vuvevss
37 PLANTING STOCK 4svssies
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Malaysia, Indonesia and Papua New Guinea.

39,000-42,000

Dry and airtight for one-two years.
Boiling water till cool

Potted; direct sown.

50% germination in 5-15 days
(No information on growth in nursery)

PRINCIPAL PESTS AND
DISEASES:

Roots attacked by Ganoderma lucidum, but
generally none of importance reported.

PRINCIPAL REFERENCES:

59 120 121 128 149 152 172

G8



SPECIES: Acacia cyanmophylla Lindl.

TAXONOMY :
1 FAMILY tivvnvnneniones

3 LOCAL OR TRADE NAMES .

Mimosaceae

Acacia saligna (Labill.) Wendl.

Orange Wattle; Golden Wreath Wattle; Blue-leafed
Wattle.

PRODUCTION:
2 voLwE (M/HA/AN) ...

2-5

ROLE IN LAND USE:

Windbreaks; dune fixation; anti-erosion.

NATURAL OCCURRENCE :

4 LATITUDES tvevevsrrss 33-29°S
D AREAS +vvvesssssrensss SeW. coastal strip of W. Australia, early
introduction to S. Africa.
CLIMATE:

6 ALTITUDINAL RANGE ...,
7 MEAN ANNUAL RAINFALL .

0-2,500 =
300-1,000 mm

TIMBER:

24 DENSITY vevvvvnninnsns
NATURAL DURABILITY ...

26 PRESERVATION +vvievsis
SAWING «vvvvrvvvrnnnns

28 SEASONING 4vvvrrenvrs

29 OTHER FEATURES «v1vues

UTILIZATION:
30 SAW TIMBER wrvvsvsvnss

3] ROUNDWOOD 4svuvvsnvsss

32 OTHER PRODUCTS 4svvues

Fuel and charcoal.

Fodder; gum.

8 RAINFALL REGIME ,...., Winter
G DRY SEASON svvevssssss %8 months
10 MeaN mAX. TEMP,

HOTTEST MONTH +400vvvs 25-34°C

MEAN MIN, TEMP.

COLDEST MONTH +4vvvves 4-10°C
12 MEAN ANNUAL TEMP. ... 16-26°C
SOILS:
13 TEXTURE +vvevevsnessrs Light/medium
14 REACTION v4vevsereses, Alkaline/neutral
15 DRAINAGE .+ieeivevssss Free draining

16 OTHER CHARACTERISTICS

Tolerates shallow or moderately saline soils,
and highly alkaline soils.

SILVICULTURE :

17 SIZE vivivvinininninnns
18 DESCRIPTION vvevvrvans
19 FORM vuvvevrnennnieens
20 LIGHT REQUIREMENTS 4.4
21 OTHER CHARACTERISTICS

h =4-8m

Evergreen shrub or tree

Poor

Moderately tolerant of shade

Aggressive coloniser; coppices; fire resistant;
tolerates salt winds; fixes nitrogen; drought
hardy; frost tender.

NURSERY:
33 SEED SOURCES vevevvcrs

34 SEEDS PER KILOGRAMME .
35 STORAGE vevvrvnvnsnies
35 PRE-TREATMENT 4ievvairs
37 PLANTING STOCK suveres
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia

50,000-60,000

Dry, cold and airtight for several years.
Boiling water till cool.

Potted; direct sown.

Germinates in 2-7 days.
Plantable size in 5-6 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

8 52 71 84 95 121 152
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SPECIES: Acacia cyclops A.

Cunn. ex G. Don.

TAXONOMY :
1 FAMILY vevvnnnnnninns

3 LOCAL OR TRADE NAMES ,

Mimosaceae

Rooikrans; Red-eye.

PRODUCTION:
22 VoLWE (M/HA/AN) ...

ROLE IN LAND USE:

Dune stabilisation; shelterbelts; windbreaks.

NATURAL OCCURRENCE:

TIMBER:

24 DENSITY tvvivnvnnsnnas
25 NATURAL DURABILITY ...
26 PRESERVATION 4euvsvrvs
27 SAWING vuvvvunvonienss
28 SEASONING +rvevvivevnss
29 OTHER FEATURES 41vvous

UTILIZATION:
30 SAW TIMBER wevvvvrnens

3] ROUNDWOOD &+ evvvnrsees

32 OTHER PRODUCTS 4vvvvis

Building poles; high quality firewood.

Fodder (12-60 kg dry wt/tree/year)

4 LATITUDES vveverersees 25-33°
G AREAS vuivvevrnnnnnssss SeWe Australia; naturalised in coastal Africa.
CLIMATE:
6 ALTITUDINAL RANGE .,., 0-300 m
7 MEAN ANNUAL RAINFALL , 250-750 mm
8 RAINFALL REGIME ,...., Winter
G DRY SEASON +eevsevsss, =6 months
10 MEAN MAX., TEMP,
HOTTEST MONTH +40vvvss  28-32°C
MEAN MIN, TEMP,
COLDEST MONTH +1vveess  8-10°C
MEAN ANNUAL TEMP, ..., 22-26°C
SOILS:
13 TEXTURE +vvvveenvnness Light
14 REACTION 4uevveevserss Alkaline/neutral
15 DRAINAGE «vvevveevesss Well drained

16 OTHER CHARACTERISTICS

Tolerates saline soils

SILVICULTURE :

17 SIZE vivvinnnvinisenns
18 DESCRIPTION 4vevvvss
19 FORM tevevivreenanines
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h=3-8m

Multistemmed, evergreen shrub; phyllodes present
Poor

Light demanding

Aggressive coloniser; tolerates salt winds;
fixes nitrogen; slightly frost resistant;
drought hardy; fuelwood rotation of 7-10 years.

NURSERY:
33 SEED SOURCES +svsvseus

34 SEEDS PER KILOGRAMME .
35 STORAGE wuvvervarrenns
36 PRE-TREATMENT tevervis
37 PLANTING STOCK wuvsres
38 SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

W. Australia, Spain, France, Tunisia, Cyprus.

23,000-30,000

Boiling water till cool.

50-70% germination.

PRINCIPAL PESTS AND
DISEASES:

PRINCIPAL REFERENCES:

28 71 121 134

L8



SPECIES: Acacia decurrens Willd.

TAXONOMY :
1 FAMILY tervvnvnnnnnns

3 LOCAL OR TRADE NAMES .

Mimosaceae

Acacia decurrens var. normalis Benth.

Green wattle

PRODUCTION:
2 voLwEe (M/HA/AN) ..o

6-16 (-20)

NATURAL OCCURRENCE:
U LATITUDES tvevevssrsss  37-25°C
G AREAS 4svvvesnsssserass Australia: Victoria, N.S.W., Queensland.
Well established in S. Africa.
CLIMATE:

6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .

1,000-2,500 m
900-2,000 mm

ROLE IN LAND USE:

23 iiviesesessssesssesss Shade and shelter; windbreaks.
TIMBER:

24 DENSITY vvvsssssensses S.G. 0.50-0.70

75 NATURAL DURABILITY ,,, Non-durable

26 PRESERVATION +evvvevss -

27 SAWING +vevvevsnrarens =

28 SEASONING sevvervrsens =

29 OTHER FEATURES 41444, Fissile

UTILIZATION:

30 SAW TIMBER suuvvvvesss =

3] ROUNDWOOD ++vesssssss: Building poles; fence posts; fuel (c.v. = 19,430-

32 OTHER PRODUCTS 44rsais

19,470 kJ/kg) and charcoal.

Tannins; green manure.

8 RAINFALL REGIME ...... Summer/uniform
9 DRY SEASON 4rvvsveerss 2-3 months
10 MEAN MAX. TEMP,

HOTTEST MONTH 4vvvesss  16-24°C

MEAN MIN, TEMP,

COLDEST MONTH vvvovvss  2-10%C

MEAN ANNUAL TEMP. ..., 12-18°C
SOILS:
13 TEXTURE vvveevensserss Light/medium
14 REACTION 4vvvvessssnss Neutral/acid
15 DRAINAGE +vvivenssesss Free draining

16 OTHER CHARACTERISTICS

Better growth on deep soils.

SILVICULTURE :

17 SIZE vvvvinvininvanins
18 DESCRIPTION .4evvvens
19 FORM vuvvervvrnnnnsens
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h =10-20 m
Evergreen

Poor

Shade tolerant

Frost resistant; root suckers vigorously;
15 year firewood rotation.

NURSERY :
33 SEED SOURCES svsvnsnns

34 SEEDS PER KILOGRAMME .
35 STORAGE wevuvevvnrenss
36 PRE-TREATMENT vuvvesns
37 PLANTING STOCK suvvaes
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

South Africa; Australia.

70,000-80,000

Dry, cold and airtight for 1-2 years.
Boiling water till cool.

Direct sown; bare-rooted plants.
Direct sow pre-treated at 2 kg/ha.

Germinates in 7-14 days
Plantable size in 5-7 months

PRINCIPAL PESTS AND
DISEASES:

Defoliator Acanthopsyche junode (less than
A. mearnsii)

PRINCIPAL REFERENCES:

49 152
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SPECIES: Acacia farnesiana (L.) Willd.

TAXONOMY :

1 FAMILY svvivvvvvrensss  Mimosaceae

2 SYNONYMS +iviveversnss A. cavenia Bert.; Mimosa farnesiana L.

3 LOCAL OR TRADE NAMES , Cassie flower; Opoponax (Southern U.S.A.) 3

Espino blanco; Huisache (Mex.).

PRODUCTION:

NATURAL OCCURRENCE :

[ LATITUDES +vovereesses  30°N-60°S
5 AREAS tvvsvessrssessss Tropical Americas from Texas to Chile.
Naturalised in parts of E. Africa.
CLIMATE:
6 ALTITUDINAL RANGE ... 0-1,30C m
7 MEAN ANNUAL RAINFALL .,  400-600 mm
8 RAINFALL REGIME +...., Winter/summer/uniform
G DRY SEASON «vvissssrss 4-6 months
10 MeAN maxX, TEMP,
HOTTEST MONTH 4uvvvees  25-32°C
MEAN MIN, TEMP,
COLDEST MONTH +vvvvves  2-10°C
MEAN ANNUAL TEMP, ..., 15-28°%C
SOILS:
13 TEXTURE +vevvsvevssees  Light/(medium/heavy)
14 REACTION sesvesveesess Neutral/acid/alkaline
15 DRAINAGE +vvevvsrverss Well drained
16 OTHER CHARACTERISTICS Tolerates poor and saline soils
SILVICULTURE :
17 SIZE vevvevisrirsssees h=3<4m
18 DESCRIPTION ssevvvssss Small, thorny tree; much branched.
19 FORM yessnnvsnnnrsnnas Poor
20 LIGHT REQUIREMENTS ... -
21 OTHER CHARACTERISTICS Fire resistant; drought hardy; frost tender.

3
22 voLuve (M/HA/AN) uu -
ROLE IN LAND USE:
23 Weestestsestssnrasssss Shade and shelter; windbreaks; hedges.
TIMBER:
24 DENSITY wuvvvvraesssay S-G. = 0.83
25 NATURAL DURABILITY ,,, Durable
26 PRESERVATION +vvuvviis
27 SAWING tuvvvvsverivans
28 SEASONING «vvvvvavvans
29 OTHER FEATURES +:...,, Hard; close grained.
UTILIZATION:
30 SAW TIMBER suvvvvvvens =
31 ROUNDWOOD +ssssvssssss POsts; turnery; fuelwood (c.v. = 19,218 kJ/kg)
32 OTHER PRODUCTS +14+4., Fodder (leaves); tannin; gum; toothbrushes;
dyes; host for lac insect; perfume.
NURSERY:
33 SEED SOURCES sssvesess Australia, France, Kenya, Sudan, Uruguay, Cyprus.
3} SEEDS PER KILOGRAMME , 10,000-13,000
35 STORAGE svsservsssssss Ambient temperature for several years.
36 PRE-TREATMENT +4v44ss,. Boiling water, soak till cool.

37
33
39

PLANTING STOCK vevuuss
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

Bare rooted plants; cuttings.

70% germination.

PRINCIPAL PESTS AND
DISEASES:

40

PRINCIPAL REFERENCES:

10 42 49 71 150
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SPECIES:

Acacia mangium Willd.

TAYONOMY :
1 FAMILY vevvvvnnnnrnnns

2
3

SYNONYMS +vvnssnnsanns

LOCAL OR TRADE NAMES .

Mimosaceae

PRODUCTION:
2 vowe (K/HA/AN) ...

20-46

ROLE IN LAND USE:

3

RN N AR RN NN X

Plantation of water catchments; firebreaks;
reforestation after shifting cultivation.

NATURAL OCCURRENCE :

4
5

LATITUDES sosvvssnnnns
AREAS tivrinsisssnnnns

18-1%

Australia: N. Queensland, Papua New Guinea and
Moluccas Islands.

CLIMATE:

b
7
8
9
10

n
12

ALTITUDINAL RANGE .44
MEAN ANNUAL RAINFALL .
RAINFALL REGIME +ivves
DRY SEASON sveessnnns
MEAN MAX, TEMP.

HOTTEST MONTH 4assnsss
MEAN MIN. TEMP,

COLDEST MONTH ssvvnsss
MEAN ANNUAL TEMP.: +444

0-100 (-720) m
1,000-2,100 mm
Winter

3-4 months

30-32%

13-22%
18-28°C

TIMBER:

24

2
2

DENSITY vovuvnannnnnns
NATURAL DURABILITY ...
PRESERVATION 4svsrsnas
SAWING «evveverineniss
SEASONING vsvvrvvnanss
OTHER FEATURES «v1vuus

S.G. = 0.63-0.69
Easy
Easy
Fair

UTILIZATION:

30
31

32

SAW TIMBER vevsvsssnss

ROUNDWOOD v vsennnnsnsns

OTHER PRODUCTS sevsuss

General construction; furniture, boxes.

Veneer/plywood; shortfibre pulp; particle board.

Fodder; medicines.

SOILS:

B
14
15
16

TEXTURE ¢vvnnnnvonnnns
REACTION tvevavsnnnnss
DRAINAGE +vvvansvsrnns
OTHER CHARACTERISTICS

Medium
Acid/neutral
Moist; tolerates seasonal waterlogging.

Tolerates very poor sites and slight salinity;
often grows on creek and swamp margins.

SILVICULTURE::

v
18

19
20
2

SIZE vevvvnnnrinnnsnns
DESCRIPTION ¢eevesanns
FORM sovscvnnnrnsrnnns
LIGHT REQUIREMENTS ...,
OTHER CHARACTERISTICS

h = 25-30 m

Fluted bole.

Acceptable

Fairly light demanding.

Coppices; fixes nitrogen; competes well with
Imperata grass; regenerates freely on disturbed
sites.

NURSERY :

33

SEED SOURCES vassssaas

SEEDS PER KILOGRAMME .,
STORAGE «vverrrvvranes
PRE-TREATMENT 4ssrvenss
PLANTING STOCK 4yssrss
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

Papua New Guinea; Queensland, Australia.

40,000-70,000
Cold, sealed.

Bare-rooted plants.

1

PRINCIPAL PESTS AND
DISEASES:

40

IR RN NN RN

Seedlings attacked by insects in nursery.

PRINCIPAL REFERENCES:

1 156 157

06



SPECIES:

Acacia mearnsii De Wild.

TAXONOMY :
1 FAMILY vevvrnvvennnnes

3 LOCAL OR TRADE NAMES .

Mimosaceae

A. decurrens var. mollis Lindl.

Black wattle; Tan wattle.

PRODUCTION:

22

VOLUWE (M2 /HA/AN) 1.1,

10-25

ROLE IN LAND USE:

3

Shade and shelter; windbreaks; anti-erosion;
soil improvement.

NATURAL OCCURRENCE ;
4 LATITUDES vevesnsnnnns
5 AREAS svvvrvirnnrininss

43-25%

Australia; Tasmania, Victoria, N.S.W.,
S. Australia and non-tropical Queensland.
Well established in S. Africa.

CLIMATE:

6
7
8
9
10

1
12

ALTITUDINAL RANGE ...
MEAN ANNUAL RAINFALL .
RAINFALL REGIME «aveve
DRY SEASON ssssssnsnns
MEAN MAX. TEMP,

HOTTEST MONTH ssvsvass
MEAN MIN, TEMP,

COLDEST MONTH ssevanss
MEAN ANNUAL TEMP, 444

100-2,500 m
700-2,000 mm
Summer /uniform

2-3 months

18-24°C

2-8%C
12-20%

TIMBER:

DENSITY vevvvvnsnnnnes
NATURAL DURABILITY ...
PRESERVATION vavassans

S.G. 0.65-0.85
Non-durable

Fair

SAWING vovvnnvnnnnnans =

SEASONING svvvessessns

Fair; tendency to warp.

OTHER FEATURES 444444, Fissile
UTILIZATION:
30 SAW TIMBER 4vvisessess Flooring

3
32

ROUNDWOOD s sssannsnans

OTHER PRODUCTS tuveses

Building poles; fence posts; fuel and charcoal;
shortfibre pulp; mining timber.

Tannins

SOILS:

B
14
15
16

TEXTURE «vvvnnnssssans
REACTION suvvsvsnnnnss
DRAINAGE sovvrrvananss
OTHER CHARACTERISTICS

Light/medium/heavy
Neutral/acid
Free draining

Better growth on deep fertile soils.

SILVICULTURE::

v
18
19
20
2

SIZE vivanvvnvinnsinns
DESCRIPTION vvvvssnass
FORM sovvrnvennsnnness
LIGHT REQUIREMENTS .4+
OTHER CHARACTERISTICS

h = 7-10 (up to 20) m; d = 10-60 cm
Evergreen

Poor

Shade tolerant

Aggressive coloniser; coppices poorly;
tolerates salt winds; fixes nitrogen;
moderately drought hardy; moderately frost
tender.

NURSERY:

33
34
35
ES
37
33

39

SEED SOURCES wrssssnns

SEEDS PER KILOGRAMME .
STORAGE «svssvnnnssves
PRE-TREATMENT vevvesas
PLANTING STOCK seevses
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

South Africa; East Africa; Australia.

66,000-80,000

Dry, cold and airtight for several years.
Boiling water till cool.

Potted; direct sown.

75% germination in 7-14 days.
Plantable size in 4-6 months.

PRINCIPAL PESTS AND
DISEASES:

40

Serious attack by defoliator Acanthopsyche
junode. Susceptible to fungal and insect
attack in high rainfall conditions.

PRINCIPAL REFERENCES:

16 42 49 52 121 128 148 152

16



SPECIES:

Acacia melanoxylon R. Br.

TAXONOMY :

1
2

3

FAMILY savvvannnnsnnes
SYNONYMS «vcvvnnrrnnes

LOCAL OR TRADE NAMES .

Mimosaceae

Australian Blackwood

PRODUCTION:
2 voLwE (WHVAN) ...

ROLE IN LAND USE:

3

R RN RN NN

Shade and shelter; windbreaks; ornamental.

NATURAL OCCURRENCE :

4
5

LATITUDES svvsvennnnss
AREAS tivorinsnnnninns

43-34%3

S.E. Australia and Tasmania.

CLIMATE:

6
7
8
9
10

1
12

ALTITUDINAL RANGE 4.+
MEAN ANNUAL RAINFALL .
RAINFALL REGIME +vvuus
DRY SEASON ssranunssss
MEAN MAX, TEMP,

HOTTEST MONTH suvnvans
MEAN MIN, TEMP.

COLDEST MONTH sovvanas
MEAN ANNUAL TEMP, 404

1,500-2,500 m
900-2,700 mm
Winter/summer/uniform

0-2 months

16-22°%C

0-12%
12-18%

TIMBER:

BERIRRYE

DENSITY svvevvnsnnnnns
NATURAL DURABILITY ...
PRESERVATION vuvvviens
SAWING vivsnenannnnnns
SEASONING vvvunssrsnns
OTHER FEATURES sv4vs1s

S.G. 0.60-0.70
Non-durable
Difficult

Easy

Easy

Fissile; decorative; good bending properties.

UTILIZATION:

30

31

32

SAW TIMBER ssvvssnvas

ROUNDWOOD s svevsssnnes

OTHER PRODUCTS +rvvvesn

Light construction; fine furniture; boat
building; casks.

Fence posts; fuel and charcoal; veneer /plywood;
shortfibre pulp.

Fodder (leaves); gums.

SOILS:

B
14
15
16

TEXTURE «ovvvivnvrnnns
REACTION wyvvnnnnnnnns
DRAINAGE vrivvsrvannnss
OTHER CHARACTERISTICS

Light/medium
Neutral/acid
Free draining

Better growth on deep soils; tolerates some
salinity.

SILVICULTURE :

v
18

19
20
2

SIZE vovnnnsreannnsnas
DESCRIPTION wsvvvnnnss
FORM sovnvnvrvonnnnnsse
LIGHT REQUIREMENTS ...
OTHER CHARACTERISTICS

h = 18-30 m; d = 80-90 cm
Evergreen; often buttressed.
Acceptable

Shade tolerant in youth.

Coppices; termite resistant; tolerates salt
winds; fixes nitrogen; root suckers vigorously.

NURSERY :

33
3
35
36
37
33

39

SEED SOURCES vivsssnss

SEEDS PER KILOGRAMME .
STORAGE vevnvnnnnnanns
PRE-TREATMENT vuvuvres
PLANTING STOCK vessuns
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

Australia and East Africa.

65,000-70,000

Dry, cold and airtight for 5 months to I year.
Boiling water, soak till cool.

Potted; stumps.

PRINCIPAL PESTS AND
DISEASES:

40

RN RN NN

Seriously attacked by Armillaria root disease
and Loranthus in E. Africa.

PRINCIPAL REFERENCES:

16 52 57 71 82 128 152
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SPECIES: Acacia nilotica (L.) Willd. ex Del.

TAXONOMY :
1 FAMILY civiivnniinnnes
2 SYNONYMS &«:vvnvanvins

3 LOCAL OR TRADE NAMES .

Mimosaceae
A. arabica (L.) Willd.

Egyptian thorn; babul; kikar (India); sunt
{Arabic).

PRODUCTION:
22 VOLWE (/HA/AN) +ais

ROLE IN LAND USE:

Shade and shelter; agroforestry; erosion
control.

NATURAL OCCURRENCE :
4 LATITUDES vrvevnvavnns
5 AREAS trvirninnrininns

30°N-20%8

Western India and Pakistan (sub species indica);
Africa from Sudan to Senegal and Botswana

(sub species nilotica).

TIMBER:

20 DENSITY suvvevnvunines
25 NATURAL DURABILITY ...
26 PRESERVATION «4svrvvss
27 SAWING tuverversneens
28 SEASONING svevenvrsvss
29 OTHER FEATURES +vvvvss

S.G. 0.67-0.85
Durable

Fair

Difficult
Easy

Resistant to termites; frequent knots;
siliceous.

UTILIZATION:
30 SAW TIMBER tvvvsensars

31 ROUNDWOOD «svsenvrsans

32 OTHER PRODUCTS 44veois

Buildings; carts; boats; furniture; floors.

Fuel (c.v. = 16,896-20,790 kJ/kg) and charcoal;
sleepers; mine timbers; shortfibre pulp.

Fodder (pods); tannins; gums; toothbrushes.

CLIMATE:
6 ALTITUDINAL RANGE ..., 0-500 m
7 MEAN ANNUAL RAINFALL , 200-1,000 mm
8 RAINFALL REGIME 4/ 4v4vy Summer
9 DRY SEASON sveisvsvess 6-9 months
10 MEAN MAX. TEMP.
HOTTEST MONTH 44vassns  32-42°C
MEAN MIN, TEMP,
COLDEST MONTH +uvvevse  15-23%
MEAN ANNUAL TEMP, .... 24-28°C
SOILS:
13 TEXTURE +vvvvnevscears Heavy/medium/light
14 REACTION ++vssvessress Acid/neutraljalkaline

15 DRAINAGE vuvvsrnenvsas
16 OTHER CHARACTERISTICS

Thrives on seasonal waterlogging.

Adaptable; tolerates poor and alkaline soils.

SILVICULTURE :

17 SIZE vovivvnnnivivinan
18 DESCRIPTION tusvrivnnss
19 FORM vevivcicnnninnnss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 10-15m

Spiny; open crowned; deciduous.
Poor

Strongly demanding

Aggressive coloniser; very weak coppice; fixes
nitrogen; drought hardy; retains leaves during
dry season; short-lived; 20 year rotation.

NURSERY:
33 SEED SOURCES tessvsens

34 SEEDS PER KILOGRAMME .
35 STORAGE wvivvrvvrrarss
36 PRE-TREATMENT t4vvenns
37 PLANTING STOCK 4ssssss
S, SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Sudan; Nigeria; India; Pakistan; Kenya; France.

5,000-10.000

Ambient conditions for 1-2 years.

Boiling water till cool or 1 hr in conc. H2S04.

Direct sown; rarely potted; cuttings.
Care of long taproot.

75-95% germination in one week.

PRINCIPAL PESTS AND
DISEASES:

L‘O RN R NN RN

Most serious pests are Bruchidius beetles
attacking seeds; tree liable to attack by
various wood borers. Root boring beetle

Coelosterna scabrata.

PRINCIPAL REFERENCES:

12 28 46 70 71 76 95 101 121 128 141 150
152
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SPECIES: Acacia pendula A. Cunn. ex G. Don

TAYONOMY :
1 FAMILY vevnnvinnarnnns

3 LOCAL OR TRADE NAMES .

Mimosaceae

A. leucophylla Lindl.

Myall; Weeping myall; Boree.

PRODUCTION:
2 vowe (C/H/AN) ...

ROLE IN LAND USE:

B LR RN R N RN U R R )

Windbreaks

NATURAL OCCURRENCE :
4 LATITUDES sevvsssnnsss
5 AREAS tsrvirnrnniranns

35-20%
Australia (Queensland and New South Wales).

CLIMATE:
© ALTITUDINAL RANGE 444
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +1vves
9 DRY SEASON tevevnnnnes
10 MEAN max, TEMP,
HOTTEST MONTH vvevvais
11 MEAN MIN, TEMP,
COLDEST MONTH vvvoeis
12 MEAN ANNUAL TEMP, 1444

0-500 m
250-700 mm
Summer /uniform

2-4 months

20-30°C

2-10%C
15-20°C

TIMBER:

DENSITY sevevnsoviones
NATURAL DURABILITY ..
PRESERVATION ssvvvssns
SAWING +4uvsvivvvennns
SEASONING svsvvrnnanns
OTHER FEATURES svianes

BERRBR

Dark; hard.

UTILIZATION:
30 SAW TIMBER suvserveess

31 ROUNDWOOD sssessnnssss

32 OTHER PRODUCTS «rvvvrs

Furniture.

Turnery; wheel spokes; fuelwood; posts.

Fodder (leaves).

SOILS:

13 TEXTURE vevvnssnnnsens
14 REACTION tvvvvvnrvrens
15 DRAINAGE tevvenvnsenss
16 OTHER CHARACTERISTICS

Heavy
Neutral/alkaline

Moist

SILVICULTURE ;

17 SIZE vivvrninninnsinns
18 DESCRIPTION seveerinss
19 FORM suvsnnvrnnransnnns
20 LIGHT REQUIREMENTS .4
21 OTHER CHARACTERISTICS

h=6-13m
Evergreen

Poor

Light demanding

Frost resistant; fixes nitrogen; drought hardy.

SERY:
SEED SOURCES tsvseanes

SEEDS PER KILOGRAMME .
STORAGE svvsennssrsnns
PRE-TREATMENT tuvvvnss
PLANTING STOCK sessses
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

BRYSHAHE WE

Australia; France.

43,000-48,000
Dry, cold and airtight for one to two years.
Boiling water, soak till cool.

Potted

70-90% germination; rapid seedling growth.

PRINCIPAL PESTS AND
DISEASES:

L’o [N RN NN NN NN NN NN

Protect from grazing animals until 45 cm high.
'Bag caterpillars' (Liparidae) defoliate tree.

PRINCIPAL REFERENCES:

4 134 150 152
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SPECIES: Acacia salicina Lindl.

PRODUCTION:
22 voLwEe (M/HA/AN) 1.

3-5

ROLE IN LAND USE:

Shade and shelter; windbreaks; ornamental.

TAXONOMY :

1 FAMILY vveiveennvanss: Mimosaceae

2 SYNONYMS «:vevevensnes =

3 LOCAL OR TRADE NAMES , Cooba

NATURAL OCCURRENCE :

L LATITUDES ovvveereress 28-20°C

D AREAS tsvsesessnrersss Semi-arid zones of N.S.W.
CLIMATE:

6 ALTITUDINAL RANGE 4444
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME «voeus
9 DRY SEASON «vvsvevnnrs
10 MEAN max, TEMP,
HOTTEST MONTH +vveenns
11 MEAN MIN, TEMP,
COLDEST MONTH «vveres
12 MEAN ANNUAL TEMP, .44

0-2,000 m
300-700 mm
Winter/summer /uniform

4-8 months

28-36°C

4-14°¢
16-26°C

TIMBERs

§ 2L DENSITY wevevennnnnans

25 NATURAL. DURABILITY ...
20 PRESERVATION +essvesss
28 SEASONING tsvsasssvess
29 OTHER FEATURES 1svvsis

5.¢. 0.75-0.80
Moderately durable.

Tough; decorative.

UTILIZATION:
30 SAW TIMBER svvivsrerss

31 ROUNDWOOD sarvvvnnvrss

Fence posts; fuel and charcoal.

SOILS:

13 TEXTURE vivvnvvsniones
14 REACTION suvvvvnnnssns
15 DRAINAGE sevvsvnnenes
16 OTHER CHARACTERISTICS

Medium/heavy
Alkaline/neutral
Moderately free drainage

Tolerates saline soils

SILVICULTURE :

17 SIZE vivenvenninnnsnes
18 DESCRIPTION 4vvuvvuers
19 FORM sevnvinnsnncinans
20 LIGHT REQUIREMENTS .44
21 OTHER CHARACTERISTICS

h = 10-16 m

Evergreen; open-crowned.
Acceptabie

Moderately demanding

Moderately frost resistant

32 OTHER PRODUCTS +e444es Fodder
NURSERY:
33 SEED SOURCES sssesesss Australia

SEEDS PER KILOGRAMME .
STORAGE vvsvsranareins
PRE=TREATMENT 41vieres
PLANTING STOCK savssss
SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

SYUH A

22,000-26,C00
Dry, cold and airtight for several years.
Boiling water till cool.

Potted

Germinates in 12-14 days.
Plantable size in 4-6 months.

PRINCIPAL PESTS AND
DISEASES:

LKJ RN NN NN NN ]

None of importance reported.

PRINCIPAL REFERENCES:

84 95 152
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SPECIES:

Acacia senegal (L.) Willd.

TAXONOMY :

1
2

3

FAMILY ceevvecnnnnnone
SYNONYMS sseannsssnnes

LOCAL OR TRADE NAMES .

Mimosaceae

Acacia verek Guill. and Perr.

Gommier ; Goma; Gum arabic.

PRODUCTION:

2

VOLWVE (M /HA/AN) ..

4-7

ROLE IN LAND USE:

3

Dune fixation; anti-erosion; agroforestry.

NATURAL OCCURRENCE :

4
5

LATITUDES +essennnsnss
AREAS sivirnrrrinannas

11-18°N

Sahel zone of Africa from Mauretania to Sudan
and Somalia.

CLIMATE::

6
7
8
9
10

1
12

ALTITUDINAL RANGE ¢4
MEAN ANNUAL RAINFALL .
RAINFALL REGIME +4vvss
DRY SEASON tvessenssns
MEAN MAX. TEMP.

HOTTEST MONTH vovvuees
MEAN MIN, TEMP,

COLDEST MONTH ssrssnss
MEAN ANNUAL TEMP: +440

0-500 m
200-500 mm
Summer

6-8 months

30-40°C

16-28%C
22-32°C

TIMBER:

DENSITY sennsvnannnsss
NATURAL DURABILITY ...
PRESERVATION vsvsvsans
SAWING vavssvvnnnsvnns
SEASONING suvsarnssnsns
OTHER FEATURES svursss

UTILIZATION:

30

31

32

SAW TIMBER vvvavssrusns

ROUNDWOOD s s tvennsnans

OTHER PRODUCTS +vvsues

Fuel and charcoal.

Gum arabic; fodder; honeyflora.

SOILS:

k]
14
15
16

TEXTURE tonvvnnnsansss
REACTION svvvnvvnnssns
DRAINAGE rvvsvrsanssns
OTHER CHARACTERISTICS

Light/medium/heavy
Neutral/acid

Free draining

SILVICULTURE :

v
18
19
2
yil

SIZE vevvnnnsrnnnnnnss
DESCRIPTION svvsssanns
FORM tovovnnernnnonnns
LIGHT REQUIREMENTS 444
OTHER CHARACTERISTICS

h = 2-5 (up to 13) m
Spiny; open-crowned.
Poor

Strongly demanding

Aggressive coloniser; coppices; substantial
provenance variation; requires wide spacing;
shortlived.

=
=
¢

BRYHAAE N

SEED SOURCES vassssses

SEEDS PER KILOGRAMME .
STORAGE tvvurrannnnnss
PRE-TREATMENT vvvessns
PLANTING STOCK ssssvas
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

Sudan; Nigeria; Senegal.

7,000~12,000
Shortlived viability
Boiling water till cool; soak cold water 24 hours

Potted; direct sown.

No information available on germination.
Plantable size in 4-5 months.

PRINCIPAL PESTS AND
DISEASES:

40

RN NN AN N NN NN

None of importance reported, but roots
susceptible to attack by termites and young
plants liable to browsing damage.

PRINCIPAL REFERENCES:

69 70 71 95 121 128 152
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SPECIES:

Acacia tortilis (Forsk.) Hayne subsp. raddiana (Savi) Brenan

TAXONOMY :

1
2

3

FAMILY vvvvnvnnnnnnass
SYNONYMS vuvananannans

LOCAL OR TRADE NAMES .

Mimosaceae

A. raddiana Savi

Karamoja; umbrella thorn (Africa); seyal (Arabic)

PRODUCTION:
2 VOLWE (W/HAVAN) 1evv -

ROLE IN LAND USE:

23

Dune stabilisation.

NATURAL OCCURRENCE:

4
5

LATITUDES vvvvvnssnnas
AREAS wivvsvnnnninanas

15-30°N

N.E. African deserts; New East; Saudi Arabia.

TIMBER:

24

25
%
7
28
2

DENSITY vvvevnannnnnne
NATURAL DURABILITY ...
PRESERVATION vsvevnsns
SAWING vovrunnvnnnnnns
SEASONING ssvsvranars
OTHER FEATURES +vveves

UTILIZATION:

30
31
32

SAW TIMBER vvvvsssvnns

ROUNDWOOD s ssvnnnnsses

OTHER PRODUCTS sevsses

Posts; tools; firewood (c.v. = 18,390 kJ/kg) and
charcoal (4-5 tonmes/ha/an).

Fodder; branches for fencing; honey flora.

CLIMATE:
6 ALTITUDINAL RANGE .4,y 0-1,000 m
7 MEAN ANNUAL RAINFALL . 100-800 mm
8 RAINFALL REGIME 11444 Winter
9 DRY SEASON 4evsversies 6-8 months
10 MeaN Max. TEMP,
HOTTEST MONTH ¢vvveres  32-45°C
MEAN MIN, TEMP,
COLDEST MONTH +1vvusss  2-10°C
MEAN ANNUAL TEMP. +... 26-28°C
SOILS:
13 TEXTURE 4ivvenersdases Light
14 REACTION suvvevresssss  Alkaline

15
16

DRAINAGE vvvrvunnsrinas
OTHER CHARACTERISTICS

Free draining

Thrives on poor shallow soils, often bordering
deserts.

SILVICULTURE:

v
18

19
20
pal

SIZE vvvvvnvrvannannns
DESCRIPTION wevvvranns
FORM vvvonnnnonnsnnnns
LIGHT REQUIREMENTS 444
OTHER CHARACTERISTICS

h=4-13m
Deciduous; thorny, savanna tree.
Poor

Coppices; drought hardy; one of four distinct
sub-species from different ecological zones.
Frost tender when young; 10 year fuelwood
rotation.

NURSERY:

33

34
3%
36
37
38
39

SEED SOURCES veiansssrs

SEEDS PER KILOGRAMME .
STORAGE vvsvrnnnnnvies
PRE-TREATMENT 4evvuans
PLANTING STOCK ssvsuss
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

France; Kenya; Netherlands.

12,000-15,000

Dry, cold, airtight.

Soak in water 24 hrs; or conc. H2S50, for 40 mins.
Potted

Pit planting on calcareous pan soils; initial
weeding.

40% germination in 4 days.

Plantable size in 12 months.

PRINCIPAL PESTS AND
DISEASES:

40

Bruchid beetles attack seed.

PRINCIPAL REFERENCES:

67 71 94 120 121

L6



SPECIES:  Acrocarpus fraxinifolius Wight

TAXONOMY :
1 FAMILY vevvnnvnnannans

3 LOCAL OR TRADE NAMES .

Caesalpiniaceae

Shingle tree; Indian Ash.

PRODUCTION:
2 voLwe (MC/HAAN) oo

Up to 10

ROLE IN LAND USE:

Shade and shelter; ornamental.

NATURAL OCCURRENCE:

L LATITUDES tvvvverernss  23-27°N

G AREAS +vvsevsnssesnsss Western India, Assam and Burma.
CLIMATE:

6 ALTITUDINAL RANGE 444
7 MEAN ANNUAL RAINFALL .

0-1,500 m
1,100-1,600 mm

TIMBER:
24 DENSITY vvvevnevnrnses
25 NATURAL DURABILITY ...

S.G. 0.63

Non-durable

26 PRESERVATION tivsveses =

27 SAWING vivvrvrenrniens
28 SEASONING ssvvevsnssns

Easy
Easy

29 OTHER FEATURES sevvees -

UTILIZATION:
30 SAW TIMBER 4vvesnnvess

31 ROUNDWOOD sevessurvsss

32 OTHER PRODUCTS 4vevres

Light construction; furniture; boxes.

Fuel and charcoal; fence posts.

8 RAINFALL REGIME ,.y,,,  Summer
9 DRY SEASON sevessvnnns 0-4 months
10 MEAN MAX, TEMP,

HOTTEST MONTH vvvu0nrs  28-35°C
11 MEAN MIN, TEMP,

COLDEST MONTH +4evvsrs  12-18°C
12 MEAN ANNUAL TEMP, ..., 19-28°C
SOILS:
13 TEXTURE suvsnnsnnnsnns Medium
14 REACTION sevensnrvsnns Neutral/acid
15 DRAINAGE tvvervavenrss Free draining

16 OTHER CHARACTERISTICS

Better growth on deep soils.

SILVICULTURE :

17 SIZE vivivvinnennnnnns
18 DESCRIPTION 4vvvevines
19 FORM suvvrvienvnnennss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 20-50 m3; d = 100-250 cm
Deciduous/evergreen
Acceptable

Moderately demanding

Frost tender; requires wide spacing;
susceptible to drought.

NURSERY:
33 SEED SOURCES vevasvrss

34 SEEDS PER KILOGRAMME ,
35 STORAGE vivvsrssnrsres
36  PRE-TREATMENT 4vvsvnis
37 PLANTING STOCK svvvses
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

India and Kenya.

26,000-30,000

Cold

Boiling water, soak till cool.
Potted

Use large planting stock.

Sporadic; 10 days-3 months.
Plantable size in 3-4 months.

PRINCIPAL PESTS AND
DISEASES:

Termites attack young plants.

PRINCIPAL REFERENCES:

4 5 107 120 137 152 170

86



SPECIES: Agathis dammara (A.B. Lamb.) L.C. Richard

TAXONOMY :
1 FAMILY tevivennnnnnees

3 LOCAL OR TRADE NAMES .

Araucariaceae
A. loranthifolia R.A. Salisbury

Damar; Malayan Kauri.

PRODUCTION:
2 voLwvE (M/HA/AN) ...,

10-20

ROLE IN LAND USE:

% S

NATURAL OCCURRENCE:
L LATITUDES vevvvnrsnnrs
5 AREAS ssiirverirnnines

11°5-20°N
Malaya, Indonesia, Philippines, New Guinea
and New Britain (3 sub-species).

CLIMATE:
6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +vvvvs
G DRY SEASON sssvvassiss
10 MEAN MAX, TEMP,
HOTTEST MONTH vsvvnais
11 MEAN MIN, TEMP,
COLDEST MONTH +vvvares
12 MEAN ANNUAL TEMP, ...

100-1,600 m
2,000-4,000 mm
Uniform

0-2 months
28-34°¢C

12-22%
o
19-28°C

TIMBER:

24 DENSITY vvvvevennnnons
25 NATURAL DURABILITY ...
26 PRESERVATION +ievvenve
27 SAWING vvvvvnvirnnvees
28 SEASONING srvssvsrans
29 OTHER FEATURES t4vvais

S.G. 0.45-0.50
Non-durable
Easy

Easy

Easy

Spiral grain; blue stains easily.

UTILIZATION:
30 SAW TIMBER wevvevvsvss

31 ROUNDWOOD sevverarvsss

32 OTHER PRODUCTS 4vvvves

Light construction; boxes; boat building;
furniture.

Longfibre pulp; veneer/plywood.

Gums ("copal")

SOILS:

13 TEXTURE sevvvennstivnns
14 REACTION sivvsarnnnnss
15 DRAINAGE vevevvrivnnes
16 OTHER CHARACTERISTICS

Light/medium/heavy
Neutral/acid
Free draining; moist.

Better growth on deep soils.

SILVICULTURE :

17 SIZE vevivvinvenivinss
18 DESCRIPTION svenvevnes
19 FORM vovuvvnnsnnnnnnss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 45-60 m; d = 100-200 cm
Evergreen

Exceptional

Shade tolerant in youth.

Windfirm; suitable for line planting.

NURSERY:
33 SEED SOURCES «evervvss

34 SEEDS PER KILOGRAMVE
35 STORAGE vevvvvenrnesnss
36 PRE-TREATMENT 44vvivrs
37 PLANTING STOCK srveass
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Indonesia

16,000-21,000

Short viability

Soak in cold water for 1-2 days.
Potted

Seedlings require shade.

Germinates in 7-14 days.
Plantable size in 12-18 months.

PRINCIPAL PESTS AND
DISEASES:

QO RN RN NN NN NN NN

Dieback due to Corticum salmonicolor infection
through wounds. Termite attack reported from

Java.

PRINCIPAL REFERENCES:

12 34 171
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SPECIES:

Albizia falcataria (L.) Fosberg

TAXONOMY :
1 FAMILY sevvvnnnnnnnnes

3 LOCAL OR TRADE NAMES .

Mimosaceae

A. moluccana Miq.; and A. falcata (L.) Backer

Batai, Mara.

PRODUCTION:

NATURAL OCCURRENCE:

U LATITUDES veveervnnars  10%5-3%N

G AREAS sevveesersesssss North Moluccas, Indonesia; naturalized in

much of Far East.

CLIMATE:

6 ALTITUDINAL RANGE .,,,, 0-2,000 m

7 MEAN ANNUAL RAINFALL ,  2,000-4,000 mm

8 RAINFALL REGIME ,...,.s Uniform

9 DRY SEASON sevesssssss  0O-2 months

10 MEAN MAX, TEMP,

HOTTEST MONTH vavevess  30-36°C
11 MEAN MIN. TEMP.
COLDEST MONTH +v00vvss  20-24°C

12 MEAN ANNUAL TEMP, ..., 22-29°%

0ILS:

13 TEXTURE vuvsuvinnninns Light /medium/heavy
14 REACTION sevsusnnsnes Neutral/acid
15 DRAINAGE veveervvrenss Free draining; moist.
16 OTHER CHARACTERISTICS  Adaptable
SILVICULTURE :
17 SIZE veveernvenrnssess h o= 2545 m; d = 50-90 cm

18

19
2
2

DESCRIPTION wvvvrvvnnss
FORM vovnnnvvenannnnss
LIGHT REQUIREMENTS ...
OTHER CHARACTERISTICS

Deciduous; open-crowned.
Acceptable; variable.
Strongly demanding.

Coppices; fixes nitrogen; very fire tender;
easily wind damaged; 8 year rotation for
pulpwood.

2 vowe (W/Ha/aN) ..., 1040

ROLE IN LAND USE:

23 triiieesessrarerssasas S0il improvement; agricultural shade;
agroforestry.

TIMBER:

24 DENSITY vvveevsressses S.G. 0.30-0.46

25 NATURAL DURABILITY ,,, Non-durable

26 PRESERVATION +4vvs4vss Easy

27 SAWING 4uvsvsvssnssses Easy

28 SEASONING +¢evsrsveess Easy

79 OTHER FEATURES +4:++ss Soft and non-fissile; vulnerable to termite
attack.

UTILIZATION:

30 SAW TIMBER vssssssssss Light construction; boxes; furniture.

3] ROUNDWOOD srtvsssssssss Shortfibre pulp; veneer/plywood; fuelwood
(c.v. = 19525 - 20585 kJ/kg)

32 OTHER PRODUCTS «vevevs -

NURSERY :

33 SEED SOURCES sssssssss Malaya; Fiji; Sabahj; Hawaii; Indonesia;
Philippines.

34 SEEDS PER KILOGRAMME . 38,000-44,000

35 STORAGE vesssssrssenss Airtight for 1-2 years

36 PRE-TREATMENT 411 e1vs Boiling water till cool.

37 PLANTING STOCK 444444+ Potted; stumps.

33 SPECIAL REQUIREMENTS . -

39 GERMINATION AND GROWTH Germination begins in 2-5 days; 65% germination

of fresh seed. Plantable size in 4-6 months.

PRINCIPAL PESTS AND
DISEASES:

40

R NN NN N ]

Defoliation in plantation, by Eurema and
Semiothisa, is a problem in Malaysia.

PRINCIPAL REFERENCES:

43 59 100 120 142 152

001



PRODUCTION:

SPECIES: Albizia lebbek (L.) Benth. s
22 voLUME (M /HA/AN) viui S

TAXONOMY »
1 FAMILY sovevennvenions

3 LOCAL OR TRADE NAMES .

Mimosaceae

Mimosa lebbeck L.; M. sirissa Roxb.

Siris; Kokko; E. Indian Walnut.

ROLE IN LAND USE:

Shade and shelter; windbreaks; ornamental;
anti-erosion; green manure; dune stabilisation.

NATURAL OCCURRENCE:

4 LATITUDES vovvevrsones  11-27°N
5 AREAS 4sevessssssrsrsss Burma, India and Andaman Islands.
CLIMATE:

6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .

0-1,400 m
500-2,500 mm

TIMBER:

DENSITY 4uvvrvnsnsnnss
NATURAL DURABILITY ...
PRESERVATION «1vvavssrs
SEASONING v vvvvvens
OTHER FEATURES +144ves

BEBRIRRE

S.G. 0.55-0.90
Moderately durable
Fair

Fair

Difficult

Interlocked grain; decorative.

UTILIZATION:
30 SAW TIMBER severnrnnss

31 ROUNDWOOD +evevsvarrns

32 OTHER PRODUCTS +1ervss

Light construction; furniture; flooring.

Fuel (c.v. =21,340-21,350 kJ/kg) and charcoalj
veneer/plywood; posts.

Fodder (leaves); gums; tannin; medicinal
products.

8 RAINFALL REGIME ..v4y,  Summer
9 DRY SEASON tvvssvssees  2-6 months
10 MEAN MAX, TEMP,
HOTTEST MONTH 4vovvves  26-36°C
11 MEAN MIN, TEMP.
COLDEST MONTH 4vvvvess  10-26°C
12 MEAN ANNUAL TEMP, ..,. 20-28°C
SOILS:
13 TEXTURE v4vevveseeeess  Light/medium/heavy
14 REACTION wvvvsssesesss  Alkaline/neutral/acid

15 DRAINAGE svsevvnvsnnss
16 OTHER CHARACTERISTICS

Free draining

Adaptable

SILVICULTURE :

17 SIZE vevuvvnnvvninnns
18 DESCRIPTION vvevvrvees
19 FORM sevuvvrnceninnais
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 15-30 m; d = 60-90 cm
Deciduous; open-crowned.
Poor

Moderately demanding

Coppices; termite resistant; tolerates salt
winds; fixes nitrogen; moderately frost
resistant when established; root suckers
vigorously; drought hardy; not wind firm;
rotation of 10-15 years.

NURSERY :
SEED SOURCES +vevssiss

H

SEEDS PER KILOGRAMME .
STORAGE sissvssvsnannss
PRE-TREATMENT 4evunars
PLANTING STOCK ¢ssvnss
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

BIYs Y

India

8,000~-11,000

Ambient temperature for several years.
Boiling water till cool.

Stumps; direct sown.

60-907 germination in 1-2 months. Plantable size
in 4-7 months.

PRINCIPAL PESTS AND
DISEASES:

l’O R NN RN NN R RN RN )

None of importance reported but liable
to browsing damage.

PRINCIPAL REFERENCES:

16 57 61 69 71 95 100 109 120 121 128 152

101



SPECIES:

Alnus acuminata O. Kuntze

TAXONCMY :
1 FAMILY ovvvnnvininnns

3

LOCAL OR TRADE NAMES .

Betulaceae
Alnus jorullensis H.B.K.

Aliso; Jaul.

PRODUCTION:
2 voLwe (M/HAVAN) ...

10-15

ROLE IN LAND USE:

3

Sylvopastoral systems; anti-erosion; soil
improvement; agroforestry.

NATURAL OCCURRENCE :

4
5

LATITUDES +evnvanssans
AREAS «ivvrinnsnnnisns

18°N-28%5
Medium altitudes of mountain ranges in Central
and South America from Mexico to Argentina.

CLIMATE:

6
7
8
9
10

1
12

ALTITUDINAL RANGE ...
MEAN ANNUAL RAINFALL .
RAINFALL REGIME +¢v4s
DRY SEASON svvevennnss
MEAN MAX, TEMP,

HOTTEST MONTH sovvvens
MEAN MIN. TEMP,

COLDEST MONTH +ivnvses
MEAN ANNUAL TEMP: +44.

1,000-3,0G0 in
1,000-3,000 mm
Uniform

0-3 months

22-30%

4-14°C
12-20%C

TIMBER:

DENSITY 4evuvvrnennons
NATURAL DURABILITY ...
PRESERVATION +4vvuasas
SAWING +vvvvvavsveiins
SEASONING +14vusveniss
OTHER FEATURES ©vvvess

S.G. 0.50-0.60
Non-durable
Easy

Easy

Semi-decorative

UTILIZATION:

30
31
32

SAW TIMBER ssvnssssess

ROUNDWOOD tvevvssnnnns

OTHER PRODUCTS +svruss

Light construction; furniture; boxes.

Fuel and charcoal; shortfibre pulp; veneer/
plywood.

SOILS:

&
14
15
16

TEXTURE sevnnnssrnnnns
REACTION susvevnnnnnss
DRAINAGE «vvresvsnnnss
OTHER CHARACTERISTICS

Light/medium/heavy
Acid
Free draining; moist.

On steep slopes; develops best on deep soils.

SILVICULTURE :

v
18
19
20
yal

SIZE scovnnnnvnnnnnnnns
DESCRIPTION svvvevnnss
FORM tovvsnnnnsvavanns
LIGHT REQUIREMENTS 4.,
OTHER CHARACTERISTICS

h=15-30m
Deciduous
Acceptable
Strongly demanding

Aggressive coloniser of bare soils; coppices;
fixes nitrogen; tolerates occasional frost;
surface rooting; rotation of 18-22 years.

NURSERY :

33

VYA

39

SEED SOURCES sssssssus

SEEDS PER KILOGRAMME .
STORAGE sevvevanrranes
PRE-TREATMENT vuvrvaas
PLANTING STOCK sesssse
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

Costa Rica, Colombia, Ecuador and Peru.

650,000-4,400,000

Seed quickly loses viability after 1 month.
None

Bare rooted plants; root cuttings.
Inoculate soil of new sites with nitrogen-
fixing actinomycetes.

50-70% germination.
Plantable size in 1-2 years.

PRINCIPAL PESTS AND
DISEASES:

40

None of importance reported.

PRINCIPAL REFERENCES:

52 56 121

2ot



SPECIES; Alous nepalensis D. Don
TAXONOMY :
1 FAMILY vesvevenrensess Betulaceae

3 LOCAL OR TRADE NAMES .

Utis (Bengal); Maibau (Burma); Indian alder.

PRODUCTION:
2 voLwe (C/HVAN)

ROLE IN LAND USE:

23 RN RN NN NN NN

Water-catchment plantations; erosion control.

NATURAL OCCURRENCE :
L LATITUDES vvvervnnsnes
5 AREAS t4vivvirsnrninns

15-28°N

Burma; N. India; W. China.

CLIMATE:
6 ALTITUDINAL RANGE ,...
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME vuvvs
9 DRY SEASON 4vvervrvons
10 MEAN MAX, TEMP,
HOTTEST MONTH +evvviis
11 MEAN MIN, TEMP,
COLDEST MONTH 44vsvens
12 MEAN ANNUAL TEMP. +44s

100-3,000 m
500-2,500 mm
Summer

4-8 months
19-32%

2-8°C
13-26°C

TIMBER:

24 DENSITY suvvenvsnnsnes
25 NATURAL DURABILITY ..,
26 PRESERVATION tvsvvvons
27 SAWING tvevnrnesnrnens
28 SEASONING suvvsvsvsvs
29 OTHER FEATURES tevvsis

S.G. = 0.32-0.37

Non-durable

Good

Frequent knots.

UTILIZATION:
30 SAW TIMBER ssnsasnssns

31 ROUNDWOOD sssvsvsnssss

32 OTHER PRODUCTS 4uvsses

Fuelwood (c.v. = 20,479 kJ/kg).

Fodder

SOILS:

I3 TEXTURE vvvvvvnsrivans
14 REACTION 4vvvvenesanes
15 DRAINAGE srvvvsnrsiens
16 OTHER CHARACTERISTICS

Medium
Neutral/acid
Free-draining; moist.

Better growth on deep soils.

SILVICULTURE :

17 SIZE vvvvavenversvnnes
18 DESCRIPTION 4uvversass
19 FORM vevuvvvnviniinns
20 LIGHT REQUIREMENTS .44
21 OTHER CHARACTERISTICS

h =15-33 m
Deciduous
Poor/acceptable
Shade bearing

Coppices; fixes nitrogen; frost tender; best
growth in humid climates.

NURSERY:
33 SEED SOURCES ssrsesses

34 SEEDS PER KILOGRAMME .
35 STORAGE vvevenssennses
35 PRE-TREATMENT 4uvvvens
37 PLANTING STOCK ssvesss
3% SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

\

Burma; India.

1,600,000-2,300,00 pure or 400,000 with chaff.
3-4 months sealed at 1-3%C

None

Direct sown; bare rooted plants.

70% germination in 4-6 weeks.
Plantable size 4-5 months. Good weed competitor.

PRINCIPAL PESTS AND
DISEASES:

L'O RN NN NN

Batocera spp. stem borers are a bad pest.
Easily damaged by wind.

PRINCIPAL REFERENCES:

16 67 121 168

€01



SPECIES; Alnus rubra Bong.

TAXONOMY :
1 FAMILY cvvvvivnnianans
2 SYNONYMS vevvennenanis

3 LOCAL OR TRADE NAMES .

Betulaceae

A. oregana Nutt.

Western red alder; Oregon alder; Erle; Aune.

PRODUCTION:
2 vowe (C/HVAN) ...,

10-11

“ROLE IN LAND USE:

Soil improver; reclamation of eroded or
derelict land.

NATURAL OCCURRENCE :
4 LATITUDES «vevnsananes
5 AREAS tvvvrriniirinins

30-60°N

N. America: up to 2,000 km inland from Pacific
Coast.

CLIMATE:
6 ALTITUDINAL RANGE 4.4
7 MEAN ANNUAL RAINFALL .

0-1,000 m
800-2,600 mm

TIVMBER:

24 DENSITY vvvvvnnnnonss
75 NATURAL DURABILITY ...
26 PRESERVATION 4uvvvecrs
27 SAWING tevvanevrnrnsns
28 SEASONING 4rseernnaens
29 OTHER FEATURES s1vveis

0.33-0.48
Non-durable

Easy

Blue stains easily; wears poorly.

UTILIZATION:
30 SAW TIMBER «ieverensss

3] ROUNDWOOD sssssssnssss

32 OTHER PRODUCTS 4rveres

Furniture; panelling.

Turnery; plywood; firewood (c.v. = 19,020 kJ/kg) .

8 RAINFALL REGIME ....., Winter
9 DRY SEASON vvevsesssss 2-4 months
10 MEAN mAX. TEMP,
HOTTEST MONTH +vvves.,  25-28°C
MEAN MIN, TEMP.,
COLDEST MONTH +vvvres -1-+2%C
MEAN ANNUAL TEMP, ,... 10-17°C
SOILS:
13 TEXTURE +evveverrrssss Medium
14 REACTION svsvessssssss Neutral/acid

15 DRAINAGE tvvvienriines
16 OTHER CHARACTERISTICS

Moist but free draining.

SILVICULTURE :

17 SIZE vovervvinninniinss
18 DESCRIPTION 4vevvviess
19 FORM vuvvivnnvvnnniens
20 LIGHT REQUIREMENTS 4.4
21 OTHER CHARACTERISTICS

h=13-35m
Deciduous

Good

Light demanding

Aggressive coloniser; young trees coppice; fixes
nitrogen; substantial provenance variation;
adapts to a wide variety of environments; with-
stands occasional extremes of temperature.

NURSERY:
33 SEED SOURCES «vssssnrs

34 SEEDS PER KILOGRAMVE ,
35 STORAGE wevvervennnnes
35 PRE-TREATMENT sevreeis
37 PLANTING STOCK suvuses
38 SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

N.W. America; avoid Haney II provenance (poor
viability).

1,200,000-430,000

Cold, sealed up to one year.

Soak 24 hrs in cold water; or cold stratify 8days
Potted; bare-rooted plants.

Cool temperatures during seedling establishment.

70-907% germination; competes well with weeds.

PRINCIPAL PESTS AND
DISEASES:

40 RN RN NN NN

Few serious pests in native habitat. Fomes
igniarius; Malacosoma pluvialis (forest tent
caterpillars).

PRINCIPAL REFERENCES:

13 62 121 132

V01



SPECIES:

Anacardium occidentale L.

TAXONOMY :
1 FAMILY sevvenenvnnnans

3 LOCAL OR TRADE NAMES .

Anacardiaceae

Cashew; Mkorosho; Mkanju; Acajl.

PRODUCTION:
22 VoLWE (M/HA/AN) ...

ROLE IN LAND USE:

3

IR NN NN

Erosion control; dune stabilisation; windbreaks.

NATURAL OCCURRENCE :
4 LATITUDES tvversnsnris
5 AREAS tiviviirenininns

30°N-25°8

Tropical Americas, Mexico to Peru and Brazil,
West Indies; naturalised in Africa and

Mozambique.

CLIMATE:

b
7
8
9
10

ALTITUDINAL RANGE .44+
MEAN ANNUAL RAINFALL .
RAINFALL REGIME +ivuus
DRY SEASON ssvuvsnnnss
MEAN MAX, TEMP,

HOTTEST MONTH vsvsvane
MEAN MIN, TEMP,

COLDEST MONTH «wvvvesas
MEAN ANNUAL TEMP: «44s

0-1,000 m
500-1,600 (-3,000) mm
Summer /uniform

4-6 months

28-35°¢C

9-23%
27-33%

TIMBER:

24
5
2%
27

8
2

DENSITY vevvevenannnns
NATURAL DURABILITY ...
PRESERVATION s4svuvuses
SAWING svvvvnsnnrnanas
SEASONING wuvssnvnsnns
OTHER FEATURES «vrvsss

Durable

Termite resistant.

UTILIZATION:

30
31
32

SAW TIMBER «vevevnnenns

ROUNDWOOD wsvennnsnnss

OTHER PRODUCTS +svvuss

Fence posts; fuel.

Nut (shell poisonous until roasted) 800-3000 kg
nuts/ha/an; edible fruit stalk; oil ("cardol")
with many industrial uses; gum; medicine; ink;
fodder.

SOILS:

1B
14
15
16

TEXTURE svvvnnnnnnnges
REACTION wvvvvnnnnnnns
DRAINAGE +vvesnunnnnns
OTHER CHARACTERISTICS

Light
Neutral/acid

Good

Tolerates poor soils; thrives on coastal soils
if fresh ground water available.

SILVICULTURE::

v
18
19
20
2

SIZE vevnnnnsnnnnnnnss
DESCRIPTION vvuveenass
FORM sovvevannsnnrnnns
LIGHT REQUIREMENTS ...
OTHER CHARACTERISTICS

h =5-I5m
Evergreen
Poor

Light demanding

Termite resistant; drought hardy; substantial
provenance variation; requires wide spacing;
frost sensitive; benefits from intercropping

with legumes.

NURSERY:

33

34
35
36
37
38
39

SEED SOURCES vensssses

SEEDS PER KILOGRAMME .
STORAGE «vvvrnnassaons
PRE-TREATMENT svvvvnns
PLANTING STOCK savsses
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

Thailand; Tropical America; Burma; France, India,
Sri Lanka.

138-300

Up to one year, dried and sealed.

Soak 24 hours in water.

Potted; stumps; direct sown; air layering.
Care of long tap root; water daily for 1 month.

60-70% germination in 4-7 weeks; transplant at
one year old.

PRINCIPAL PESTS AND
DISEASES:

40

Helopeltis spp. main pest. Plocaederus
ferrugineus - a cerambycid root/shoot-boring
beetle; Crimissa cruralis Brazil, chrysomelid
bug.

PRINCIPAL REFERENCES:

67 107 117 124 134 135 152

0]



SPECIES:

Anthocephalus chinensis (Lamk.) Rich. ex Walp.

T

TAYONOMY :
1 FAMILY evvnnnnnninnes

Rubiaceae
A. indicus Rich; A. cadamba (Roxb.) Miq.

PRODUCTION:

/)

VOLVE (M/HA/AN) 114

10-40

ROLE IN LAND USE:

B

RN NN RN N NN NN NN

TIMBER:

DENSITY vevvnnsannnses
NATURAL DURABILITY ...
PRESERVATION +svssanss
SAWING svresrnnnsnnnss
SEASONING svseenssnnss
OTHER FEATURES ¢usssss

S.G. 0.35-0.40
Non-durable

Easy

Easy

Easy

Lyctus susceptible.

UTILIZATION:

30
31
32

SAW TIMBER vevnnsrvnns

ROUNDWOOD «wsvsnvannnss

OTHER PRODUCTS vevnass

Light construction; boxes.

Shortfibre pulp; veneer/plywood.

3 LOCAL OR TRADE NAMES . Kadam; Laran.
NATURAL OCCURRENCE:
I LATITUDES sesevnveeess  9°5-27°N
5 AREAS sevsesssssesssss Assam; Benegal; Burma; Sri Lanka; Philippines;
Indonesia and New Guinea.
CLIMATE:
6 ALTITUDINAL RANGE ..., 0-1,300 m
7 MEAN ANNUAL RAINFALL ,  1,300-4,000 mm
8 RAINFALL REGIME ....¢s Uniform
9 DRY SEASON ssessssssss  0-3 months
10 AN MaX, TEMP,
HOTTEST MONTH 44ovvvrs  24-34°C
11 MeEAN MIN, TEMP,
COLDEST MONTH «vvvvves  16-26°C
12 MEAN ANNUAL TEMP, .... 20-32%C
ILS:
13 TEXTURE veesssessssees  Light/medium
14 REACTION susvevenvanes Neutral/acid
15 DRAINAGE ssvevsnssnsns Free draining; moist.
16 OTHER CHARACTERISTICS  Adaptable
SILVICULTURE :
17 SIZE cvevernevsnesssss h = 20-30 m; d = 50-100 cm
18 DESCRIPTION sevsvvnres Deciduous; open-crowned.
19 FORM vovnvnvsnsnennsns Exceptional
20 LIGHT REQUIREMENTS ...  Strongly demanding
21 OTHER CHARACTERISTICS Frost tender; 6-8 year pulp rotatiom.

WRAsHY WE

SERY:
SEED SOURCES svesnnnss

SEEDS PER KILOGRAMME .
STORAGE vesvevennsssns
PRE-TREATMENT varevans
PLANTING STOCK savsnas
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

Puerto Rico; Bangladesh; Sabah.

Over 6,000,000

Dry, cold and airtight for up to 4 months.
None

Potted

30% shade in the nursery.

90% germination of fresh seed in 7-14 days.
Plantable size in 3-4 months.

PRINCIPAL PESTS AND
DISEASES:

40

Defoliators including Arthroschista hilaralis.
Susceptible to damping off in the nursery.

PRINCIPAL REFERENCES:

16 23 59 152

901



SPECIES:

Araucaria angustifolia (Bert.) O. Kuntze

TAXONOMY :

1 FAMILY vivuvennonnions

Araucariaceae

PRODUCTION:

22 voLwe (W/HA/AN) ... 10-23

ROLE IN LAND USE:

TIMBER:

24 DENSITY vevevesenvasss S:Go 0.45-0.57
25 NATURAL DURABILITY ... Non-durable
26 PRESERVATION iv4iesvs Easy

27 SAWING vsverevenrsiess Easy

28 SEASONING ssssevsriess Easy/Fair

29 OTHER FEATURES 444444+ Thick barked
UTILIZATION:

30 SAW TIMBER svvvssssses Heavy construction; light construction;

31

ROUNDWOOD «vssvvnnness

furniture; boxes.

Transmission poles; fence posts; longfibre
pulp; plywood/veneer.

2 SYNONYMS +vevesvesesss A. brasiliana A. Rich.
3 LOCAL OR TRADE NAMES .  Parana pine
NATURAL OCCURRENCE:
i LATITUDES sovrserseers  30-20°S
5 AREAS sivrrisnsersinis Southern Brazil, principally Parana.
CLIMATE:
f ALTITUDINAL RANGE .,,. !,500-2,00C m
7 MEAN ANNUAL RAINFALL ,  1,250-2,200 mm
8 RAINFALL REGIME ,.,,,, Summer/uniform
G DRY SEASON srevsssesss  0-2 months
10 meAN MAX, TEMP,
HOTTEST MONTH vuvvvvvs  18-23%C
MEAN MIN, TEMP,
COLDEST MONTH +vvvvrss  9-16°C
MEAN ANNUAL TEMP, ...  12-18°C
SOILS:
13 TEXTURE vuvvvnenndines Medium
14 REACTION suvvvevevivnss Neutral/acid
15 DRAINAGE sevvevensnrss Free draining but moist
16 OTHER CHARACTERISTICS Better growth on fertile and deep soils.
SILVICULTLRE:
17 SIZE viveesrssesrsesss B o= 25-40 mj d = 100-150 cm
18 DESCRIPTION svevvvnnss Evergreen
19 FORM tvvvnvsnnrnninnes Exceptional
20 LIGHT REQUIREMENTS ... Strongly demanding
21 OTHER CHARACTERISTICS Frost resistant; fairly drought hardy.

32 OTHER PRODUCTS 4vsvsss
NURSERY :
33 SEED SOURCES «vvesvess

EEYHH R

SEEDS PER KILOGRAME .
STORAGE vasserennnases
PRE-TREATMENT +svvanss
PLANTING STOCK ssueses
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

Brazil and Kenya.

100-120

Short viability

None

Potted

Requires fifty per cent shade.

Germinates in 60-100 days.
Plantable size in 21-27 months.

PRINCIPAL PESTS AND
DISEASES:

40

Liable to butt rot.

PRINCIPAL REFERENCES:

25 34 52 100 124 134 152

L01



SPECIES:  Araucaria cunninghamii D. Don

TAXONOMY :
1 FAMILY sevvvvvnnnnnnes

3 LOCAL OR TRADE NAMES .

Araucariaceae

Hoop pine

PRODUCTION:
2 voLwe (M/HAVAN) ...

10-18

ROLE IN LAND USE:

23 CRURCRCRU I BRI IR BRI B B

NATURAL OCCURRENCE:
I (ATITUDES tevnnsssnnes
5 AREAS tivrevnvrnrainns

32-0°s
Papua New Guinea and tropical N.E. Australia.

CLIMATE:
6 ALTITUDINAL RANGE ...,
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +vvvvs
G DRY SEASON srevvveenes
10 Mean max, TEMP,
HOTTEST MONTH vevvvnns
11 MeaN MIN, TEMP,
COLDEST MONTH +4vasss
12 MEAN ANNUAL TEMP, ...,

0-2,000 m
1,000-1,800 mm
Summer

2-4 months

15-30%

16-23°C
16-26°C

TIMBER:

24 DENSITY vivevvevnnaass
25 NATURAL DURABILITY ...
26 PRESERVATION v4vurasss
27 SAWING vevvvervennrnns
28 SEASONING +vevernnness
29 OTHER FEATURES 4rvusss

S.G. 0 50-0.55
Non-durable
Easy

Easy

Easy

Thick barked

UTILIZATION:
30 SAW TIMBER tvevesnsss

31 ROUNDWOOD +svvesnssnns

32 OTHER PRODUCTS srvsnes

Heavy construction; light construction;
furniture; boxes.

Transmission poles; fence posts; longfibre
pulp; veneer/plywood.

DILS:

13 TEXTURE 4evvvvnnnnnass
14 REACTION tevvvvnrnens
15 DRAINAGE severvsnnsnss
16 OTHER CHARACTERISTICS

Medium/heavy
Neutral/acid
Free draining

Better growth on fertile and deep soils.

SILVICULTURE :

17 SIZE vivevnnnvsnnannes
18 DESCRIPTION sevsrersrs
19 FORM suvevveenrnnrnnss
20 LIGHT REQUIREMENTS .44
21 OTHER CHARACTERISTICS

h = 40-70 m; d = 100-200 cm

Evergreen

Exceptional

Strongly demanding; shade tolerant in youth.

Windfirm; tolerates salt winds; moderately
frost resistant.

NURSERY:
33 SEED SOURCES vsssrsses

SEEDS PER KILOGRAMME ,
PRE-TREATMENT 4vvvvnas
PLANTING STOCK veveens
SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

BYHHR

Papua New Guinea and Australia (Queensland) .

2,400-2,800

Short viability
None

Potted

Requires 507 shade.

No information available on germination.
Plantable size in 18-24 months.

PRINCIPAL PESTS AND
DISEASES:

L’O RN NN N NN NN NN

Termites cause stem collapse; Hoop pine weevil
Vanapa oberthuri attacks stem. Damping off in
nursery.

PRINCIPAL REFERENCES:

4 34 56 82 107 124 128 152 169

801



SPECIES:  Araucaria hunsteinii K. Schum.

TAXONOMY :
1 FAMILY sevevernnnnnses

3 LOCAL OR TRADE NAMES .

Araucariaceae

A. klinkii Lauterbach

Klinki pine

PRODUCTION:
2 voLwe (C/HA/AN) 1o

20-30

NATURAL OCCURRENCE :
L LATITUDES vevvevensnns
5 AREAS suvsviannsranass

10-5°s

New Guinea in same area as A. cunninghamii.

CLIMATE:

6 ALTITUDINAL RANGE ...,

7 MEAN ANNUAL RAINFALL .

8 RAINFALL REGIME +v14is

9 DRY SEASON suvesrnnsss

10 MEAN mAX, TEMP,
HOTTEST MONTH s4vevars
MEAN MIN, TEMP.
COLDEST MONTH s4vssres

200-1,800 m
1,600-4,600 mm
Uniform

0-2 months

24-32%

12-24°¢
(o)
20-27°C

ROLE IN LAND USE:

TIMBER:

24 DENSITY seevevsssseses SoG. 0.40-0.48
725 NATURAL DURABILITY .,,., Non-durable

26 PRESERVATION t44ssiass Easy

27 SAWING sevvvvevervenss Easy

28 SEASONING ssssvsssasss Easy

29 OTHER FEATURES t4vveer =

UTILIZATION:
30 SAW TIMBER tvvevnssess

3] ROUNDWOOD «+ssvssnvons

32 OTHER PRODUCTS 41vvees

Heavy construction; light comstruction;
furniture; boxes; joinery; flooring; aircraft
frames.

Transmission poles; fence posts; longfibre
pulp; veneer/plywood; matches.

SOILS:

13 TEXTURE svvvnvnnasnnss
14 REACTION sevevvsnnenes
15 DRAINAGE tevvvsnnsrnes
16 OTHER CHARACTERISTICS

Medium/heavy
Neutral/acid
Free draining but moist.

Better growth on deep soils.

SILVICULTURE::

17 SIZE vivvvvivnvnnnnnns
18 DESCRIPTION svvuvvsvss
19 FORM vevvvnrnvrnnanens
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 40-80 m; d = 200400 cm
Evergreen

Exceptional

Strongly demanding

Frost tender

NURSERY:
33 SEED SOURCES tesssrss

34 SEEDS PER KILOGRAME .
35 STORAGE tevsvssnnvines
36 PRE-TREATMENT 41vveses
37 PLANTING STOCK svvvres
38 SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

New Guinea

1,700-1,800 (2,000-2,500 de-winged)

Short viability (5-6 weeks), cold, moist, sealed.

None
Potted
Requires 75% shade in early months.

No information available on germination.
Plantable size in 18-21 months.

PRINCIPAL PESTS AND
DISEASES:

L;O RN NN NN NN

Similar to A. cunninghamii; Armillaria mellea

attacks roots.

PRINCIPAL REFERENCES:

34 56 87 124 169

601



PRODUCTION:

2 voLwe (M/HAVAN) oo

15~-30

ROLE IN LAND USE:

23 RN R R RN

TIMBER:

24 DENSITY 4evvevnnnnnnes
NATURAL DURABILITY ...
26 PRESERVATION 1ivvveuns
SAWING +vvvvnnnnnanins
28 SEASONING sevvvsnvnsss
29 OTHER FEATURES 141veas

S.G. 0.40-0.46
Perishable
Difficult
Easy

Easy

Wood contains silica.

UTILIZATION:

30 SAW TIMBER tevvvenvns

31 ROUNDWOOD ssvvssnvvses

Light construction; boxes; joinery.

Shortfibre pulp; veneer/plywood.

32 OTHER PRODUCTS tevvess -

SPECIES:  Aucoumea klaineana Pierre
TAXONOMY :
1 FAMILY v4viveviersssss  Burseraceae
2 SYNONYMS tvevservneses =
3 LOCAL OR TRADE NAMES . Gaboon mahogany; Okoumé.
NATURAL OCCURRENCE:
L LATITUDES svvvrerveres  2°5-2°W
5 AREAS +hivvsinrnninnns Rain forests of Gabon and Congo.
CLIMATE:
6 ALTITUDINAL RANGE ..., 0-500 m
7 MEAN ANNUAL RAINFALL .  1,600-3,000 mm
8 RAINFALL REGIME ....., Uniform
9 DRY SEASON svsvsesssss  0-2 months
10 MEAN MAX, TEMP,
HOTTEST MONTH vvvvvees  28-36°C
11 MEAN MIN, TEMP.
COLDEST MONTH +vvvevss  20-26°C
12 MEAN ANNUAL TEMP, ...,  25-33°C
SOILS:
13 TEXTURE vvevsssseiesss  Light/medium/heavy
14 REACTION suvvevsnaesss  Acid
15 DRAINAGE svvivsveeass,  Free draining
16 OTHER CHARACTERISTICS Adaptable
SILVICULTURE :
17 SIZE viveversssneesess  h =30-40 m; d = 90-250 cm
18 DESCRIPTION 4vevcevess  Buttressed
19 FORM veevvevsnsssnness  Acceptable
20 LIGHT REQUIREMENTS .4 Strongly demanding
21 OTHER CHARACTERISTICS Coppices

NURSERY:

SEED SOURCES srssevuns

33

3} SEEDS PER KILOGRAMVE ,
36 PRE-TREATMENT 44vvvess
37 PLANTING STOCK seveves
38 SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Gabon and Congo.

9,000~12,000

Short viability

None

Striplings; direct sown.

Requires 50% shade for some weeks.

No information available on germination.
Plantable size in 3-4 months.

PRINCIPAL PESTS AND
DISEASES:

qo LR RN N R N N R N N R )

Very susceptible to borer attack both as a
tree and as timber.

PRINCIPAL REFERENCES:

38 49 57 100 128 143

011



SPECIES: Azadirachta indica A. Juss.

TAXONOMY :
1 FAMILY vovivnvnnnnens

3 LOCAL OR TRADE NAMES .

Meliaceae

Melia azadirachta L.; Melia indica Brand.

Neem; Nim; Margosa; Marrango.

PRODUCTION:
2 voLwe (C/HA/AN) ...

NATURAL OCCURRENCE:
4 LATITUDES +ivvvennsnns
5 AREAS tivierinniiniins

10-25°N

Drier parts of India, Burma, Thailand and
Cambodia.

CLIMATE :

6 ALTITUDINAL RANGE ...,  0-1,000 m

7 MEAN ANNUAL RAINFALL ,  450-1,200 mm

8 RAINFALL REGIME .vssys  Uniform

9 DRY SEASON svs400s00ss  5-7 months

10 mean max. TEMP.
. HOTTEST MONTH +4vvvves  26-38°C

11 mean MIN, TEMP,

COLDEST MONTH +4uvuvss  14-24°C

12 mean annuAL TEMP, ..., 21-32%C

SOILS:

13 TEXTURE vevsnvnnvnrnns Light/medium/heavy

14 REACTION vuvvevivsnves Neutral

15 DRAINAGE vovesvnsnnves Free draining

16 OTHER CHARACTERISTICS Better growth on deep soils.
SILVICULTURE:

17 SIZE viivevvvviesveses  ho=20-25m; d = 100-150 cm
18 DESCRIPTION 4vivsvssss  Evergreen
19 FORM seervernsnnsneris Acceptable
20 LIGHT REQUIREMENTS ... Moderately demanding; shade tolerant in youth.
21 OTHER CHARACTERISTICS Aggressive coloniser; vigorous coppice; drought

hardy; long tap root; frost and fire tender;
fuelwood rotation of 8 years.

5-18

ROLE IN LAND USE:

23 v iiiseesssssssissssss Shade and shelter; windbreaks; soil improvement;
waste-land reclamation.

TIMBER:

24 DENSITY vuvvvrvsvrasss S.G. 0.60-0.70

25 NATURAL DURABILITY .,,, Moderately durable

26 PRESERVATION 4444vi4sss Difficult

2/ SAWING vurvssivsrsness Easy

28 SEASONING 4yssesssssss Easy

29 OTHER FEATURES +4144.s» Resistant to termite and insect attack;
interlocked grain.

UTILIZATION:

30 sAW TIMBER vesersseese Light construction; furniture; boxes.

3] ROUNDWOOD tsvsssssssss Building poles; fence posts; fuel (c.v. = 20,895
kJ/kg) and charcoal; transmission poles.

32 OTHER PRODUCTS +4ss4ss Fodder; leaves and seeds contain 'azadirachtin',
a promising new insect repellant; medicine;
green manure; oil from seeds; tannin.

NURSERY:

33 SEED SOURCES +evvssvss India; Nigeria; Sudan.

34 SEEDS PER KILOGRAMME , 4,000-4,500

35 STORAGE svussvsvsnssss Short viability (2-3 weeks).

35 PRE-TREATMENT ++vvesss Soak in cold water for one-two days.

37 PLANTING STOCK ssesnrs Potted; stumps; direct sown.

S SPECIAL REQUIREMENTS ., Light shade recommended; careful weeding.

39 GERMINATION AND GROWTH 55% germination of fresh seed in 10-12 days.

Plantable size in 11-14 months.

PRINCIPAL PESTS AND
DISEASES:

40

RN RN NN AN NN NN

Termites attack trees of all ages.

PRINCIPAL REFERENCES:

16 69 71 93 95 107 109 121 128 152

111



SPECIES: Bombacogsis quinata (Jacq.) Dugand

TAXONOMY :
1 FAMILY covvvnvnnnnnnns

Bombacaceae

B. sepium Pittier

PRODUCTION:
2 voLwE (M/HA/AN) ...

ROLE IN LAND USE:

TIMBER:

24 DENSITY vvuvvenrennnes
25 NATURAL DURABILITY ...
26 PRESERVATION suverress
27 SAWING «vsvrvvervrvess
28 SEASONING ¢evsvrannnss
29 OTHER FEATURES «4vvves

S.G. 0.38-0.42
Non-durable

Difficult

Easy

Slow, but little degrade.

Resembles cedar.

UTILIZATION:
30 SAW TIMBER vevvvvnnvss

31 ROUNDWOOD +evevsssnnns

32 OTHER PRODUCTS sevsrrs

Light construction; furniture.

Plywood/veneer; pulp; firewood.

3 LOCAL OR TRADE NAMES . Pochote
NATURAL OCCURRENCE :
i LATITUDES 4vvvvnsresrs  6-14°N
G AREAS 4uvvesssssesnsss Central and South America, from Honduras to
Venezuela.
CLIMATE:
6 ALTITUDINAL RANGE .4, 0-800 m
7 MEAN ANNUAL RAINFALL . 800-1,600 mm
8 RAINFALL REGIME .44y Summer
O DRY SEASON svessesssss  3=5 months
10 MeAN max, TEMP,
HOTTEST MONTH «vveers  26-32°C
MEAN MIN, TEMP,
COLDEST MONTH +uvsvsrs  16-24°C
MEAN ANNUAL TEMP, ..., 20-27%C
SOILS:
13 TEXTURE +sevvsesnsssess Light/medium/heavy
14 REACTION 4uvevesssssss Neutral/acid

15 DRAINAGE +vivvinnrenss
16 OTHER CHARACTERISTICS

Free draining; seasonally waterlogged.

SILVICULTURE :

17 SIZE vivevvinveninnnns
18 DESCRIPTION 4veveerass
19 FORM vuvvvvinnnarinnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-40 m

Deciduous; spiny; buttressed.

Acceptable

Strongly demanding; shade tolerant in youth.

Coppices

NURSERY:
33 SEED SOURCES «vessress

34 SEEDS PER KILOGRAMME .
36 PRE-TREATMENT tevvrses
37 PLANTING STOCK savrsss
38 SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Venezuela and Costa Rica.

2,300-2,700

None

Stumps

PRINCIPAL PESTS AND
DISEASES:

L'O AR NN RN N NN NN NN NN

Very susceptible to beetle and weevil attack.

PRINCIPAL REFERENCES:

(494



SPECIES: Brachychiton populneum (Schott) R.Br.

TAXONOMY :
1 FAMILY vvvrvenvinninns

3 LOCAL OR TRADE NAMES .

Sterculiaceae

Sterculia diversifolia D. Don

Kurrajong; bottle tree.

PRODUCTION:
2 vowe (W/HAVAN) L

ROLE IN LAND USE:

Shade

NATURAL OCCURRENCE:
4 LATITUDES vevusvnnnns
5 AREAS turvernisniniins

20-40°s

South-eastern Australia.

TIMBER:

DENSITY wevavvvinnnins
NATURAL DURABILITY ...
PRESERVATION tvvvvvars
SAWING +vvvrvvnrnnians
SEASONING «vsvevvvaris
OTHER FEATURES 4vvvses

BERIRRRE

S.G. 0.36-0.40
Non-durable

UTILIZATION:
30 SAW TIMBER teeensnsass

31 ROUNDWOOD «evsvnnerss

32 OTHER PRODUCTS sevsurs

Boxes
Fuelwood; woodwool.

Fodder (leaves and branches); fibres; edible
fruit, (N.B. large amounts of seed can poison
cattle); honey flora.

CLIMATE:
6 ALTITUDINAL RANGE ..., 0-1,000 m
7 MEAN ANNUAL RAINFALL , 250-760 mm
8 RAINFALL REGIME ,.+s:s» Winter/summer
G DRY SEASON ssessesrsss 8 months
10 MEAN MAX., TEMP,
HOTTEST MONTH +4veaess  38°C
MEAN MIN, TEMP,
COLDEST MONTH 44uveess  13-17°C
MEAN ANNUAL TEMP, ... 16-25°C
SOILS:
13 TEXTURE 4uvvvvvenvenses Light
14 REACTION svsvsvsnsssss Alkaline/neutral

15 DRAINAGE +vvvvvnnsenes
16 OTHER CHARACTERISTICS

Free draining but moist.

Intolerant of poor soils; tolerates slight
salinity.

SILVICULTURE :

17 SIZE vvvivnvsnvnonnins
18 DESCRIPTION svvsvvns
19 FORM tiviverivinnninns
20 LIGHT REQUIREMENTS .44
2] OTHER CHARACTERISTICS

h=8~15m
Evergreen; bole swollen at base.
Good above basal swelling.

Drought resistant; frost tender; withstands
lopping.

NURSERY:
33 SEED SOURCES «vssrsvss

34 SEEDS PER KILOGRAMME .
35 STORAGE vesecvvsnnrnns
35 PRE-TREATMENT tavveves
37 PLANTING STOCK sevssss
38 SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Australia; Cyprus.

6,700-10,000

At ambient temperature.

Boiling water, soak till cool.

Potted seedlings; direct sown; cuttings.

50-70% germination.

PRINCIPAL PESTS AND
DISEASES:

40 RN RN AN NN NN NN

PRINCIPAL REFERENCES:

14 71 134 152

€1l



PRODUCTION:
2 voLwE (M/HA/AN) o.vs -

ROLE IN LAND USE:

23 i Agroforestry

TIMBER:

24 DENSITY vvivvvvesnnsss S.G. = 1.28

25 NATURAL DURABILITY ,.. Durable

26 PRESERVATION +ivvvveis

27 SAWING 44vevsvsnsisss Difficult

28 SEASONING +ivvvsvennss -

79 OTHER FEATURES .+:»+:,» Hard; resistant to termite attack.
UTILIZATION:

30 SAW TIMBER suvrvevenses —

31 ROUNDWOOD srvvenrvrses

32 OTHER PRODUCTS ++.+++s Edible fats and 'shea' oil in seed kernels;

(25-40 kg fruit/tree/year); medicine.

SPECIES: Butyrospermum paradoxum (Gaertn. f.) Hepper
TAXONOMY :
1 FAMILY vvvsvssvsnrsaes Sapotaceae
2 SYNONYMS 4vvvsvsvsssss B. miloticum kotschy; B. parkii (G.Don.)
kotschy

3 LOCAL OR TRADE NAMES , Shea butter tree; imuruj; lulu (Arabic).
NATURAL OCCURRENCE :
4 LATITUDES vvvvovissrss  10-20°N
5 AREAS tvivssssssssenss Central and West African savannas.
CLIMATE:
6 ALTITUDINAL RANGE ..., 0-300 m
7 MEAN ANNUAL RAINFALL . 300-1,000 mm
8 RAINFALL REGIME ...... Summer
9 DRY SEASON svevvssssss 46 months
10 mean max. TEMP,

HOTTEST MONTH 4v4evvss  35-40°C
11 mEAN MIN, TEMP,

COLDEST MONTH +vvvunss
12 MEAN ANNUAL TEMP. ...  26-29°C
SOILS:
13 TEXTURE 444vvvssrinsse  Medium
14 REACTION vuvevinrnnnss =
15 DRAINAGE +svvevsiarsss Free draining
16 OTHER CHARACTERISTICS -
SILVICULTURE :
17 SIZE vivvevirrsnsveeas B =7-15m
18 DESCRIPTION +4¢ssssssss Deciduous; spreading crown.
19 FORM 4vveversnvneesssss Poor
20 LIGHT REQUIREMENTS .., Light demanding
21 OTHER CHARACTERISTICS Fire resistant; long taproot.

NURSERY:

33

34
35
36
37
33
39

SEED SOURCES +vussrvas

SEEDS PER KILOGRAMME .
STORAGE vvvennnarens
PRE-TREATMENT +vvvvnin
PLANTING STOCK vevuues
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

West Africa.

None: fresh seed essential.
Direct sown.
Care of taproot if transplanting.

Fruit borne at 12-15 years after planting.

PRINCIPAL PESTS AND
DISEASES:

40

PRINCIPAL REFERENCES:

vil



SPECIES: Calliandra calothyrsus Meissn.

TAXONOMY
1 FAMILY viivvnnnnnnnens

3 LOCAL OR TRADE NAMES .

Mimosaceae

Calliandra confusa Sprague & Riley

Calliandra

PRODUCTION:
2 voLwE (M/HAV/AN) 1.

5-20 in first year after planting; 35-65
thereafter.

ROLE IN LAND USE:

23 LR R R A R R B )

Anti-erosion; soil improvement; firebreaks;
ornamental; green manure.

NATURAL OCCURRENCE :
4 LATITUDES +ievevnnnnns
5 AREAS turrriannirinnss

10-18°N
Central America but well established in
Indonesia.

CLIMATE:
6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +.444s
9 DRY SEASON tsvsvvnsrss
10 AN max, TEMP.
HOTTEST MONTH «svaenas
11 MEAN MIN, TEMP,
COLDEST MONTH +ovsvss
12 MEAN ANNUAL TEMP. 444

150-1,500 m
1,000-3,000 mm
Uniform

2-4 months

24-30°C

18-24°C
22-28°C

TIMBER:

24 DENSITY 4evenvesnnnans
725 NATURAL DURABILITY ...
26 PRESERVATION evnvvres
27 SAWING vesvsnvnvansiss
28 SEASONING svvvvinsasns
29 OTHER FEATURES teveres

$.G. 0.51-0.78

Easy

Strong

UTILIZATION:
30 SAW TIMBER vvvvevnnnes

3] ROUNDWOOD «ssvernnsnns

32 OTHER PRODUCTS sevevss

Fuelwood (c.v. = 18,900 - 19,950 kJ/kg); tool
handles.

Fodder (7-10 tonnes dry leaves/ha/an);
honey flora.

SOILS:

14 REACTION vivvnnnnnnrss
15 DRAINAGE vovvnsnnnssss
16 OTHER CHARACTERISTICS

Light/medium/heavy
Neutral/acid
Moist, moderately free draining.

Tolerates infertile and compacted soils.

SILVICULTURE :

17 SIZE vivevvnvninnnesns
18 DESCRIPTION svvvvveers
19 FORM tevvvnravrnrnions
20 LIGHT REQUIREMENTS .44
21 OTHER CHARACTERISTICS

h=8-10m
Small shrub
Poor

Strongly demanding

Aggressive coloniser; vigorous coppice; fixes
nitrogen; withstands long drought; annual
coppicing can be carried out for 15-20 years;
requires very close spacing in plantation;
suppresses weeds including Imperata czlindrica.

SEED SOURCES ssssssnns

33

34 SEEDS PER KILOGRAME .
35 STORAGE tvvvrvssnrasss
36 PRE-TREATMENT «ivreoss
37 PLANTING STOCK savssss
33 SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Indonesia

Hot water then soak in cold for 24 hours.
Direct sown; bare rooted plants; large cuttings.

Plantable size in 4-6 months.

PRINCIPAL PESTS AND
DISEASES:

Llo RN RN NN NN NN NN

None reported.

PRINCIPAL REFERENCES:

47 120 121
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SPECIES: Callitris columellaris F. Muell.

TAXONOMY :
1 FAMILY eevvrnnnnnnnns

3 LOCAL OR TRADE NAMES .

Cupressaceae

C. glauca R. Br. ex R.T. Bak. & H.G. Sm.;

C. intratropica F. Muell. ex R.T. Bak. & H.G.
Sm.; C. hugelii (Carr.) Franco.

White Cypress Pine; (Northern Cypress pine)

PRODUCTION:

2 VoLWE (W/HA/AN) L.v. 275 (-10)
ROLE IN LAND USE:
23 trssssetsssesssressnss Windbreaks

NATURAL OCCURRENCE :
4 LATITUDES vvevrvrnnis
5 AREAS tirieerniinvenins

35%-15% (-12% for Northern provenances).

Australia: Northern Cypress pine being the
provenance from the Northern Territories.

TIMBER:

24 DENSITY vevevivnnroses
25 NATURAL DURABILITY ...
26 PRESERVATION 4uvervris
27 SAWING vrevvsnsneeses
28 SEASONING ssrsesnvesss
29 OTHER FEATURES t4vusis

S.G. 0.46-0.80
Very durable
Easy

Easy

Frequent live knots; termite resistant; fissile;
aromatic; decorative; irritant dust.

UTILIZATION:
30 SAW TIMBER tenevenvors

31 ROUNDWOOD «sveesrsasss

32 OTHER PRODUCTS srvvess

Light construction; flooring; boat-building;
boxes; furniture.

Transmission poles; fence posts; fuelwood;
veneer/plywood; turnery.

Christmas trees; tannins.

CLIMATE:
6 ALTITUDINAL RANGE ,,.., 0-1800 m
7 MEAN ANNUAL RAINFALL .  750-1,500 mm
8 RAINFALL REGIME ,..,.., Summer/uniform
G DRY SEASON ¢rvessessss 4=6 months
10 meAN mAx, TEMP,
HOTTEST MONTH vvevrrs  27-34°C
11 mean MIN, TEMP,
COLDEST MONTH s4vvviss  8-15°C
12 MEAN ANNUAL TEMP, ... 17-24°C
SOILS:
13 TEXTURE +evesnsnvssrss Light/medium
14 REACTION svvvevssssses  Acid/neutral

15 DRAINAGE vvvvvsvrvrs
16 OTHER CHARACTERISTICS

Free draining

Better growth on deep fertile soils; tolerates
slight salinity.

SILVICULTURE :

17 SIZE vvvvvnvnnnninnses
18 DESCRIPTION «ivvvvss
19 FORM vuvvvnrnnsnnasens
20 LIGHT REQUIREMENTS .44
21 OTHER CHARACTERISTICS

h = 18-28 m; d = 45-60 cm

Evergreen; light crowned.

Acceptable; exceptional in Africa as an exotic.

Strongly demanding

Coppices; termite resistant; fairly frost
resistant; very drought hardy; substantial
provenance variation; (Northern provenances
have higher rainfall tolerance and greater
termite resistance).

NURSERY:
SEED SOURCES svrssssns

|

SEEDS PER KILOGRAMME .
STORAGE tsvennanenenss
PRE-TREATMENT +uvseans
PLANTING STOCK savssee
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

BEYHH Y

Queensland, Australiaj; South Africa.

60,000-120,000

Dry, cold, airtight for several years.
None

Potted

Careful weeding

30-407% germination (5-20% of Northern
provenance); growth slow.

PRINCIPAL PESTS AND
DISEASES:

L‘O LR U U RO BB BRI BN

Fomes robustus may occur in trees over 20
years old.

PRINCIPAL REFERENCES:

4 9 34 63 71 82 84 95 101 107 128 133
152 160
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SPECIES: Campnosperma brevipetiolata Volkens

TAXONOMY :
1 FAMILY vvvvvnnnnnnnns

3 LOCAL OR TRADE NAMES .

Anacardiaceae

Terentang; Ketekete

PRODUCTION:
2 VoLwE (M/HA/AN) 1.

10-20

NATURAL OCCURRENCE:

L LATITUDES 4vvvvereress  878-2°N
B AREAS vvrnvsvnnnnnnrss Solomon Islands; Moluccas; New Guinea; Indonesia
and Malaysia.
(LIMATE:

6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +1vvrs
G DRY SEASON tveervrnass
10 MEAN MAX. TEMP,
HOTTEST MONTH 44vsnses
11 MEAN MIN. TEMP,
COLDEST MONTH +4sserirs
12 MEAN ANNUAL TEMP. 444

0-500 m
2,000-5,000 mm
Uniform

0-2 months
28-34°¢C

20-24°¢
23-28%

ROLE IN LAND USE:
TIMBER:

24 DENSITY vevvvvnenaens
25 NATURAL DURABILITY ...
26 PRESERVATION +ivvvveis
27 SANING +iservsrnsnnrees
28 SEASONING 4vvvvrsranrs
29 OTHER FEATURES sr1ssrs

S.G. 0.28-0.41
Perishable
Moderate

Easy

Some difficulty

Susceptible to insect fungal attack.

UTILIZATION:
30 SAW TIMBER wvvvevrnsas

31 ROUNDWOOD ssvevvnrvsss

32 OTHER PRODUCTS 4rvuses

Boxes and light construction.

Shortfibre pulp; veneer/plywood.

SOILS:

13 TEXTURE cvvvnreninnnes
14 REACTION suvenvnnrnnns
15 DRAINAGE +evuvsnnsnnss
16 OTHER CHARACTERISTICS

Heavy/medium
Acid
Moist; seasonally waterlogged.

Better growth on deep soils.

SILVICULTURE :

17 SIZE vivevvinninanvins
18 DESCRIPTION 4rvsvssnss
19 FORM vuevevvnnnnerinnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-40 m; d = 60-100 cm
Evergreen; buttressed.
Acceptable

Strongly demanding

NURSERY:
33 SEED SOURCES sssseress

34 SEEDS PER KILOGRAME .
35 STORAGE vievrsnssnarts
PRE=TREATMENT 4 4vvvais
37 PLANTING STOCK suveses
SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

Solomon Islands and Papua New Guinea.

2,200-3,300
Short viability
None

Potted

Plantable size in 4 months.

PRINCIPAL PESTS AND
DISEASES:

qo RN RN NN NN NN NN NN

Only pest of importance reported is
Ambleypelta cocophaga which causes death
or dieback in young trees.

PRINCIPAL REFERENCES:

59 111 112 158 -163
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SPECIES: Cariniaria pyriformis Miers

TAXONOMY ;
1 FAMILY civivnnnnannnes

3 LOCAL OR TRADE NAMES .

Lecythidaceae

Albarco; Colombian mahogany; Jequitibi.

PRODUCTION:
2 voLwEe (M/HA/AN) ...

10-20

ROLE IN LAND USE:

NATURAL OCCURRENCE :
4 LATITUDES vrvvsrnnanns
5 AREAS tvivinensnnenans

1-9°N

Northern Colombia and Venezuela.

TIMBER:

24 DENSITY vevveenvonanns
25 NATURAL DURABILITY ...
26 PRESERVATION «ivuvvses
27 SAWING vevvvenienninns
28 SEASONING svevrrsrvsns
29 OTHER FEATURES svvois

S.G. 0.50-0.75

Durable

Heartwood difficult; sapwood easy.
Easy

Easy

Silica in wood; termite resistant.

UTILIZATION:
30 SAW TIMBER sevvsenrers

3] ROUNDWOOD s+ eevverssnn

32 OTHER PRODUCTS tvveuss

Heavy construction; light construction;
furniture; flooring.

Veneer/plywood; turnery.

CLIMATE:
6 ALTITUDINAL RANGE ,,.,, 0-600 m
7 MEAN ANNUAL RAINFALL .  2,000-4,000 mm
8 RAINFALL REGIME ...,.., Uniform
9 DRY SEASON «vvsssvsess 0-2 months
10 MEAN mAX, TEMP,
HOTTEST MONTH +vvvvees  25-28°C
MEAN MIN, TEMP,
COLDEST MONTH +.vsvess  20-25°C
MEAN ANNUAL TEMP, .... 22-30%
SOILS:
13 TEXTURE +vvvesvssesses  Medium/heavy
14 REACTION vvvvevinnvess  Acid

15 DRAINAGE wvvvivarnrnns
16 OTHER CHARACTERISTICS

Free draining

SILVICULTURE :

17 SIZE vivvirninvinnsiinns
18 DESCRIPTION srvaeensis
19 FORM vuvvvvunninnniens
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 40-50 m; 4 = 100-300 cm
Evergreen; buttressed.
Exceptional

Moderately shade tolerant.

NURSERY:
33 SEED SOURCES ssvervs

3l SEEDS PER KILOGRAME .
35 STORAGE wrvrvervnnsnrs
36 PRE-TREATMENT 4uvussss
37 PLANTING STOCK svsvass
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Colombia

1,000

Dry, cold and airtight for up to one year
None

Potted; striplings; bare-rooted plants.

Germinates in 8-20 days.
No information on growth in nursery.

PRINCIPAL PESTS AND
DISEASES:

L'O RN NN NN N NN

None of importance reported.

PRINCIPAL REFERENCES:

19 25 100
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SPECIES: Cassia siamea Lam.

TAXONOMY :
1 FAMILY crivvvnnnvvnnans
2 SYNONYMS 4vvevvnnnnnns

3 LOCAL OR TRADE NAMES .

Caesalpiniaceae

C. florida Vahl

Cassia; Waa.

PRODUCTION:
22 voLwE (MC/HA/AN) 1.,

NATURAL OCCURRENCE:

ROLE IN LAND USE:

23 viivisieevessanssesses Windbreaks; ornamental; agroforestry.
TIMBER:

24 DENSITY tvevevennsssss S-G. 0.60-0.80

25 NATURAL DURABILITY ...
26 PRESERVATION suvvvenrs
27 SAWING vivvrvevvrensnns
28 SEASONING 4rsssssssves
29 OTHER FEATURES 4vrverre

Durable

Moderate

Moderate

UTILIZATION:
30 SAW TIMBER vevvsanenes

3] ROUNDWOOD «evvvvnssnes

32 OTHER PRODUCTS 4vvrvis

Fine furniture in larger sizes.

Building poles; fuel (c.v. = 19,380 kJ/kg) and
charcoal; veneer/plywood.

Fodder (not for pigs).

4 LATITUDES vvvverersnes  1-5°N
G AREAS ssvsevesesssssss S.E. Asia, including India, Sri Lanka and
Malaya; but widely established as an exotic.
CLIMATE:
6 ALTITUDINAL RANGE ,,., 0-1,000 m
7 MEAN ANNUAL RAINFALL ,  650-1,500 mm
8 RAINFALL REGIME 4414y,  Summer
G DRY SEASON ssevvsssess 4=6 months
10 MEAN MAX. TEMP.
HOTTEST MONTH +vvavees  23-35°C
MEAN MIN, TEMP,
COLDEST MONTH vsvvvvss  13-24°C
MEAN ANNUAL TEMP, ... 21-28°C
SOILS:
13 TEXTURE vevevevnnsnnes Light/medium
14 REACTION suvvsesrsesss  Neutral/acid
15 DRAINAGE sevvrsrnonnss Free draining

16 OTHER CHARACTERISTICS

Better growth on deep soils.

SILVICULTURE :

17 SIZE vevrvvnnruninnses
18 DESCRIPTION sevvvennns
19 FORM vvvrevrnrnnranses
20 LIGHT REQUIREMENTS 444
21 OTHER CHARACTERISTICS

h = 8-10 (up to 20) m
Evergreen
Poor/acceptable
Strongly demanding

Coppices; termite resistant; tolerates salt
winds; root suckers vigorously; drought hardy;
moderately frost resistant; rotation of 10
years for firewood.

NURSERY :
33 SEED SOURCES tsersrers

3l SEEDS PER KILOGRAMME .
35 STORAGE vevrvervsnnrens
36 PRE-TREATMENT 44usiais
37 PLANTING STOCK s4ssrns
32 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Most tropical countries.

34,000-40,000

Dry, ambient temperature for several years.
Boiling water till cool.

Potted; stumps; direct sown.

Good (90%) and uniform after 7 days.
Plantable size in 12-24 months.

PRINCIPAL PESTS AND
DISEASES:

A serious disease is Phaeolus manihotis which
kills roots causing dieback. Also susceptible
to attack by scale insects and liable to
browsing damage.

PRINCIPAL REFERENCES:

69 7! 95 107 109 120 121 128 134 152
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SPECIES: Casuarina decaisneana F. Muell.

TAXONOMY :
1 FAMILY covennvnnvinens

3 LOCAL OR TRADE NAMES .,

Casuarinaceae

Desert she-oak.

PRODUCTION:
2 voLwE (M/HAVAN) ...

10-12

ROLE IN LAND USE:

Shade and shelter

NATURAL OCCURRENCE :
L LATITUDES vevsrssnsnns
5 AREAS tuvverinniiniiis

27-21.5%

Central Australia.

CLIMATE:

6 ALTITUDINAL RANGE ...

7 MEAN ANNUAL RAINFALL .

8 RAINFALL REGIME +4v4vs

9 DRY SEASON tvvvrsvnnss

10 MeaN mAX, TEMP.
HOTTEST MONTH suvvvans
MEAN MIN, TEMP.
COLDEST MONTH «vvvvris
MEAN ANNUAL TEMP, 4.,

250-700 m
200-250 mm
Summer/uniform

4-6 months

20-35°C

10-20°C
18-26°C

TIMBER:

24 DENSITY evvennnnnenns
NATURAL DURABILITY ...

20 PRESERVATION 4evvvenas

27 SAWING vevvvnnernrenns

28 SEASONING sevvensrinns

29 OTHER FEATURES 4rverts

S.G. 1.05-1.12
Moderately durable.
Difficult
Difficult

Termite resistant

UTILIZATION:
30 SAW TIMBER tesvvrrvers

3] ROUNDWOOD s+svsssnsnns

32 OTHER PRODUCTS srvssrs

Light construction.

Fuel; fence posts; turnery.

SOILS:

I3 TEXTURE «ivvenvannasns
14 REACTION vevvvnsnsnnss
15 DRAINAGE tvrvevrrvenses
16 OTHER CHARACTERISTICS

Light/medium
Acid/neutral
Free draining

Deep soils

SILVICULTURE :

17 SIZE vovivviniviniinnes
18 DESCRIPTION svverssans
19 FORM wuvervinvrnnrinss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 9-15 mj d = 25-30 cm

Evergreen; needle-like branchlets with reduced

leaves. X
Acceptable/exceptional

Light demanding

Fire resistant; frost resistant; fixes
nitrogen; drought hardy.

NURSERY:
33 SEED SOURCES ssssrsis

34 SEEDS PER KILOGRAMME .
35 STORAGE tvrvenrsrvnses
36 PRE-TREATMENT «evvvses
37 PLANTING STOCK sevsues
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia

70,000-85,000

Ambient temperature for several years.
None

Potted; bare-rooted seedlings; cuttings.

Germination of 60-90%.

PRINCIPAL PESTS AND
DISEASES:

None of major importance.

PRINCIPAL REFERENCES:

26 41 55 121
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SPECIES: Casuarina equisetifolia L.

TAXONOMY :
1 FAMILY covivennnninnns

3 LOCAL OR TRADE NAMES .

Casuarinaceae

c. littoralis Salisb.

Coast or Beach She-oak.

PRODUCTION:
2 vowe (M/HAVAN) 1oas

ROLE IN LAND USE:

Windbreaks; soil improvement; ornamental;
anti-erosion; dune stabilisation.

NATURAL OCCURRENCE :
4 LATITUDES svinrsensees
5 AREAS svrsvirereniiinis

31.5-12°5 and 18-22°N

Coastal dunes of S.E. Asia and Australia.

CLIMATE:
6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +uvves
G DRY SEASON tvvernrnnss
10 MEAN max, TEMP,
HOTTEST MONTH 44vvssss
11 MEAN MIN, TEMP,
COLDEST MONTH 4evsasss
12 MEAN ANNUAL TEMP, 444

0-1,400 m
750-2,500 mm
Winter/summer

3-4 months

20-35°¢

10-20%C
18-28°C

TIMBER:

DENSITY vuvvenvnnennes
NATURAL DURABILITY ..,
PRESERVATION +4vvvvses
SAWING v4vvvivarnniins
SEASONING 4 veavvrvrss

24
o)
2
27
2
79 OTHER FEATURES s1vuess

S.G. 0.80-1.20
Moderately durable.
Fair

Difficult

Difficult

Very hard; attractive figure when quartersawn.

UTILIZATION:
30 SAW TIMBER sevessnnsss

31 ROUNDWOOD «ssvvsnnssss

32 OTHER PRODUCTS 4svesss

Heavy construction; boat building.

Building poles; transmission poles; fence
posts; fuel (c.v. 19,580 - 20,560 kJ/kg) and
charcoal; shortfibre pulp.

Tannins; dyes; medicine; 'Cones’ (1.8 t/ha/an)
for fuel.

SOILS:

13 TEXTURE tuvveresnnanns
14 REACTION vevrnvsnsnsss
15 DRAINAGE tvvevrsvnnses
16 OTHER CHARACTERISTICS

Light
Alkaline/neutral
Seasonally waterlogged

Tolerates slightly saline soils and poor,
dry soils.

SILVICULTURE:

17 SIZE vevveevvenvonann
18 DESCRIPTION tvevvnvens
19 FORM vuvivvnnvrsnnnns
20 LIGHT REQUIREMENTS .4,
21 OTHER CHARACTERISTICS

h = 10-40 m; d = 40-45 cm
Evergreen; light crowned; dioecious.
Exceptional/acceptable

Strongly demanding

Weak coppice; termite resistant; tolerates salt
winds; fixes nitrogen; requires wide spacing;
frost tender; fire senmsitive; short-lived
(20-40 years); rotations of 8-15 years for
fuelwood.

NURSERY:
33 SEED SOURCES «sesrnsss

34 SEEDS PER KILOGRAME .
35 STORAGE tevvrrtennss
PRE=TREATMENT 44svvsns
37 PLANTING STOCK ssvssss
SPECIAL REQUIREMENTS ,
29 GERMINATION AND GROWTH

Nearly all tropical and sub-tropical coastal
areas.

700,000-800,000

Sealed at 4°C for up to 8 months.

None

Potted; bare-rooted plants; cuttings.

Shade in nursery. Inoculate soil of new
plantation sites with crushed root nodules.
Germinates in 20-40 days (60-70% of fresh seed).
5-25% germination after 12 months storage.
Plantable size in 4-8 months.

PRINCIPAL PESTS AND
DISEASES:

140 RN RN NN NN NN NN

Usually free from pests and diseases.

PRINCIPAL REFERENCES:

40 52 60 71 95 109 121 128 152
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SPECIES: Casuarina glauca

Sieb. ex Spreng.

TAXONOMY :
1 FAMILY cevvvennnrsnnes

3 LOCAL OR TRADE NAMES .

Casuarinaceae

C. lepidophloia F. Muell.

Swamp she-oak; Muinji; Longleaf ironwood.

PRODUCTION:
2 Vo (K/HA/AN) ...

10-12

ROLE IN LAND USE:

B NN NN NN NN

Swamp reclamation; stabilisation of canal banks;
windbreaks.

TIMBER:
24 DENSITY vvenvnvenrases

25 NATURAL DURABILITY ...
26 PRESERVATION 4ivavvnns
27 SAWING 4everivnernnris
28 SEASONING «vevesencnns

29 OTHER FEATURES svvvois

0.90-0.98
Durable

Fiar/difficult

Fissile; tough; decorative; strong.

UTILIZATION:
30 SAW TIMBER sevvevnrass

31 ROUNDWOOD sssvvvsnnass

32 OTHER PRODUCTS 4avrvss

Wharf timbers

Fuelwood; posts; turnery.

Tannin.

NATURAL OCCURRENCE :
I LATITUDES sevsrsenress 36.5-23%
5 AREAS tvvvevsnssvensss Coastal Eastern Australia.
CLIMATE:
6 ALTITUDINAL RANGE .,,, 0-30 m
7 MEAN ANNUAL RAINFALL , 900-1,150 mm
8 RAINFALL REGIME +4y¢4s Summer
9 DRY SEASON s4essssssss 3—4 months
10 MeEaN max, TEMP,
HOTTEST MONTH 4vvseers  20-30°C
MEAN MIN, TEMP,
COLDEST MONTH +vyvovrs  10-20°C
MEAN ANNUAL TEMP, ..., 18-24°C
SOILS:
13 TEXTURE +vvvssvsnensss Heavy/medium
14 REACTION svevessssssss Neutral/alkaline

15 DRAINAGE svvevinrriens
16 OTHER CHARACTERISTICS

Seasonally waterlogged.

Saline and swampy; also tolerates shallow,
dry soils.

SILVICULTURE :

17 SIZE vvivvvrninninnnns
18 DESCRIPTION vevursvnss
19 FORM suvervvivnniinnes
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 10-20 m; d = 50-75 cm
Swamp tree; evergreen; buttressed.
Acceptable

Aggressive coloniser; coppices; tolerates salt
winds; slightly frost resistant; root suckers
vigorously; fixes nitrogen; drought resistant.

NURSERY:
33 SEED SOURCES svssssses

34 SEEDS PER KILOGRAMYE ,
35 STORAGE vevvvrnnrrerss
36 PRE-TREATMENT vervais
37 PLANTING STOCK ssssses
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia, Cyprus; France; Kenya; Netherlands.

8000,000-1,050,000
Ambient temperature.
None

Potted; root cuttings.

Germination of 50-65%; fast growth in nursery.

PRINCIPAL PESTS AND
DISEASES:

I"O RN RN NN NN NN NN

None

PRINCIPAL REFERENCES:

10 27 54 71 121 152
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SPECIES: casuarina junghuhniana Miq.

TAXONOMY :

PRODUCTION:
2 voLwe (M/HVAN) ...

ROLE IN LAND USE:

23 RN N RN NN NN NN

Shade and shelter; ornamental.

1 FAMILY sevveverssneess Casuarinaceae
2 SYNONYMS trevvvsrsnnes —

3 LOCAL OR TRADE NAMES . -

NATURAL OCCURRENCE :

4 LATITUDES vvvvevrnnnes 5°N-298

5 AREAS tvirriiniiniinas

Central and East Java.

TIMBER:

24 DENSITY suvenvennrnnes
25 NATURAL DURABILITY ..,
26 PRESERVATION tevsvvass
27 SAWING vevvvsrvennvnas
28 SEASONING 4vssesnaanns
729 OTHER FEATURES s4vaves

Very durable

Fissile

UTILIZATION:
30 SAW TIMBER ivvevennnrs

3] ROUNDWOOD «rvessrernns

32 OTHER PRODUCTS 4vvanes

Underground piling for construction; fuel
charcoal.

and

14 REACTION vuvvvnnnseons
15 DRAINAGE suvveervsnnss
16 OTHER CHARACTERISTICS

CLIMATE:
6 ALTITUDINAL RANGE .,.,. 0-2,100 m
7 MEAN ANNUAL RAINFALL . 750-2,000 mm
8 RAINFALL REGIME +¢v4+s Summer
9 DRY SEASON s4ssssssrss 4—6 months
10 MEAN MAX, TEMP,
HOTTEST MONTH 4o0vvers  25-28°C
11 MEAN MIN, TEMP,
COLDEST MONTH +vvveves  19-22°C
12 MEAN ANNUAL TEMP. ..., 22-26°C
SOILS:
13 TEXTURE svvevessvvnrss Light/medium

Acid/neutral/(alkaline)
Free draining

Adapts to various sites.

SILVICULTURE :

17 SIZE vivvennncinniinns
18 DESCRIPTION 4rvesvenss
19 FORM vevvnvinveniinans
20 LIGHT REQUIREMENTS .44
21 OTHER CHARACTERISTICS

h =15-20m; d = 15 cm
Dioecious
Acceptable/exceptional

Root suckers vigorously; fixes nitrogen; drought
resistant; 5-8 year rotation for roundwood.

NURSERY :
33 SEED SOURCES ssvsverns

SEEDS PER KILOGRAME .
PRE=TREATMENT 4 4vvvass
PLANTING STOCK 4sssses
SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

BUHA Y

Cuttings; air-layering.
507 shade in nursery.

Plantable size in 2-3 months.

PRINCIPAL PESTS AND
DISEASES:

L‘O RN R NN NN NN

Nene of major importance.

PRINCIPAL REFERENCES:

€21



SPECIES: Cedrela odorata L.

TAXONOMY :
1 FAMILY vevvenvenannnes

3 LOCAL OR TRADE NAMES ,

Meliaceae

Cedrela mexicana M.J. Roem-

West Indian Cedar; Cedro.

PRODUCTION:
2 voLwe (C/HVAN) .

11=-22

ROLE IN LAND USE:

NATURAL OCCURRENCE :

4 LATITUDES +veveerrsrrs 2875-26°N

G AREAS s1ssvssnsasssss, Central and South America from Mexico to Bolivia
and Argentina.

CLIMATE:

6 ALTITUDINAL RANGE ...,
7 MEAN ANNUAL RAINFALL .

0-1,500 m
1,200-2,500 mm

TIMBER:

284 DENSITY vuvvvevinnnsss
25 NATURAL DURABILITY ..,
26 PRESERVATION «vvveeris
27 SAWING 4vvenivarsenss
28 SEASONING «vvevnsnvsas
29 OTHER FEATURES s4vvess

S.G. 0.37-0.60
Moderately durable
Difficult

Easy

Fair

Decorative; scented; termite resistant.

UTILIZATION:
30 SAW TIMBER wrvvenensss

3] ROUNDWOOD s osnsssrsrs

32 OTHER PRODUCTS srvvsns

Light construction; furniture; boxes; boat-
building; musical instruments.

Veneer/plywood; fuelwood.

8 RAINFALL REGIME +vy¢vs Summer/uniform
9 DRY SEASON ¢svevssssss 2-4 months
10 MeaN max, TEMP,
HOTTEST MONTH +vvvvess  27-36°C
MEAN MIN, TEMP,
COLDEST MONTH »vvvsess  11-22°%C
MEAN ANNUAL TEMP. .v.. 20-32°C
SOILS:
13 TEXTURE vuvvensssnners Light /medium/heavy
14 REACTION 4vevesvsssess Neutral
15 DRAINAGE +vssssersnses Free draining

16 OTHER CHARACTERISTICS

Better growth on fertile soils.

SILVICULTURE :

17 SIZE vvvvvvvnvanenines
18 DESCRIPTION srvervarrs
19 FORM vvvvvvnversnvnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-40 m; d = 100-300 cm
Deciduous; buttressed.
Acceptable/exceptional.
Strongly demanding

NURSERY :
33 SEED SOURCES «rrsarses

SEEDS PER KILOGRAMME ,
STORAGE +vsvnnvnnnrss
PRE-TREATMENT vvavvvss
PLANTING STOCK ssrssss
SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

BYHHE

South and Central America; Trinidad.

45,000-60,000

Dry, cold and airtight for one-two years.
None

Potted; striplings.

Benefits from some shade in nursery.

Germinates in 14-28 days.
Plantable size in 12-15 months.

PRINCIPAL PESTS AND
DISEASES:

The shoot borer Hypsipyla grandella is a major
pest. Attack in the Americas can only be
avoided by maintaining optimum vigour and
mixing with other species.

PRINCIPAL REFERENCES:

1 25 52 57 59 100 103 128 152

vel



SPEC[ES: Ceratonia siliqua L.

TAXONOMY :
1 FAMILY vivvvennenninns

3 LOCAL OR TRADE NAMES .

Caesalpiniaceae

Carob; St. John's Bread; Locust bean.

PRODUCTION:
22 voLuE (M/HAVAN) 1o

ROLE IN LAND USE:

Erosion control; agroforestry; windbreak.

NATURAL OCCURRENCE::

L LATITUDES vevverreeess 27°-42°8
5 AREAS +1eseeseseressss Mediterranean Basin; naturalised in N. India.
Coasts, up to 25 km inland, best.
CLIMATE:
6 ALTITUDINAL RANGE ,,,, 0-1,000 m
7 MEAN ANNUAL RAINFALL ., 200-800 mm
8 RAINFALL REGIME ...... Winter
G DRY SEASON svsesvnress 4 months
10 MEAN MAX, TEMP,
HOTTEST MONTH 400 vvvss  27-32°C
11 MEAN MIN, TEMP.
COLDEST MONTH +1000vss  5-10°C
12 MEAN ANNUAL TEMP, ..., 13-27°C
SOILS:
13 TEXTURE +vvevveesssesss Light/medium
14 REACTION +v:vevessesss Neutral/alkaline
15 DRAINAGE vvvesvsssesss Good

16 OTHER CHARACTERISTICS

Calcareous soils and dunes; tolerates thin
soils and up to 37 salinity.

SILVICULTURE :

17 SIZE vvvivvrnvnninnsns
18 DESCRIPTION 4vveevvnis
19 FORM 4evuvvrnsnvineens
20 LIGHT REQUIREMENTS 4.4
21 OVHER CHARACTERISTICS

h=28-17m
Small, evergreen tree; diocecious (some

hermaphrodite).
Poor; heavy branching.

Coppices; heat and fire resistant; windfirm;
termite resistant; tolerates salt winds;
moderately frost resistant; drought hardy;

TIMBER:

DENSITY vevuvverevenes
NATURAL DURABILITY ...
PRESERVATION 44vessais
SAWING +evsvrnrnnrrens
28 SEASONING +vsvsvsvsrss
29 OTHER FEATURES ssvuss

24
25
2%
27

UTILIZATION:
30 SAW TIMBER tevvvenvns

31 ROUNDWOOD 4evssnrssens

32 OTHER PRODUCTS 4rvvers

Fuelwood

Pods (2.5 tonnes/ha/an) yield gum, syrup and
industrial extractives; pods are valuable fodder
(not for poultry).

NURSERY:
33 SEED SOURCES vvrsssrns

34 SEEDS PER KILOGRAMME .
35 STORAGE tesrvevnrnrss
36 PRE-TREATMENT tsvinvrs
37 PLANTING STOCK s4vsnrs
32 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Cyprus (var.Tylliria); USA (vars. Bolser, Horne,
Santa Fe); France; S. Africa; Lebanon.

4,000-6,000

Up to 5 years fumigated, cold and sealed.
Boilinﬁ water till cool; or cold stratification
10 weeks. 3

Potted; direct sown; cuttings.

Care of long tap-root.

80% germination.

PRINCIPAL PESTS AND
DISEASES:

L’O RN NN NN RN}

Rodents - eat roots; carob-fly Asphodylia
gennadii in Mediterranean; withstands browsing.

four varieties; requires wide spacing;
penetrating root system; long lived; slow g:owinq

PRINCIPAL REFERENCES:

31 42 71 72 89 174

1Al



SPECIES: Chlorophora excelsa (Welw.) Benth.

TAXONOMY :
1 FAMILY evnvevnnanenns

3 LOCAL OR TRADE NAMES .

Moraceae

Iroko; Mvule.

PRODUCTION:
2 VoLWE (M/HAVAN) ...

ROLE IN LAND USE:

NATURAL OCCURRENCE:
I LATITUDES svinnsvrsis
D AREAS tuviervinniniins

5%5-10°N

Tropical Africa from Ghana to East Coast.

CLIMATE:
6 ALTITUDINAL RANGE .44
7 MEAN ANNUAL RAINFALL
8 RAINFALL REGIME v4vivs
9 DRY SEASON srvurennnss
10 MEAN MAX, TEMP,
HOTTEST MONTH «vvvvans
11 MEAN MIN, TEMP,
COLDEST MONTH +4vveass
12 MEAN ANNUAL TEMP, .44s

0-1,200 m
1,000-1,800 mm
Uniform

0-3 months
23-33%

20-26°¢C
22-33%

TIMBER:

24 DENSITY vevenvsnnnaons
NATURAL DURABILITY ...
PRESERVATION 44vveveve
SAWING +vvvsnurrnvisns
SEASONING 44 vvvrvrss
29 OTHER FEATURES «vvevis

BREX®

S.G. 0.55-0.66
Very durable.
Difficult
Fasy

Easy

High quality; interlocked grain; calcite
crystals in wood.

UTILIZATION:
30 SAW TIMBER vevveenrars

31 ROUNDWOOD «rvvevensees

32 OTHER PRODUCTS 4evrers

Heavy construction; light construction;
furniture; boat building; joinery.

Veneer /plywood.

SOILS:

13 TEXTURE vevvvvenvarens
104 REACTION vivvenvnvenss
15 DRAINAGE wrvvvenrnriss
16 OTHER CHARACTERISTICS

Medium
Neutral/acid
Moderately free draining.

SILVICULTURE :

17 SIZE vivenvenninnsines
18 DESCRIPTION suvevvrsis
19 FORM 4uvevvenvnnininss
20 LIGHT REQUIREMENTS .44
21 OTHER CHARACTERISTICS

h =35-40m

Deciduous; similar to C. 52513’ West of Ghana.
Exceptional

Strongly demanding

Coppices; root suckers vigorously; requires
wide spacing.

NURSERY:
33 SEED SOURCES ssssviss

34 SEEDS PER KILOGRAMME .
35 STORAGE wvvservsnnires
36 PRE-TREATMENT tevrroes
37 PLANTING STOCK svvsses
38 SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

Most tropical African countries.

300,000-480,000

Dry, cold, airtight - shortlived viability.
None

Striplings; stumps.

Plant large stumps.

Germinates in 14-18 days.
Plantable size in 12-18 months.

PRINCIPAL PESTS AND
DISEASES:

Phytoloma sp. is important: causing galls
on and devastating shoots. The Giant Snail
Achatina has proved a pest in E. Africa.

PRINCIPAL REFERENCES:

4 5 49 57 100 107 128 152 155

91



SPECIES: Cleistopholis glauca Pierre ex Engl. & Diels.

TAXONOMY :
1 FAMILY civvinnnnnnnnes

3 LOCAL OR TRADE NAMES ,

Annonaceae

C. grandiflora de Wild

Ovok; Montole.

PRODUCTION:

NATURAL OCCURRENCE :
4 LATITUDES +vevvvenrnns
5 AREAS tivirirviniiiins

6°5-5°N
Tropical Central Africa from Zaire to
Cabinda and Angola.

CLIMATE:
6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL ,
8 RAINFALL REGIME +vv4is
9 DRY SEASON tvevsvvsnes
10 MeaN mAX, TEMP,
HOTTEST MONTH +4vvvvirs
11 MEAN MIN, TEMP,
COLDEST MONTH +4vaures
MEAN ANNUAL TEMP, ...

0-200 m
1,600-5,000 mm
Uniform

0-2 months

28-36°C

20-26°C
25-30°C

22 VOLWE (MC/HA/AN) ... 25740

ROLE IN LAND USE:

TIMBER:

24 DENSITY 4vuvevvsnsnnss 0.25-0.40
75 NATURAL DURABILITY ..., Non-durable.
26 PRESERVATION +4vevvsss Easy

27 SAWING +evisvsvenserss Easy

28 SEASONING +isvvessssss Fair

79 OTHER FEATURES t4veres

Whitewood; straight grained.

UTILIZATION:
30 SAW TIMBER vvevvervsis

3] ROUNDWOOD & vvuvsanrnrs

32 OTHER PRODUCTS tevens

Light construction; joinery; boxes.

Shortfibre pulp; core veneer/plywood.

SOILS:

13 TEXTURE vuvvenvnininns
14 REACTION 4vvvrvervenns
15 DRAINAGE «rvvevrniines
16 OTHER CHARACTERISTICS

Light/medium
Neutral/acid
Moist; free draining.

SILVICULTURE :

17 SIZE vivvivvinvinnines
18 DESCRIPTION +vvvvvinis
19 FORM vevvvvinerinniens
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-40 m
Evergreen
Exceptional
Strongly demanding

NURSERY :
33 SEED SOURCES ssssssss

34 SEEDS PER KILOGRAMVE .
35 STORAGE vivssvennnises
36 PRE-TREATMENT tevverrs
37 PLANTING STOCK sevsvns
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Zaire; Solomon Islands; Congo.

1,200-1,500

Cold, sealed for several years.
None

Potted

None

Germinates in 28-40 days.
Plantable size within 6 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

58 111 112 159

Lzt



SPECIES: Colophospermum mopane (Kirk ex Bemth.) Kirk ex J. Léonard

TAXONOMY :
1 FAMILY vevvvernnnnnaas

3 LOCAL OR TRADE NAMES .

Caesalpiniaceae

Copaifera mopane Kirk ex Benth.

Mopane; musaru; lipani; turpentine tree;
Rhodesian ironwood.

PRODUCTION:
2 voLwEe (M/HAVAN) ...

Soil stabilisation.

NATURAL OCCURRENCE :
L LATITUDES vevvevsnrnns
5 AREAS sivierirniiniins

10°8-25%
Central and Southern Africa; naturalised in
arid zones of India.

ROLE IN LAND USE:

TIMBER:

24 DENSITY svvvvenvavenss
75 NATURAL DURABILITY ..,
26 PRESERVATION +4vvvvsss
27 SAWING +vevrvervransons
28 SEASONING srveesvsenns
29 OTHER FEATURES «vvvis

S.G. over 1.0
Very durable.
Difficult
Difficult

Felling difficult. Heavy, dark wood, black gum.

Termite and Lyctus resistant.

UTILIZATION:
30 SAW TIMBER tvevvsneons

31 ROUNDWOOD «svvvorsanns

32 OTHER PRODUCTS sevevss

Furniture; railway sleepers; flooring; heavy
construction; boat building.

Mine props; turnery; fence posts; bridge piles;
firewood.

Fodder (fruit and leaves).

CLIMATE:
6 ALTITUDINAL RANGE ..., 0-1,200 m
7 MEAN ANNUAL RAINFALL .,  200-750 mm
8 RAINFALL REGIME .v4vyy  Summer
9 DRY SEASON suevsssssss  5-8 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +vvvvves  34-36%C
MEAN MIN, TEMP,
COLDEST MONTH suvviess  12-16%C
MEAN ANNUAL TEMP, ...,  22-28°%C
SOILS:
13 TEXTURE vvvevnnvunnnes Heavy/medium
14 REACTION wivvevneninss Neutral/alkaline
15 DRAINAGE sviisvsvsssss  Moist/waterlogging tolerated.

16 OTHER CHARACTERISTICS

Tolerates dry saline sites. Crey, calcareous
“mopane' soils are specific to pure natural stands

SILVICULTURE

17 SIZE vevervvenvenninnss
18 DESCRIPTION 4vasseress
19 FORM vevvivinesnnnssns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h=10-20 m

Deciduous, savanna tree.
Good

Light demander

Coppices vigorously after fire, frost or
felling; fixes nitrogen; very drought hardy;
casts little shade; slow growing.

NURSERY:
33 SEED SOURCES svsansnns

34 SEEDS PER KILOGRAMVE
35 STORAGE wrvvervsnnvnns
35 PRE-TREATMENT 1evrvass
37 PLANTING STOCK sevsves
38 SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

None required.
Seedlings.
Seeds must be planted in pod.

Slow early growth; weed carefully.

PRINCIPAL PESTS AND
DISEASES:

40 RN NN RN NN RN NN NN

Gonombrasia belina (mopane worm) feeds on
leaves; caterpillars eaten in many African
countries. Elephants destroy the woodlands:

PRINCIPAL REFERENCES:

9 28 85 121

821



SPECIES: Conocarpus lancifolius Engl.

PRODUCTION:
22 VoLWE (M/HAV/AN) ..

ROLE IN LAND USE:

23 Wevvesstesesarrssssess Shade and shelter.
TIMBER:

2L DENSITY sevevvvennsenss S.G. 0.81

25 NATURAL DURABILITY ..., Durable

26 PRESERVATION tuvevvers =

27 SAWING vuververvreenss Easy

28 SEASONING svevvvenvsns -

729 OTHER FEATURES +4.4.s, Interlocked grain.

UTILIZATION:
30 SAW TIMBER tesvsuvrers

3] ROUNDWOOD «vsesnvsanss

32 OTHER PRODUCTS 4vivves

Light construction; boat building.
Building poles; fence posts; fuel and charcoal.

Fodder.

TAXONOMY ;
1 FAMILY vivevevrensress Combretaceae
2 SYNONYMS vuveviviiunnn =
3 LOCAL OR TRADE NAMES . Damas
NATURAL OCCURRENCE:
I LATITUDES svvvrerssees 10-11°N
G AREAS t4veevressseness Somalia
CLIMATE:
6 ALTITUDINAL RANGE ,,,. 0-800 m
7 MEAN ANNUAL RAINFALL . 250-600 mm
8 RAINFALL REGIME ....., Summer
9 DRY SEASON tsvvsvresss 6-8 months
10 MeAN max, TEMP,
HOTTEST MONTH 4uvvvvss  25-39°C
MEAN MIN, TEMP,
COLDEST MONTH +vvverss  22-25°C
MEAN ANNUAL TEMP. ... 24-30°C
SOILS:
13 TEXTURE svvvsssssssses Light
14 REACTION vveveessseess Alkaline/neutral
15 DRAINAGE ++evsssevssss Seasonally waterlogged.

16 OTHER CHARACTERISTICS

Tolerates moderately saline soils.

SILVICULTURE :

17 SIZE vivvvvnvierinenns
18 DESCRIPTION vevvvveens
19 FORM vuvervrenvnnrnnes
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 15-18 m

Evergreen; light crowned.

Acceptable
Strongly demanding

Frequently used in irrigated plantationms.

NURSERY:
33 SEED SOURCES ssvveevns

3L SEEDS PER KILOGRAMME .
35 STORAGE vevvrvsnvrenes
36 PRE-TREATMENT tvvevres
37 PLANTING STOCK svvssss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Somalia and Sudan.

1,000,000-2,000,000
None
Potted; striplings; stumps.

Low germination capacity. Sow uncovered.
Difficult to raise.

Germinates in 18-25 days.

Plantable size in 12-18 months.

PRINCIPAL PESTS AND
DISEASES:

QO CRCRC R I N R R R BB BRI B B

Susceptible to damping off.

PRINCIPAL REFERENCES:

7 60 107 166

621



SPECIES: Cordia alliodora (Ruiz and Pav.) Cham.

TAXONOMY :
1 FAMILY covvvvvnnnnnns

3 LOCAL OR TRADE NAMES .

Boraginaceae

Laurel; Salmwood.

PRODUCTION:
2 voLwEe (M/HAVZAN) 1o

10-20

NATURAL OCCURRENCE :
4 LATITUDES vvvarsvnnss
5 AREAS tivvrrsesrisnnes

25%5-20°N

Central America, West Indies, South America
to Peru and Brazil.

CLIMATE:
6 ALTITUDINAL RANGE 444
7 MEAN ANNUAL RAINFALL .

0-1,500 m
1,000-4,000 mm

ROLE IN LAND USE:
23 viiviesinsenssarssenss Agricultural shade.
TIMBER:

24 DENSITY vivunsvnnnasss

25 NATURAL DURABILITY ...
26 PRESERVATION 4evvrvrss
27 SAWING vevvrvsnnsvnarss
28 SEASONING 4vvevrerasis
29 OTHER FEATURES vsvvsis

S.G. 0.45-0.55
Durable

Fair

Easy

Easy

Some resistance to termites and marine borers.

UTILIZATION:
30 SAW TIMBER sevvevrveen

31 ROUNDWOOD «vevvvenvnns

32 OTHER PRODUCTS «uvsses

Light construction; furniture; flooring; boats.

Veneer/plywood; fuelwood.

8 RAINFALL REGIME ...s4y»  Uniform
G DRY SEASON ++sssesssss  O=4 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +vvvvvvs  26-32°C
11 MEAN MIN, TEMP,
COLDEST MONTH svvvusns 16-25°C
12 MEAN ANNUAL TEMP, ...  20-27°C
SOILS:
13 TEXTURE vrvvenesnnnens Medium/heavy
14 REACTION srvrerensvsnes Alkaline/neutral

15 DRAINAGE svvvrvsurinns
16 OTHER CHARACTERISTICS

Free draining

SILVICULTURE :

17 SIZE vivervvnnennnnnns
18 DESCRIPTION 4vvvvsunrs
19 FORM vuvvrvvavinnnnnss
20 LIGHT REQUIREMENTS .44
21 OTHER CHARACTERISTICS

h = 25-30 m; d = 60-70 cm
Deciduous; buttressed when adult.
Acceptable

Strongly demanding

Coppices; requires wide spacing.

NURSERY:
33 SEED SOURCES sueersses

34 SEEDS PER KILOGRAMVE .
35 STORAGE vvenvrnrsnnrss
36 PRE-TREATMENT 1esvvass
37 PLANTING STOCK sevesis
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Tropical, South and Central America and
West Indies.

20,000-30,000

Dry, cold, airtight - short viability.
None

Stumps; direct sown.

Germinates in 15-30 days.
Plantable size in 9-12 months.

PRINCIPAL PESTS AND
DISEASES:

Very susceptible to various defoliators and
canker-forming Puccinia cordiae in South America.
Unidentified canker reported from Pacific.

PRINCIPAL REFERENCES:

4 5 52 59 92 100 152

(6194



SPECIES: Cryptomeria japonica (L.f.) Don

TAXONOMY :
1 FAMILY vevvvennnnnnens
2 SYNONYMS «ivvvverrons

3 LOCAL OR TRADE NAMES .

Taxodiaceae

Sugi; Japanese Cedar.

PRODUCTION
2 voLwE (M /HAVAN) .

10-33

NATURAL OCCURRENCE:

4 LATITUDES vvvevevveess  30-40°N
5 AREAS .vi4visvivesssss  China and Japan.
CLIMATE:

© ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME 4144

650-2,400 m
1,500-2,500 mm

Winter/summer/uniform

ROLE IN LAND USE:
23 viieiserasenrsisssssss Windbreaks; agricultural shade.
TIMBER:
24 DENSITY suvsvsssssssss S.G. 0.25-0.35
25 NATURAL DURABILITY ..., Durable
PRESERVATION +4vsseses Easy
27 SAWING viivvsvissersss Easy
SEASONING +vsevvsvese Easy
29 OTHER FEATURES 4444 14s  Soft

UTILIZATION:
30 SAW TIMBER 4vvevsvrss

31 ROUNDWOOD ssvevsrssnss

32 OTHER PRODUCTS 4vsuves

Light construction; boxes.

Veneer/plywood.

9 DRY SEASON s4sssssssss 0-2 months
10 MEAN MAX, TEMP,
HOTTEST MONTH 4vvsuves  18-25°C
11 MEAN MIN, TEMP.
COLDEST MONTH 44vveees  2-13°%C
12 MEAN ANNUAL TEMP, ..., 10-18°C
SOILS:
13 TEXTURE vvsvssvssnsese Light/medium/heavy
14 REACTION 4vsvsvsssesss  Neutral/acid
15 DRAINAGE svevesississs Free draining; moist.

16 OTHER CHARACTERISTICS

Better growth on fertile and deep soils.

SILVICULTURE :

17 SIZE vivvvnivennvinnes
18 DESCRIPTION 4vvvvevais
19 FORM 4vvrevrvrnnrnnies
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 35-50 m; d = 100-300 cm
Evergreen

Exceptional

Shade tolerant

Tolerates salt winds; frost resistant;
substantial provenance variation.

NURSERY :
33 SEED SOURCES ssssursss

34 SEEDS PER KILOGRAMME .
35 STORAGE wevisnesnsenns
36 PRE-TREATMENT 4rvvvans
37 PLANTING STOCK s4evvies
S SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Japan and New Zealand.

330,000-400,000
None

Potted; cuttings.
Use large plants.

Germinates in 14-28 days; low germination
capacity. Plantable size in 12 months.

PRINCIPAL PESTS AND
DISEASES:

40 RN NN RN NN

Resistant to Cypress canker.

PRINCIPAL REFERENCES:

4 34 128 133 152 154

1€t



SPECIES: Cunninghamia lanceolata (Lamb.) Hook.

TAXONOMY :
1 FAMILY suvvsnnnssnnnns

3 LOCAL OR TRADE NAMES .

Taxodiaceae

C. sinensis Rich.

Chinese fir.

PRODUCTION:
2 voLwE (C/HAVAN) 1o

NATURAL OCCURRENCE :
L LATITUDES ssenssrnvnns
5 AREAS vivvirviniiiiins

23-27°N
S. China and Taiwan. Wide latitudinal range as
an exotic.

CLIMATE:
6 ALTITUDINAL RANGE ,44»
7 MEAN ANNUAL RAINFALL .

500-1,800 m
1,100-1,900 mm

Up to 36
ROLE IN LAND USE:
23 viivessesssaserasessss Windbreaks
TIMBER:
24 DENSITY sesesvasnseses SeG. = 0.4
25 NATURAL DURABILITY ... Very durable
26 PRESERVATION t4ivevevss —
27 SAWING vssvveessnnenss Easy
28 SEASONING vevvvsnriess —
29 OTHER FEATURES ,+,+..., Scented timber.

UTILIZATION:
30 SAW TIMBER seveennaass

3] ROUNDWOOD sveuvvernnan

32 OTHER PRODUCTS veveuis

Construction; carpentry; boat building; boxes.

Longfibre pulp.

8 RAINFALL REGIME +.yyy Summer
9 DRY SEASON s4vssssssss 3-5 months
10 MEAN max, TEMP,

HOTTEST MONTH 4uvvvaes 22-27°C
11 MEAN MIN, TEMP,

COLDEST MONTH +4vveses 0-9°C
12 MEAN ANNUAL TEMP, ...+ 15-20°C
SOILS:
13 TEXTURE +vvvvesvrevess Light
14 REACTION 4vevveerveres Acid/neutral
15 DRAINAGE svevivssrssss Free draining

16 OTHER CHARACTERISTICS

SILVICULTURE :

17 SIZE vvvvevenvininnnss
18 DESCRIPTION «vivvvnsus
19 FORM vovervinvnnavnnes
20 LIGHT REQUIREMENTS 444
21 OTHER CHARACTERISTICS

h =20-50m

Evergreen
Exceptional/acceptable
Light demanding

Coppices; frost tolerant; self pruning; fire
sensitive when young; pulp rotation of 15 years;
timber rotation of 50 years.

NURSERY:
33 SEED SOURCES svsvsvres

3l SEEDS PER KILOGRAMME .
35 STORAGE «evvesnvsraves
36 PRE-TREATMENT 1svvvses
3/ PLANTING STOCK srveses
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

France; Netherlands; Brazil; China; India.

202,700

Dry for up to one year.

Bare rooted plants; stumps; cuttings.
Careful weeding. Shade young trees lightly.

50% germination in three weeks.
Plantable size in 1 year.

PRINCIPAL PESTS AND
DISEASES:

Fusarium and Rhizoctonia wilts infect nursery
stock. Agrobacterium tumefaciens root
disease.

PRINCIPAL REFERENCES:

2 4 56 152

(444



SPECIES; Cupressus arizonica Greene

TAXONOMY :
1 FAMILY civvivnnrennans
2 SYNONYMS Wuvvvvnvvness

3 LOCAL OR TRADE NAMES .

Cupressaceae

Arizona cypress.

PRODUCTION:
2 voLwE (M/HAVAN) 1.

NATURAL OCCURRENCE::

4 LATITUDES tvevevererss 25-35°N

S AREAS ++vsvssvssssnsss Southern Arizona and New Mexico, and Northern
Mexico.

CLIMATE:

6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +v.uis

1,000-2,800 m
250-750 mm

Winter/uniform/summer

3-5
ROLE IN LAND USE:
23 tiiisseceniensssensess Windbreaks; anti-erosion.
TIMBER:
2l DENSITY suevvsssssssss S-G. 0.45-0.55
725 NATURAL DURABILITY ..., Moderately durable.
26 PRESERVATION 4yvvuvnes =
2] SAWING s1vesvsssernsssy Easy
28 SEASONING 4svvversvrss =
29 OTHER FEATURES +vivvss Termite susceptible.

UTILIZATION:
30 SAW TIMBER sevrvenerss

31 ROUNDWOOD srveenrarnns

32 OTHER PRODUCTS 4evssis

Furniture; boxes.

Fence posts; fuel and charcoal.

G DRY SEASON ssvessssess 6-7 months
10 MEAN mAX, TEMP,
HOTTEST MONTH +0vvvves  20-35°C
11 MEAN MIN, TEMP,
COLDEST MONTH +40vvvss  0-5°C
12 MEAN ANNUAL TEMP. .... 15-18°C
SOILS:
13 TEXTURE tvvvevessessss Light/medium
14 REACTION svssevsseress Alkaline/neutral
15 DRAINAGE +svevsiesssss Free draining

16 OTHER CHARACTERISTICS

Tolerates slightly saline soils.

SILVICULTURE :

17 SIZE veviivvenvnnninns
18 DESCRIPTION 4veveveoss
19 FORM vvervuvenvnvnnnes
20 LIGHT REQUIREMENTS ...
2] OTHER CHARACTERISTICS

h =10-20 m

Evergreen; open-crowned.
Moderate

Shade tolerant

Frost resistant; drought hardy.

NURSERY:
33 SEED SOURCES svsvnses

34 SEEDS PER KILOGRAMME .
35 STORAGE wsvvenvvnvenss
36 PRE-TREATMENT vivvvers
37 PLANTING STOCK sysvses
28 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

USA and Mexico.

88,000-200,000

Dry, cold and airtight for several years.
Stratify in damp sand for thirty days.
Potted

Low germination capacity (25%).
Germinates in 18-30 days.
Plantable size in 15-18 months.

PRINCIPAL PESTS AND
DISEASES:
40 RN

None of importance reported.

PRINCIPAL REFERENCES:

16 34 52 71 84 95 134 166
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SPECIES: Cupressus lusitanica Mill. (including C. benthamii Endl.)

TAXONOMY :
1 FAMILY vievvvnnnnnnnns

3 LOCAL OR TRADE NAMES .

Cupressaceae

C. lindleyi Klotzsch; C. glauca Lam.

Mexican cypress; Portuguese cedar; Kenya cypress.

PRODUCTION:
2 vowEe (C/HAVAN) 1.

1540

ROLE IN LAND USE:

23 RN RN AN RN NN NN X

Shade and shelter; windbreaks; hedging.

NATURAL OCCURRENCE :
L LATITUDES vevveninenns
5 AREAS tiriiiveniiienns

15-27N

Mountains of Mexico and Guatemala.

CLIMATE:
6 ALTITUDINAL RANGE 4.4
7 MEAN ANNUAL RAINFALL .

1,300-3,300 m
1,060-2,5C0 mm

TIMBER:

24 DENSITY 4vvvvvennnnans
25 NATURAL DURABILITY ...
26 PRESERVATION 44vvvusin
27 SAWING vvvvvvnnrnenins
28 SEASONING +vvvvsrsnsss
29 OTHER FEATURES srveees

S.G. 0.43-0.48
Moderately durable.
Fair

Easy

Easy

Fissile; fine softwood.

UTILIZATION:
30 SAW TIMBER veevvervons

3] ROUNDWOOD 4+ vrsssrrsns

32 OTHER PRODUCTS 4rveves

Heavy construction; light construction;
joinery; furniture; boxes.

Building poles; longfibre pulp; plywood;
fuelwood.

8 RAINFALL REGIME .:..+s Summer/uniform
9 DRY SEASON svevsssssss 2-3 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +.v00v0es  20-32°C
MEAN MIN, TEMP,
COLDEST MONTH +v1suess  4-14°C
12 MEAN ANNUAL TEMP. .... 12-22%C
SOILS:
13 TEXTURE vevsvvssvnesss Medium
14 REACTION +ievevvereses Neutral/acid

15 DRAINAGE vevvenvnrnnns
16 OTHER CHARACTERISTICS

Free draining; moist.

Better growth on deep soils.

SILVICULTURE:;

17 SIZE vevervvnncnnnenes
18 DESCRIPTION vievvvenes
19 FORM vevevnrnesnnnrens
20 LIGHT REQUIREMENTS 44
2] OTHER CHARACTERISTICS

h = 25-30 m; d = 60-100 cm
Evergreen

Acceptable

Shade tolerant

Tolerates salt winds; frost resistant;
substantial provenance variation; responds well
to fertilisers.

NURSERY:
33 SEED SOURCES ssvssnsss

34 SEEDS PER KILOGRAMME .
35 STORAGE suvveresennes
36 PRE-TREATMENT 4eeviais
37 PLANTING STOCK svviaes
33 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Kenya; Tanzania; Mexico and Guatemala.

170,000-320,000

Dry, cold and airtight for several years.
Stratify in damp sand for thirty days.
Potted; bare-rooted plants.

Frost tender in nursery; careful weeding.

Germinates in 35 days.
Plantable size in 12-24 months.

PRINCIPAL PESTS AND
DISEASES:

Canker Monochaetia unicornis attacks some
provenances. Timber borer Oemida gahani enters
via pruning wounds, degrading timber.

PRINCIPAL REFERENCES:

25 34 52 53 71 85 128 152
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SPECIES: Cupressus macrocarpa Hartweg

TAXONOMY :
1 FAMILY sevvnvenvnnnans
2 SYNONYMS tvvvvivnvaons

3 LOCAL OR TRADE NAMES .

Cupressaceae

C. hartwegii Carrilre

Monterey cypress.

PRODUCTION:
22 voLwE (M/HAV/AN) 1ois

11-25

ROLE IN LAND USE:

Windbreaks; dune fixation.

NATURAL OCCURRENCE:
L LATITUDES tvvenvinvnss
5 AREAS 4ivviriviiiinins

36.5°N

Limited area at Monterey on Californian coast.

TIMBER:

DENSITY 4evvvvvnnirane
NATURAL DURABILITY ...
PRESERVATION 4vsvaras
SAWING 4 evvvvvrnvrvans
SEASONING 44 vvvvevnnss
OTHER FEATURES +41vrss

BRINBRER

S.G. 0.47-0.50
Moderately durable
Difficult

Easy

Fair

Branching leads to knotty timber if not pruned.

UTILIZATION:
30 SAW TIMBER +vevveervss

31 ROUNDWOOD suvvvesrnrss

32 OTHER PRODUCTS tevvurs

Light construction.

Building poles; fence posts; fuel and charcoal;
veneer/plywood.

CLIMATE:
6 ALTITUDINAL RANGE ,,.. 500-3,500 m
7 MEAN ANNUAL RAINFALL , 700-1,600 mm
8 RAINFALL REGIME ....., Winter
G DRY SEASON svevveseess 2-4 months
10 MEAN MAX. TEMP,

HOTTEST MONTH 4vvv0s.,  20-32°C
11 MEAN MIN, TEMP,

COLDEST MONTH +4vvvsse 0-11%C
12 MEAN ANNUAL TEMP. .... 14-20°C
SOILS:
13 TEXTURE +vevesssssfsss Light/medium
14 REACTION vsevvvssnsess Alkaline/neutral/acid
15 DRAINAGE +ivivsrsnssss Free draining

16 OTHER CHARACTERISTICS

Tolerates moderately saline soils.

SILVICULTURE :

17 SIZE vivvvvinvinininis
18 DESCRIPTION 4uvevesens
19 FORM vvvvvvvnnnniinnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 15-25m
Evergreen

Poor

Shade tolerant

Tolerates salt winds; frost resistant.

NURSERY :
33 SEED SOURCES sevsnrvss

34 SEEDS PER KILOGRAMYE ,
35 STORAGE vevvervvsrsss
36  PRE-TREATMENT tevvirns
37 PLANTING STOCK svssses
38 SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

USA and New Zealand.

140,000~-150,000

Dry, cold and airtight for several years.
Stratify in damp sand for thirty days.
Potted; bare-rooted plants.

Germinates in 20-26 days; low germination
capacity. Plantable size in 24 months.

PRINCIPAL PESTS AND
DISEASES:

40 RN NN NN RN

Very susceptible to various cankers wherever
grown., Timber borer Oemida gahani enters via
pruning wounds, degrading timber.

PRINCIPAL REFERENCES:

34 71 109 128 152
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SPECIES: Cupressus torulosa Don

TAXONOMY :
1 FAMILY evnvnvinnnnnns

3 LOCAL OR TRADE NAMES .

Cupressaceae

Bhutan cypress.

PRODUCTION:
2 voLwe (M/HAV/AN) ...

12-17 (on best sites).

Shade and shelter; windbreaks.

NATURAL OCCURRENCE :
4 LATITUDES tevnnsennnss
5 AREAS tivervrnsnininns

28-32°N

Western Himalayas to Bhutan.

ROLE IN LAND USE:

TIMBER:

24 DENSITY 4vvvivvnnnnanss
25 NATURAL DURABILITY ...
26 PRESERVATION tsevvvass
27 SAWING +evvsenvsnrnons
28 SEASONING suvvvsvvenns
29 OTHER FEATURES s1vvsss

S.G. 0.48-0.52
Durable
Difficult
Easy
Difficult

Knotty unless pruned.

UTILIZATION:
30 SAW TIMBER vevvvvnnnss

31 ROUNDWOOD «vesvvervnn

32 OTHER PRODUCTS 4vveres

Heavy construction; light comstruction.

Building poles; fence posts; fuelwood.

CLIMATE:
6 ALTITUDINAL RANGE ..., 1,000-2,800 m
7 MEAN ANNUAL RAINFALL . 650-1,600 mm
«§ RAINFALL REGIME ,...., Summer/uniform
9 DRY SEASON «veessrsess 3-4 months
10 mean max, TEMP,

HOTTEST MONTH 4vvorre  20-32°C
11 MEAN MIN. TEMP,

COLDEST MONTH «vvvvves  2-12°C
12 MEAN ANNUAL TEMP, ... 12-22°C
SOILS:
13 TEXTURE tvvvevesssesss Light/medium
14 REACTION vvevrevevsnes Neutral/acid/alkaline
15 DRAINAGE +evsssressrss Free draining

16 OTHER CHARACTERISTICS

Adaptable to most soil conditions but better
growth on fertile, moist sites.

SILVICULTURE :
17 SIZE vovinnnivnnrennns
18 DESCRIPTION svvvaensns

19 FORM vuvvenrvrnnnrinns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-40m
Evergreen

Acceptable
Moderately demanding

Frost resistant

NURSERY:
33 SEED SOURCES «sasvvsss

34 SEEDS PER KILOGRAMVE .,
35 STORAGE «rveveervnrnnss
36 PRE-TREATMENT «evviens
37 PLANTING STOCK svseves
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Kenya; Pakistan and India.

160,000-280,000
Dry, cold and airtight for

Stratify in damp sand.

Potted; bare-rooted plants.

1-2 years.

40-607 germination in 14-28 days.
Plantable size in 12-24 months.

PRINCIPAL PESTS AND
DISEASES:

Reported to be less susceptible to Monochaetia

unicornis than other Cypresses.

PRINCIPAL REFERENCES:

16 34 49 133 152 154 162
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SPECIES: Dalbergia sissoo Roxb.

TAXONOMY ;
1 FAMILY vivivinninnninns

3 LOCAL OR TRADE NAMES .

Papilionaceae

Shisham; sissoo.

PRODUCTION:
22 voLwE (M/HA/AN) 1.

Agroforestry (gives minimal root and shade
competition); erosion control in gullies
and dunes.

NATURAL OCCURRENCE:

4 LATITUDES +vuvvvsssss,  23-30°N
G AREAS +vssvssssinsinss Indus to Assam; Himalayas.
CLIMATE:

© ALTITUDINAL RANGE .. ..
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +ivvus
G DRY SEASON sssvvnssnns
10 MeAN max, TEMP,

0-1,500 m
500-4,000 mm (200 mm if irrigated).
Summer monsoon.

Up to 6 months.

ROLE IN LAND USE:

TIMBER:

24 DENSITY svvvensnnnnsns
25 NATURAL DURABILITY .4
26 PRESERVATION ttvavenns
27 SAWING vivvvevnvnnsnns
28 SEASONING +vevvvrnarss
29 OTHER FEATURES t41usss

S.G. 0.78-0.83

Durable

Sapwood easily treated.
Easy

Easy

Black heartwood figured; good bending properties.|

UTILIZATION:
30 SAW TIMBER sevnsssvsss

31 ROUNDWOOD «vrevvvnrars

32 OTHER PRODUCTS 44vvses

Carpentry; furniture; carriages.

Veneer; wheels; fuelwood (c.v. = 20,450kJ/kg);
transmission poles; fence posts.

Fodder (leaves for silage); honey flora.

HOTTEST MONTH +vvvvsss  35-45°C
11 MEAN MIN, TEMP,

COLDEST MONTH +1vvesss  -2-+5°C
12 MEAN ANNUAL TEMP, .... 18-26°C
SOILS:
13 TEXTURE vvvvvsvssrtsss Light/medium
14 REACTION svveevsssesss Neutral/acidic

15 DRAINAGE +vevvinnsnnss
16 OTHER CHARACTERISTICS

Good; seasonally inundated.

River beds and river flats.

SILVICULTURE :

17 SIZE vevervvvennvinnes
18 DESCRIPTION tevvvivrss
19 FORM vevvverinnvinsens
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h=30m
Deciduous
Acceptable
Strongly demanding

Coppices; frost resistant; drought hardy.

NURSERY :
33 SEED SOURCES tessnsrss

3l SEEDS PER KILOGRAMME .
35 STORAGE vevvsssssrasss
36 PRE-TREATMENT tuvsvrvs
37 PLANTING STOCK ssvsses
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

India; Pakistan; Sudan; Kenya; Cyprus.

45,000-55,000
Dry, cold, sealed for 1-2 years. Protect from

rodents.
Soak in water, 48 hours.

Potted; stumps; root suckers; branch cuttings.

85-95% germination in 7-15 days.
Plantable size in 12-15 months.

PRINCIPAL PESTS AND
DISEASES:

LIO RN AR NN NN

Mixed species plantations recommended to combat
weeds and pests. Browsing damage by porcupines.
Termites attack young plants. Tapinanthus
dodoneifolius, mistletoe.

PRINCIPAL REFERENCES:

16 61 65 71 82 84 134 141 152
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SPECIES: Delonix regia (Boj. ex Hook.) Raf.

TAYONOMY :
1 FAMILY civevvnvnnnnsss

3 LOCAL OR TRADE NAMES .

Caesalpiniaceae

Poinciana regia Boj. ex Hook.

Flamboyant; Poinciana; Krishna chura (Bengal).

PRODUCTION:
2 voLE (C/HAV/AN) ..o,

ROLE IN LAND USE:

Shade and shelter; ornamental.

NATURAL OCCURRENCE:
4 LATITUDES svvsnernnans
5 AREAS terrevirnrciinas

12-25%

Madagascar. Naturalised in Jamaica and widely
cultivated throughout the tropics.

TIMBER:

DENSITY vvvevvanerannn
NATURAL DURABILITY ...
PRESERVATION tvvvvvius
] (R
SEASONING 4 4vvavvsress
OTHER FEATURES 14.veus

BBRRRE

Weak; soft.

UTILIZATION:
30 SAW TIMBER vvvevsevves

3] ROUNDWOOD treerrannrss

32 OTHER PRODUCTS 4rvveis

Fuelwood.

Edible seed pod.

CLIMATE:
6 ALTITUDINAL RANGE ,,., 0-2,000 m
7 MEAN ANNUAL RAINFALL , 700-1,800 mm
8 RAINFALL REGIME .41y, Summer
9 DRY SEASON sevvseessss 6 months
10 MEAN MAX, TEMP,
HOTTEST MONTH s000sesss  22-35°C
11 MEAN MIN, TEMP.
COLDEST MONTH +vvvaess  6-18°C
12 MEAN ANNUAL TEMP, .... 14-26°C
SOILS:
13 TEXTURE suvvevesensess Light
14 REACTION vevienverasss -

15 DRAINAGE vuvivnvsssses
16 OTHER CHARACTERISTICS

Free draining

Tolerates slight salinity; tolerates a wide
variety of soils.

SILVICULTURE:

17 SIZE vivvvvnnivsnnnsens
18 DESCRIPTION «rveeninne
19 FORM suvvenvnnsnnnnnns
20 LIGHT REQUIREMENTS .44
21 OTHER CHARACTERISTICS

h=28-17m
Briefly deciduous; buttressed.
Acceptable above buttresses; spreading crown.

Tolerates salt winds; frost tender; spreading
root system; good natural regeneration; fast
growing.

NURSERY:
33 SEED SOURCES tssvsrrns

34 SEEDS PER KILOGRAMVE .
35 STORAGE vvrvevrvensien
36 PRE-TREATMENT +veveais
37 PLANTING STOCK ssvsaus
33 SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Kenya; Venezuela; Zambia; Nigeria; France;
Pakistan.

1,600-3,700 (-9,300)

For up to 4 years.

Conc. HpS0, for 3 hours; or soak in hot water

24 hours. . A
Potted seedlings; stumps; branch cuttings.

50-80% germination in 6-9 weeks.
Plantable size in 4 months (10 for stumps).

PRINCIPAL PESTS AND
DISEASES:

Susceptible to termites and shoot borers.

PRINCIPAL REFERENCES:

16 55 71 152 173
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SPECIES: Elaeagnus angustifolia L.

TAXONOMY :
1 FAMILY vevvenvnnnnines

3 LOCAL OR TRADE NAMES .

Elaeagnaceae

Russian olive.

PRODUCTION:
22 VOLUE (M/HA/AN) 1.1

NATURAL OCCURRENCE:

U LATITUDES tvveverrsres  30-44°N

5 AREAS +4vvvssssssssssss Southern Europe; Middle East; Central Asia to
Himalayas.

CLIMATE:

6 ‘ALTITUDINAL RANGE ...,

1,600-2,500 m

3-5

ROLE IN LAND USE:

2 S Windbreaks; dune fixation; anti-erosion.
TIMBER:

24 DENSITY vevivenennnnen -

25 NATURAL DURABILITY ..,  Non-durable

26 PRESERVATION iveverse =

27 SAWING »evvvennsnninns -

28 SEASONING tvvvvisranss -

29 OTHER FEATURES 4vvvars Only useful as fuel.

UTILIZATION:
30 SAW TIMBER 4uvvunrsors

31 ROUNDWOOD +svvvanssnns

32 OTHER PRODUCTS +vvrvas

Fuel and charcoal.

7 MEAN ANNUAL RAINFALL . 250-600 mm
8 RAINFALL REGIME .44+ Winter
G DRY SEASON «1vssssesss 6-8 months
10 MEAN max, TEMP,
HOTTEST MONTH +vvvesss  20-32°C
MEAN MIN. TEMP,
COLDEST MONTH +vvvvvss  0-10°C
MEAN ANNUAL TEMP, ... 8-14°C
SOILS:
13 TEXTURE vvsvsvsevsssss Light/medium
14 REACTION svvveesssssss Alkaline/neutral
15 DRAINAGE +veveviessrss Free draining

16 OTHER CHARACTERISTICS

Tolerates saline soils.

SILVICULTURE :

17 SIZE vivivnnvvennninns
18 DESCRIPTION svvvuvsnns
19 FORM vevvnvvvnvennones
20 LIGHT REQUIREMENTS ..+
21 OTHER CHARACTERISTICS

h=4-8m
Deciduous; spiny.
Poor

Strongly demanding

Coppices; frost resistant.

NURSERY:
33 SEED SOURCES tvvssvnss

34 SEEDS PER KILOGRAMVE .
35 STORAGE vvvvvnsnnnssns
36 PRE-TREATMENT tuvrvvnrs
37 PLANTING STOCK suveves
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

USA; Turkey; Israel; Iran.

10,000-12,000

Ambient temperature for several years.
Stratify in damp sand for sixty days.
Potted; cuttings.

Germinates in 30-40 days.
Plantable size in 6-8 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

95 154
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SPECIES: Eucalyptus botryoides Sm.

TAXONOMY :
1 FAMILY vivnvennvansses

3 LOCAL OR TRADE NAMES .

Myrtaceae

Southern mahogany; Bangalay.

PRODUCTION:
2 voLuE (W/HA/AN) ..o,

15-35

NATURAL OCCURRENCE:
4 LATITUDES vevvennsnnns
5 AREAS trvivernirinnises

39-32%

Australia: Coastal Victoria and New South Wales.

ROLE IN LAND USE:

23 Wesbtsevesessssssssssss Shade and shelter; windbreaks.
TIMBER:

2L DENSITY 4veesnvsesssss S.G. 0.61-0.70

25 NATURAL DURABILITY ,,. Moderately durable

26 PRESERVATION +4vevssss Fair

27 SAWING +vevveeseensess Easy

28 SEASONING «vevvresssss Easy

29 OTHER FEATURES t4vrver -

UTILIZATION:
30 SAW TIMBER 4vivsvssnsis

3] ROUNDWOOD ««tvvrensaes

32 OTHER PRODUCTS vevers

Heavy construction; light construction; boxes.

Transmission poles; fence posts; fuel and

charcoal; shortfibre pulp.

Honeyflora.

CLIMATE:
6 ALTITUDINAL RANGE ..., 800-1,800 m
7 MEAN ANNUAL RAINFALL ., 650-1,000 mm
8 RAINFALL REGIME 1444+ Summer/uniform
9 DRY SEASON sesssssssss 0-2 months
10 MeAN mMAX, TEMP.
HOTTEST MONTH +vvvvvss  23-29%C
11 MEAN MIN, TEMP.
COLDEST MONTH 41vevvrer  2-99C
12 MEAN ANNUAL TEMP. +uv.  16-22°%C
SOILS:
13 TEXTURE +vvvevsvesnsss Medium/heavy
14 REACTION +vivvsrnnees, Acid
15 DRAINAGE vvevevieserss Seasonally waterlogged.

16 OTHER CHARACTERISTICS

Tolerates moderately saline soils.

SILVICULTURE :

17 SIZE vivvvrvinnsnnnses
18 DESCRIPTION sevvevvens
19 FORM vvvvinvinnnenans
20 LIGHT REQUIREMENTS ..
21 OTHER CHARACTERISTICS

h =20-40m
Evergreen
Acceptable
Strongly demanding

Coppices; termite resistant; tolerates salt
winds; moderately frost resistant; 8-12 year
fuelwood rotation.

NURSERY :
33 SEED SOURCES «vvsvvees

34 SEEDS PER KILOGRAMVE .
35 STORAGE vevssrvsunrees
35 PRE-TREATMENT vvvvnss
37 PLANTING STOCK ssverss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia; Argentina; Italy.

300,000-400,000 (viable).

Dry, cold and airtight for several years.

None
Potted; bare-rooted plants.

Germinates in 10 days.
Plantable size in 6 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.
Gonipterus beetle attack.

Resists

PRINCIPAL REFERENCES:

82 83 91 130 152
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SPECIES: Eucalyptus brockwayi C.A. Gardn.

TAXONOMY :
1 FAMILY tivvvnnnninnnns

3 LOCAL OR TRADE NAMES .

Myrtaceae

Dundas mahogany.

PRODUCTION:
22 VoLuME (M/HA/AN) 1.,

NATURAL OCCURRENCE :
4 LATITUDES vevevsrannns
5 AREAS tviiiiiiininins

33-31%

Restricted area in Western Australia.

ROLE IN LAND USE:
23 Wetevrrserrtessssarsss Shade and shelter; windbreaks.
TIMBER:

24 DENSITY wvvnvevenrenss
725 NATURAL DURABILITY ...
26 PRESERVATION 44vevvois
27 SAWING vevrvennvnnnens
28 SEASONING 4evvvsnranss
29 OTHER FEATURES +vvveis

S.G. 0.75-0.85
Moderately durable

UTILIZATION:
30 SAW TIMBER vvvvvvvnnes

31 ROUNDWOOD s4vvvenrvess

32 OTHER PRODUCTS vevvass

Building poles; fence posts; fuel and charcoal.

Tannins

CLIMATE:
6 ALTITUDINAL RANGE ,.,.. 0-1,500 m
7 MEAN ANNUAL RAINFALL ., 250400 mm
8 RAINFALL REGIME ..vs4s Winter
G DRY SEASON ssssressass 6-8 months
10 MEAN MAX. TEMP,

HOTTEST MONTH +svvvas. 28-34°C
11 MEAN MIN, TEMP.

COLDEST MONTH +vvvvees 4-10°C

MEAN ANNUAL TEMP. .... 19-25°C
SOILS:
13 TEXTURE ssvevsvsvnesrs Light/medium
14 REACTION vavevnsrvnoes Alkaline/neutral

15 DRAINAGE tvvevveronres
16 OTHER CHARACTERISTICS

Free draining

Tolerates moderately saline soils.

SILVICULTURE :

17 SIZE vevvevnneernninns
18 DESCRIPTION «evurvens
19 FORM vevvvnvivsnrarens
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 15-22 m
Evergreen
Acceptable
Strongly demanding

Coppices

NURSERY :
33 SEED SOURCES ssessress

34 SEEDS PER KILOGRAMME .
35 STORAGE tvvvvvivenants
3  PRE-TREATMENT 4vvvieis
37 PLANTING STOCK ssssses
38 SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

Australia; Morocco.

350,000-400,000 (viable).

Dry and airtight in ambient temperature.
None

Potted

Germinates in 12-16 days.
Plantable size in 6-9 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

83 84 95 91 120 152
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SPECIES: Eucalyptus camaldulensis Dehnh. (Northern Provenances)

TAXONOMY :
1 FAMILY evvvnnenninnns

3 LOCAL OR TRADE NAMES .

Myrtaceae
E. rostrata Schlecht.

River Red gum.

PRODUCTION:
2 VOLWE (M/HA/AN) ...

15-25

ROLE IN LAND USE:

23 vireiiserserenticsiss  Swamp reclamation; shade and shelter.
TIMBER:

2L DENSITY +evvrvesennses S:Ge 0.75-1.0

25 NATURAL DURABILITY ,,, Durable

26 PRESERVATION 4144vie4ss Fair

27 SAWING tiiissvvinesess Easy

28 SEASONING 411vsssresss Difficult

29 OTHER FEATURES +++44+»s Tough; interlocked grain; termite resistant.

UTILIZATION:
30 SAW TIMBER sevenvsrsss

31 ROUNDWOOD «evvansnrnns

32 OTHER PRODUCTS +evsues

Heavy construction; railway sleepers.

Building poles; transmission poles; fence posts;
fuel (c.v. = 19,737 kJ/kg) and charcoal;
shortfibre pulp.

Honeyflora.

NATURAL OCCURRENCE :
I LATITUDES «evevnrsvnes 32-15°S
G AREAS svevveeverscrsss Australia.
CLIMATE:
6 ALTITUDINAL RANGE .,.. 0-1,500 m
7 MEAN ANNUAL RAINFALL . 250-1,250 mm
8 RAINFALL REGIME ....., Summer
9 DRY SEASON +1vsssseses 4-8 months
10 Mean max, TEMP,
HOTTEST MONTH 44vevves  28-36°C
11 MeaN MIN, TEMP,
COLDEST MONTH vvvvsees  10-22°C
12 MEAN ANNUAL TEMP. .... 19-26°C
SOILS:
13 TEXTURE +vivsevssvesss  Light/medium/heavy
14 REACTION +vvvsvessrsssr Alkaline/neutral
15 DRAINAGE +4vievisrerss Seasonally waterlogged.

16 OTHER CHARACTERISTICS

Tolerates moderately saline soils.

SILVICULTURE :

17 SIZE viviviivnvvnncens
18 DESCRIPTION vivuvriers
19 FORM vuvevuvunvonannns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 20-40 m; d = 80~200 cm
Evergreen

Acceptable

Strongly demanding

Coppices; drought hardy; substantial provenance
variation (Petford-QL, and Katherine-NT are
generally outstanding provenances for tropical
climates, Wiluna-WA for alkaline soils); frost
tender; 6-10 year coppice rotationm.

NURSERY:
33 SEED SOURCES srsvsrsss

34 SEEDS PER KILOGRAMVE ,
35 STORAGE «vvvrennrvants
35 PRE-TREATMENT 44vvenss
37 PLANTING STOCK sssvses
S SPECIAL REQUIREMENTS .

39 GERMINATION AND GROWTH

Australia specifying provenance.

700,000-800,000 (plus chaff); or 190,000 plants/
kg of seed.
Dry, cold and airtight for several years.

None
Potted

Germinates in 4-15 days.
Plantable size in 4 months.

PRINCIPAL PESTS AND

DI St Young plants liable to termite attack.
B0 vuvirenenenssreassssss  Susceptible to attack by Gonipterus beetle.
PRINCIPAL REFERENCES: 4 16 46 71 82 83 84 91 95 96 107

109 121 128 130 152

(444



SPECIES: Eucalyptus camaldulensis Dehnh. (Southern Provenances)

TAXONOMY :
1 FAMILY tovevnnvnnnnnns
2 SYNONYMS 4vvrvanenvnes

3 LOCAL OR TRADE NAMES ,

Myrtaceae
E. rostrata Schlecht.

River Red gum.

PRODUCTION:

NATURAL OCCURRENCE :

22 VOLWE (M/HA/AN) ... 10-22

ROLE IN LAND USE:

23 tiivivessesissrssiesss Shade and shelter.

TIMBER:

24 DENSITY 4eussnsssssnss S.G. 0.70-0.90

75 NATURAL DURABILITY ..., Moderately durable

26 PRESERVATION ,4y4ssess Fair

27 SAWING vuvvvrerviversss Easy

28 SEASONING 4ysessssssss Difficult

79 OTHER FEATURES «v+4s.» Tough; interlocked grainj; resists termites.
UTILIZATION:

30 SAW TIMBER ssvsssrssss Heavy construction; railway sleepers.

3] ROUNDWOOD tssvserssser Building poles; transmission poles; fence posts;

32 OTHER PRODUCTS vevusis

fuel (c.v. 19,737 kJ/kg) and charcoal;
shortfibre pulp.
Honeyflora.

If LATITUDES +vvvvsnsrer, 38-32°
G AREAS s4vsesssssssssss Australia, excluding Tasmania.
CLIMATE:
6 ALTITUDINAL RANGE ..., 500-2,000 m
7 MEAN ANNUAL RAINFALL . 400-1,000 mm
8 RAINFALL REGIME ......, Winter
G DRY SEASON +vvvsvessss 4=6 months
10 MEAN mAX, TEMP,
HOTTEST MONTH +.4e00es 22-30°C
MEAN MIN. TEMP.
COLDEST MONTH «vvvvess 8-14°C
MEAN ANNUAL TEMP, .... 16-22°C
SOILS:
13 TEXTURE +vvvvvssssssss Light/medium/heavy
14 REACTION +vivseresssss Alkaline/neutral/acid
15 DRAINAGE .1vivsvsisses Free draining; seasonally waterlogged.
16 OTHER CHARACTERISTICS Tolerates shallow soils.
SILVICULTURE::
17 SIZE vevvesssssrssssss h = 30-40 m; d = 80-200 cm
18 DESCRIPTION s4ssssssss Evergreen
FORM svvsvevsvvevisnss  Acceptable

19
20 LIGHT REQUIREMENTS 4.4
21 OTHER CHARACTERISTICS

Strongly demanding

Coppices; moderately frost resistant; drought
hardy; substantial provenance variation (Lake
Albacutya-VIC is generally outstanding
provenance for Mediterranean climates); 6-10
year coppice rotation.

NURSERY:
33 SEED SOURCES vevevsnis

SEEDS PER KILOGRAMME .
25 STORAGE «vevvvrnvnnnss
PRE-TREATMENT 4 uvvvves
37 PLANTING STOCK ssvuses
38 SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

Australia specifying provenance.

700,000-800,000 (plus chaff); or 190,000 plants/
kg of seed.
Dry, cold and airtight for several years.

None
Potted
Early shade beneficial.

Germinates in 4-15 days.
Plantable size in 4-6 months.

PRINCIPAL PESTS AND

DISEASES: Young plants liable to termite attack.
UD vuvevesesesssssrssssss Susceptible to attack by Gonipterus beetle.
PRINCIPAL REFERENCES: 4 46 71 82 83 84 91 95 96 107

109 121 123 130 152
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SPECIES: Eucalyptus citriodora Hook.

TAXONOMY :
1 FAMILY vevvenvinannnes

3 LOCAL OR TRADE NAMES .

Myrtaceae

Spotted gum; Lemon-scented gum.

PRODUCTION:

NATURAL OCCURRENCE:

2 VoLWE (P/HA/AN) ..., 10-21

ROLE IN LAND USE:

23 eseasatessssassasssss Ornamental
TIMBER:

2l DENSITY vevveevsesssss S.G. 0.80-1.03

25 NATURAL DURABILITY ...
26 PRESERVATION 44vervins
27 SAWING vevvrninveninns
28 SEASONING +vvsvvvnress
29 OTHER FEATURES t4vsres

Durable
Fair
Easy
Fair

Strong; tough; Lyctus susceptible.

UTILIZATION:
30 SAW TIMBER tsvsssrssss

31 ROUNDWOOD «vverranvss

32 OTHER PRODUCTS vevssss

Heavy construction; light comstruction.

Building poles; transmission poles; fence posts;
fuel and charcoal; shortfibre pulp.

0ils; honeyflora.

15 DRAINAGE +vsvsvsnnvsnss
16 OTHER CHARACTERISTICS

I LATITUDES +ovesarenrss 25-15°S
G AREAS tivvevenrrercess Australia: Central and Northern coastal
Queensland.
CLIMATE:
© ALTITUDINAL RANGE ,.,.. 0-1,800 m
7 MEAN ANNUAL RAINFALL , 650-1,600 mm
8 RAINFALL REGIME ,.,,., Winter/summer
| 9 DRY SEASON ++sssvesess 2-6 months
10 MEAN mAX, TEMP,
HOTTEST MONTH o1y 0vvvrs 28-36°C
11 MEAN MIN, TEMP.
COLDEST MONTH 4440000, 8-12°C
12 MEAN ANNUAL TEMP, .... 17-24°C
SOILS:
13 TEXTURE vvevverssresss Light/medium
14 REACTION +ievvevvieses Neutral/acid

Free draining

Better growth on deep soils.

SILVICULTURE :

17 SIZE vvvivsvvnvnnnsens
18 DESCRIPTION tuvvrienns
19 FORM vivvenunsnnnssnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-40 m; d = 60-120 cm
Evergreen

Exceptional

Strongly demanding

Weak coppice; moderately frost resistant; drought
hardy; tolerates salt winds.

NURSERY:
33 SEED SOURCES srrsssres

34 SEEDS PER KILOGRAMYE .
35 STORAGE trvsvsrrsninns
35 PRE-TREATMENT 4vervaos
3/ PLANTING STOCK s4vssns
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia and many tropical countries.

140,000-220,000; or 55,000 plants/kg of seed.
Dry, cold and airtight for several years.
None

Potted

Germinates in 4-19 days.
Plantable size in 5-6 months.

PRINCIPAL PESTS AND
DISEASES:

Liable to attack by termites when young, but
less attacked by Atta ants than most eucalypts.
Resists attack by Gonipterus beetle.

PRINCIPAL REFERENCES:

4 82 83 91 95 107 109 128 130 148

144"



SPECIES; Eucalyptus cladocalyx F. Muell.

TAXONOMY :
1 FAMILY 4vrvvnrnnnninne

3 LOCAL OR TRADE NAMES .

Myrtaceae

Sugar gum

PRODUCTTON:
22 VOLWE (M/HA/AN) ...

13-22

ROLE IN LAND USE:

Shade and shelter; windbreaks; ornamental.

NATURAL OCCURRENCE
4 LATITUDES «vvavsnnroes
5 AREAS turvirerrsnrarans

36-32%

Discontinuous occurrence in S. Australia.

TIMBER:

24 DENSITY vevuevennvnens
NATURAL DURABILITY ...
PRESERVATION 44vvvesas
SAWING v vvvevnnnannss
SEASONING +vvannveeres

29 OTHER FEATURES «uvvis

S.G. 1.00-1.10
Moderately durable
Easy

Easy

Fair

Lyctus susceptible.

UTILIZATION:
30 SAW TIMBER sevvernsass

31 ROUNDWOOD 4 esvearsrsss

32 OTHER PRODUCTS tevvven

Heavy construction.

Building poles; transmission poles; fence posts;
fuel and charcoal.

Fodder (leaves); honeyflora.

CLIMATE:
6 ALTITUDINAL RANGE ..., 0-2,000 m
7 MEAN ANNUAL RAINFALL , 400-650 mm
8 RAINFALL REGIME ....., Winter/summer
9 DRY SEASON +evessssess 3-4 months
10 MEAN MAX, TEMP,

HOTTEST MONTH +4evvess 22-32°C

MEAN MIN, TEMP,

COLDEST MONTH +vvvssss 4-10°C

MEAN ANNUAL TEMP, .... 15-25°C
SOILS:
13 TEXTURE ssveveseessess Light/medium
14 REACTION wevvevrneres Neutral/acid

15 DRAINAGE sarevsvrnrens
16 OTHER CHARACTERISTICS

Moderately free draining

Tolerates shallow soils and is adaptable to most
soil conditions; tolerates slight salinity.

SILVICULTURE :

17 SIZE vevivvinvinnennss
18 DESCRIPTION «vvevrvnns
19 FORM vuvevvvenvnnnnnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 25-30 m; d = 200 cm
Evergreen; light crowned.
Acceptable

Strongly demanding

Coppices; tolerates salt winds; drought hardy;
frost tender.

NURSERY:
33 SEED SOURCES vessvesns

3l SEEDS PER KILOGRAMME ,
35 STORAGE srvsververvenss
35 PRE-TREATMENT tevvinrs
37 PLANTING STOCK saveres
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia; A. Africa.

100,000-200,000

Dry, cold and airtight for several years.
None

Potted

Germinates in 13-21 days.
Plantable size in 6-12 months.

PRINCIPAL PESTS AND
DISEASES:

Immune to attack by Gonipterus beetle and
generally resistant to pests and diseases.

PRINCIPAL REFERENCES:

4 49 82 83 84 91 130 133 152 166

14



SPECIES: Eucalyptus cloéziana F.Muell.
TAXONOMY :

1 FAMILY +svvvvvvrsenasss Myrtaceae

2 SYNONYMS vvvvvevsvsnns =

3 LOCAL OR TRADE NAMES . Gympie messmate.

PRODUCTION:
2 VOLWE (M/HA/AN) 1.

NATURAL OCCURRENCE:

15-34
ROLE IN LAND YSE:
TIMBER:
24 DENSITY 4vvvvsvevssssrs S.G. 0.80-0.90

25 NATURAL DURABILITY ...
26 PRESERVATION 4uvevviis
27 SAWING +'vvvvvrerinas
28 SEASONING 4vvvarsvvian
29 OTHER FEATURES +41vess

Very durable
Easy
Easy
Easy

Termite resistant.

UTILIZATION:
30 SAW TIMBER 4rvvernsens

31 ROUNDWOOD «arsvenerees

32 OTHER PRODUCTS 4svrses

Heavy construction.

Building poles; transmission poles; fuelwood.

Honeyflora.

Iy LATITUDES vrvrvrrresss 26-16°S
S AREAS +1vetvnesnnsrnsss Australia: discontinuous occurrence in
Queensland.
CLIMATE:
6 ALTITUDINAL RANGE ..., 0-1,500 m
7 MEAN ANNUAL RAINFALL , 900-1,650 mm
8 RAINFALL REGIME ....,, Summer
G DRY SEASON +4evvevssss 0-2 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +vvvvess 28-32°C
11 MEAN MIN, TEMP,
COLDEST MONTH +vvvvves 6-14°C
12 MEAN ANNUAL TEMP, .... 18-26°C
SOILS:
13 TEXTURE vvvvvvesrnesss Medium
14 REACTION .vvvvsesevsss Neutral/acid
15 DRAINAGE ++vssssvsssss Free draining; moist.
16 OTHER CHARACTERISTICS -
SILVICULTURE :
17 SIZE vevevevesrsnsenss h = 35-45 m; d = 100-300 cm
18 DESCRIPTION s4vsssviss Evergreen
19 FORM 44svvsvanssssssss Exceptional
20 LIGHT REQUIREMENTS ... Shade tolerant
2] OTHER CHARACTERISTICS Coppices; substantial provenance variation;

6-12 year rotation for poles.

NURSERY :
33 SEED SOURCES teveerres

34 SEEDS PER KILOGRAMME .
35 STORAGE +vvuvrvnvsveses
35 PRE-TREATMENT 4'vvervs
37 PLANTING STOCK +svvsss
(2]

¢, SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia; S. Africa; Zambia.

140,000-160,000 (viable); or 33,000 plants/kg

of seed.
Dry, cold and airtight for several years.

None
Potted
Often susceptible to damping off.

Germinative capacity often poor.
Plantable size in 4-5 months.

PRINCIPAL PESTS AND
DISEASES:

Seedlings attacked by termites; resists attack
by Gonipterus beetle.

PRINCIPAL REFERENCES:

4 82 83 91 107 130 133 152

91



SPECIES: Eucalyptus crebra F. Muell. (Inland Provenances)

TAXONOMY :
1 FAMILY svevvnvinennons

3 LOCAL OR TRADE NAMES .

Myrtaceae

Narrow-leaved ironbark.

PRODUCTION:

22 VoLWME (M/HA/AN) ov,s 3-8

ROLE IN LAND USE:

23 ciiiieiineseriiieenees Windbreaks
TIMBER:

24 DENSITY vrveesvvseseses S.G. 1.05-1.12
25 NATURAL DURABILITY ,,, Very durable
PRESERVATION 4404444ss Difficult
27 SAWING vivsvssversesss Difficult
SEASONING 4vvvevsvssss Easy

29 OTHER FEATURES 44vuis

Timber rarely sawn.

UTILIZATION:
30 SAW TIMBER svvvenvvns

3] ROUNDWOOD 4revsnrnraes

32 OTHER PRODUCTS 4sveuis

Heavy construction.

Building poles; fence posts; fuel (c.v. = 20,093
kJ/kg) and charcoal.

Honeyflora; tannin.

NATURAL OCCURRENCE :
L LATITUDES vvvvvevesnes 33-23%
5 AREAS sstsressrssesssy Inland tropical N.W.S. and Queensland.
CLIMATE:
6 ALTITUDINAL RANGE ..., 0-1,400 m
7 MEAN ANNUAL RAINFALL , 500-900 mm
8 RAINFALL REGIME .i4v4s Summer
9 DRY SEASON s4vesssisss 5-6 months
10 MEAN MAX. TEMP,
HOTTEST MONTH «4vvvses 26-36°C
MEAN MIN. TEMP,
COLDEST MONTH 44vvvves 6-18°C
12 MEAN ANNUAL TEMP, ... 18-26°C
SOILS:
13 TEXTURE vevvsersesssss Light/medium
14 REACTION +vvverssssss, Neutral/acid

15 DRAINAGE svvevevesnnss
16 OTHER CHARACTERISTICS

Moderately free draining

SILVICULTURE :
17 SIZE vivevvinvininnnes
18 DESCRIPTION ¢evvvevres

19 FORM sovevsnnvenionais
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 20-25m
Evergreen
Acceptable
Strongly demanding

Resists termites; moderately frost resistant;
drought hardy.

NURSERY:
33 SEED SOURCES ssssrsvrs

34 SEEDS PER KILOGRAMVE .
35 STORAGE +vvesvenrvanes
35 PRE-TREATMENT 44vvrass
3/ PLANTING STOCK ssvesss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia.

640,000-680,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 6-21 days.
Plantable size in 5-6 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported. Resists attack

by Gonipterus beetle.

PRINCIPAL REFERENCES:

4 82 83 81 91 130 152

Lyt



SPECIES: Eucalyptus dalrympleana Maiden

TAXONOMY :
1 FAMILY sovennvnnrsnsns

3 LOCAL OR TRADE NAMES .,

Myrtaceae

Mountain gum.

PRODUCTION:
2 voLwe (M/HA/AN) ...

ROLE IN LAND USE:

23 LU U I BRI BRI B R R )

NATURAL OCCURRENCE:

4 LATITUDES tvsvesrerens 42-32°C

5 AREAS tvvvsvevrsrnisss S.E. New South Wales, Victoria and Tasmania.
CLIMATE:

6 ALTITUDINAL RANGE ...,
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +vu4is

1,000-2,500 m
750-1,500 mm

Winter/summer/uniform

TIMBER:

24 DENSITY vevvevnsenions
25 NATURAL DURABILITY ...
26 PRESERVATION 44ovvviis
27 SAWING vvrvirnvinaien
28 SEASONING 4vvaerviranes
29 OTHER FEATURES t4vvvss

S.G. 0.53-0.60
Non-durable
Easy

Easy

Fair

Fissile

UTILIZATION:
30 SAW TIMBER vvevvervs

3] ROUNDWOOD +veansersss

32 OTHER PRODUCTS 4rvvess

Light construction; boxes.

Shortfibre pulp; posts.

Honeyflora.

9 DRY SEASON svssssssess 0-2 months
10 ™MEAN mAX, TEMP,
HOTTEST MONTH 440000, 18-24°C
11 MeEAN MIN, TEMP,
COLDEST MONTH +¢vvvess  0-1°C
12 MEAN ANNUAL TEMP. .... 10-14°C
SOILS:
13 TEXTURE vvvereerseerss Medium/heavy
14 REACTION 4yvvessrsess, Neutral/acid
15 DRAINAGE +evvvovesesss Moderately free draining

16 OTHER CHARACTERISTICS

SILVICULTURE::

17 SIZE vvvivvinveninnnis
18 DESCRIPTION vevvvevees
19 FORM vvvnvvnnvnnrnnass
20 LIGHT REQUIREMENTS 444
21 OTHER CHARACTERISTICS

h = 30-40 m
Evergreen
Acceptable
Strongly demanding

Coppices; frost resistant.

NURSERY:
33 SEED SOURCES svsrssss

3l SEEDS PER KILOGRAMME .
35 STORAGE vuvrverrvnrines
35 PRE-TREATMENT sevvvrss
3/ PLANTING STOCK 4oseses
38 SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Australia.

180,000-280,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 6-25 days.
Plantable size in 6-8 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

82 83 91 130 152

512



SPECIES: Eucalyptus deglupta Blume

TAXONOMY :
1 FAMILY vvnverennnrens
2 SYNONYMS 4yvsvvnensnns

3 LOCAL OR TRADE NAMES .,

Myrtaceae

E. naudiniana F. Muell.

Mindanao gum; Kamarere (Papua New Guinea).

PRODUCTION:

NATURAL OCCURRENCE :
4 LATITUDES srvvneversis
5 AREAS survirrenniniins

11°5-9°N
Philippines; Sulawesi; Papua New Guinea; New
Britain.

IMATE:

22 VOLWE ('/HA/AN) 1.1y 14750

ROLE IN LAND USE:

23 siveeiiesseiieneniane,  Ornamental

TIMBER:-

U DENSITY svsssssnssssss S.G. 0.40 (plantation) 0.70 (natural).

25 NATURAL DURABILITY .., Moderately durable

26 PRESERVATION 444444ss Difficult

27 SAWING 4eveviesensners Easy

28 SEASONING 44vssevssrss Easy/fair

79 OTHER FEATURES :+v+.+., Lighter than most eucalypts.

UTILIZATION:

30 SAW TIMBER tvsvssesess Heavy construction; light construction;
furniture; boat building.

3] ROUNDWOOD +sesvsesrsss Fuel (c.v. = 21,107 kJ/kg) and charcoal;

32 OTHER PRODUCTS suvviis

shortfibre pulp; veneer/plywood.

L
6 ALTITUDINAL RANGE ..., 0-2,500 m
7 MEAN ANNUAL RAINFALL . 2,000-5,000 mm
8 RAINFALL REGIME +.4v4s Uniform
9 DRY SEASON +sssivvesss O-1 month
10 MeaN max, TEMP,

HOTTEST MONTH +vovvess  24-32°C

MEAN MIN, TEMP,

COLDEST MONTH +vvvevns  21-26°C

MEAN ANNUAL TEMP, ... 20-32°C
SOILS:
135 TEXTURE 4svsvvsvsssssss Light/medium
14 REACTION vevvevevsesss Neutral/acid
15 DRAINAGE +4veessssssss Free draining

16 OTHER CHARACTERISTICS

Better growth on fertile deep soils.

SILVICULTURE :

17 SIZE vivervvvnnvnnnines
18 DESCRIPTION svvevvines
19 FORM vuvnvvisnnnnnnins
20 LIGHT REQUIREMENTS .4
21 OTHER CHARACTERISTICS

h = 35-70 m; d = 100-250 cm
Evergreen

Exceptional

Strongly demanding

Weak coppice; moderately termite resistant;
gensitive to fire; frost tender; 20 year
rotation for sawlogs; 6-7 year pulpwood rotation.

NURSERY:
33 SEED SOURCES versssnss

34 SEEDS PER KILOGRAMME .
35 STORAGE wrveervevrenns
PRE=TREATMENT v evvirs
37 PLANTING STOCK sssssns
SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

Papua New Guinea; Fiji and many tropical
countries.

2,000,000-4,000,000 (viable).

Dry, cold and airtight for one-two years.
None

Potted; root cuttings.

Requires shade.

Germinates in 4-20 days.
Plantable size in 3-4 months.

PRINCIPAL PESTS AND
DISEASES:

40 RN NN RN NN NN

Ambleypelta cocophaga shoot borer can cause
widespread death and dieback in young
plantations. Shoot borer Zeuzera coffea is a
serious pest in Malaya. Susceptible to
damping off in nursery.

PRINCIPAL REFERENCES:

4 59 73 77 82 83 130 152

6¥1



SPECIES: Eucalyptus delegatensis R.T. Baker

TAXONOMY ;
1 FAMILY vevvevvnnsnsess Myrtaceae
2 SYNONYMS 4vvvevsesssss E. gigantea Hook

3 LOCAL OR TRADE NAMES ., Alpine ash.

PRODUCTION:
22 voLME (M/HA/AN) ...

10-25
ROLE IN LAND USE:
23 Cririarersrisavirsr sy Windbreaks
TIMBER:
24 DENSITY vevvevvsnsrsss S.G. 0.58-0.68

NATURAL DURABILITY ...
26 PRESERVATION ©vvvvvves
SAWING «vsvsrnnsvivnss
28 SEASONING survvssrssss
29 OTHER FEATURES +41vvis

Moderately durable
Difficult
Easy

Fair

UTILIZATION:
30 SAW TIMBER tvavvsnrsis

3] ROUNDWOOD «rsvvrssnnrs

32 OTHER PRODUCTS vavvirs

Light construction; furniture; boxes.

Transmission poles; shortfibre pulp; veneer/
plywood.

Honeyflora.

NATURAL OCCURRENCE :
4 LATITUDES 1vivsvevssrs 42-35°S
G AREAS +vverssssrvessss Australia: S.E. New South Wales, Victoria and
Tasmania.
CLIMATE:
6 ALTITUDINAL RANGE ... 0-2,500 m
7 MEAN ANNUAL RAINFALL , 1,000-3,500 mm
8 RAINFALL REGIME ...... Winter
9 DRY SEASON tsvssesssss 02 months
10 Mean mAX. TEMP.
HOTTEST MONTH +vvoeeas 19-22°%C
11 MEAN MIN., TEMP,
COLDEST MONTH +1vsvvse 0-6°C
12 MEAN ANNUAL TEMP. ..., 12-15°C
SOILS:
13 TEXTURE vvvvvvevsssers Medium
14 REACTION 41vvsurvsesss Acid
15 DRAINAGE +vvissrssssss Free draining

16 OTHER CHARACTERISTICS Better growth on deep, fertile soils.

SILVICULTURE :

17 SI1ZE vvvvvviviiviiiis B =50-60 m

18 DESCRIPTION .4issvis1s Evergreen

19 FORM v4vsivviiviisviis Acceptable

20 LIGHT REQUIREMENTS ... Strongly demanding

21 OTHER CHARACTERISTICS Frost resistant; 15-20 year rotation for saw

timber.

NURSERY :
33 SEED SOURCES «veersies

3L SEEDS PER KILOGRAMVE .
35 STORAGE +vivvevnnvenses
25 PRE-TREATMENT \vvvvvss
37 PLANTING STOCK ssrvvss
(2]

S SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia; New Zealand.

90,000-100,000 (viable).

Dry, cold and airtight for several years.
Stratify in damp sand for thirty days.

Potted

Soil may require inoculation with mycorrhizae.

Germinates in 10-14 days.
Plantable size in 9-12 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported. Resists Gonipterus

beetle.

PRINCIPAL REFERENCES:

57 82 83 91 130 152
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PRODUCTION:

22 VOLUME (M/HA/AN) +vvy 21-28

ROLE IN LAND USE:

TIMBER:

24 DENSITY 4uvusvssssssss S.G. 0.67-0.86

25 NATURAL DURABILITY ,,, Non-durable

26 PRESERVATION .4s4444ss Easy

27 SAWING «ivvevirercerns Easy

28 SEASONING sivevrvesres Easy

79 OTHER FEATURES ....4:, Wood contains resin pockets.
UTILIZATION:

30 SAW TIMBER sesssssssss Light construction; boxes.
31 ROUNDWOOD ssssssssssss Shortfibre pulp; veneer/plywood.
32 OTHER PRODUCTS +evvrss -

SPECIES: Eucalyptus fastigata Deane & Maiden
TAXONOMY :
1 FAMILY vvvevvesssnesss Myrtaceae
2 SYNONYMS 'vvvvvvensnes =
3 LOCAL OR TRADE NAMES , Brown barrel.
NATURAL OCCURRENCE :
i LATITUDES svsvsvnssres 37-30°S
5 AREAS tsvvevssnssnssss Australia: Highlands of Eastern New South Wales.
CLIMATE:
6 ALTITUDINAL RANGE ..., 200-2,000 m
7 MEAN ANNUAL RAINFALL . 750-1,100 mm
8 RAINFALL REGIME ,.v.., Winter/summer/uniform
G DRY SEASON tssvssvssss 1-2 months
10 MEAN MAX, TEMP,

HOTTEST MONTH vuvvssss  22-26°C
11 MEAN MIN, TEMP,

COLDEST MONTH 44 vevss  0-4°C
12 MEAN ANNUAL TEMP. .... 13-18%C
SOILS:
13 TEXTURE «vvvereserress  Medium
14 REACTION vvevvvevsrsss  Acid
15 DRAINAGE +vsvssvsvsrss Free draining; moist.
16 OTHER CHARACTERISTICS -
SILVICULTURE :
17 SIZE vivievesersessses h=30-40m
18 DESCRIPTION +ivvevvvs. Evergreen
19 FORM vuvvsssrssesssrss Exceptional/acceptable
20 LIGHT REQUIREMENTS ... Strongly demanding
21 OTHER CHARACTERISTICS Weak coppice; moderately resistant to frost.

NURSERY:

33

34
35
36
37

(2]
9]

39

SEED SOURCES vivssnnss

SEEDS PER KILOGRAMME .
STORAGE «vrvvnnnnvnnes
PRE=TREATMENT 4vsrvuuss
PLANTING STOCK 4vsvssss
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

Australia; S. Africa; New Zealand.

100,000-200,000 (viable).

Dry, cold and airtight for several years.

Stratify in damp sand for thirty days.

Potted

Very susceptible to damping off.

Plantable size in 7-9 months.

PRINCIPAL PESTS AND
DISEASES:

40

None of importance reported.

by Gonipterus beetle.

Resists attack

PRINCIPAL REFERENCES:

4 82 83 91 130 133 152 166

161



SPECIES: Eucalyptus globulus Labill.

TAXONOMY :
1 FAMILY uvvvenvnnsnnss

3 LOCAL OR TRADE NAMES ,

Myrtaceae

Tasmanian blue-gum; Blue gum.

PRODUCTION:
2 voue (M/HA/AN) ...,

10-40

ROLE IN LAND USE:

23 Wesrassessesssscssisss Anti-erosion.

TIMBER:

4 DENSITY +vvvesvsssssss S.G. 0.55-0.78 (plantation), 0.80-1.00 (nmatural).

25 NATURAL DURABILITY ...
26 PRESERVATION 4vverviirs
27 SAWING tvievstenierons
28 SEASONING +evrvssernss
29 OTHER FEATURES t4vvuis

Moderately durable
Easy

Easy

Difficult

UTILIZATION:
30 SAW TIMBER 4uvvesrsess

3] ROUNDWOOD 4 survenrines

32 OTHER PRODUCTS survses

Heavy construction; light construction; boxes.

Building poles; transmission poles; fence posts;
fuel (c.v. = 20,719 kJ/kg) and charcoal; short-
fibre pulp; veneer/plywood.

Oils; honeyflora.

NATURAL OCCURRENCE :
I LATITUDES +vvvvrreene, 43-38%S
5 AREAS +sssessssssssess Southern Victoria and Tasmania.
CLIMATE:
6 ALTITUDINAL RANGE .,.. 1,500-3,000 m
7 MEAN ANNUAL RAINFALL . 550-1,500 mm
8 RAINFALL REGIME ....., Winter/summer
9 DRY SEASON t4vvsssssss 2-3 months
10 MeAN MAX, TEMP,

HOTTEST MONTH 4vvvvvs,  20-30°C
11 MEAN MIN, TEMP,

COLDEST MONTH 4vvvsaes  4-12°C
12 MEAN ANNUAL TEMP, ..., 12-18%C
SOILS:
13 TEXTURE +«vvvervsveness Medium/heavy
14 REACTION wvsvsvevssoes Neutral/acid

15 DRAINAGE vrvivvvnvinns
16 OTHER CHARACTERISTICS

Free draining; moist.

Better growth on deep soils; tolerates poor
soils.

SILVICULTURE :

17 SIZE vivevviniinainnis
18 DESCRIPTION vivvervinrs
19 FORM weveevinenasiones
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 40-60 m; d = 90-150 cm
Evergreen

Acceptable

Strongly demanding

Coppices; frost tender.

NURSERY:
33 SEED SOURCES s esvvvaes

34 SEEDS PER KILOGRAMME .
35 STORAGE teviecienienes
36 PRE-TREATMENT tsvvvars
57 PLANTING STOCK savvnss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia; Spain; Portugal; E. and S. Africa.

70,000—100,000(viab1e).

Dry, cold and airtight for several years.
None

Potted; direct sown; bare-rooted plants.

80% germination in 8-14 days.
Plantable size in 4-6 months.

PRINCIPAL PESTS AND
DISEASES:

Particularly susceptible to defoliating beetle
Gonipterus scutellus.

PRINCIPAL REFERENCES:

16 51 91 93 109 121 128 130 133 152
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SPECIES: Eucalyptus gomphocephala DC. PRODUCTION: 3
22 voLuE (M /HA/AN) ... 8-15
TAXONOMY «
1 FAMILY 4eevvsvnnessess Myrtaceae ROLE IN LAND USE:
2 SYNONYMS +vvsvevrnnnes = 23 vieiressssssiesiieses, Dune fixation.
3 LOCAL OR TRADE NAMES . Tuart TIMBER:
24 DENSITY 4uvssssssssssy SeG. 0.76-1.05
NATURAL OCCURRENCE: 25 NATURAL DURABILITY .., Durable
4 LATITUDES +vvrvrerenses 33-31° 26 PRESERVATION «svevseas
5 AREAS sevvrsessnresess Very restricted, in S.W. coast of W. Australia. 27 SAWING vevvssssreessss Easy
28 SEASONING 1vvivsisses Easy
79 OTHER FEATURES .v..... Tough; interlocked grain.
CLIMATE:
f; ALTITUDINAL RANGE ..., 500-2,000 m UTILIZATION:
MEAN ANNUAL RAINFALL . 500-1,000 mm 30 SAW TIMBER 1rvrveveres -
8 RAINFALL REGIME ....,.. Winter
9 DRY SEASON «yeesevsrss 4=6 months 31 ROUNDWOOD ++vvvvrssrss Tence posts; fuel and charcoal.
10 MeAN max. TEMP,
o
HOTTEST MONTH +uvasess 27-32°C 30 OTHER PRODUCTS +++v+vs Tannins
11 MEAN MIN. TEMP,
COLDEST MONTH +svusver 6-12°C
MEAN ANNUAL TEMP, +vvs 16-22°C
NURSERY :
33 SEED SOURCES ssesssiss Australia; Morocco; Cyprus.
SOILS: ) 4
13 TEXTURE +vivsvuvvvsiss Light/medium 34 SEEDS PER KILOGRAMME , 70,000-200,000 (viable).
}g REACTION +yevesersvss, Alkaline/neutral 35 STORAGE vsssenssssssrs Dry, cold and airtight for several years.
DRAINAGE +4s1svssssss, Free draining 30 PRE-TREATMENT 444:ivevs Nome
16 OTHER CHARACTERISTICS Tolerates slightly saline soils, and low 37 PLANTING STOCK sesesss Potted
fertility, but not waterlogging. o
33 SPECIAL REQUIREMENTS . -
SILVICULTURE : 39 GERMINATION AND GROWTH Germinates in 4-10 days.
17 sizE h 20-30 Plantable size in 6 months.
Cresrarerirriaens = 20-30 m
18 DESCRIPTION «4vsvevssss Evergreen
19 FORM vuvevvvssssssasss Poor PRINCIPAL PESTS AND
20 LIGHT REQUIREMENTS ... Strongly demanding DISEASES: Susgeptible to attack by borer, Phoracantha
21 . . . 3 40 Cererees semipunctata when grown under moisture stress.
OTHER CHARACTERISTICS Coppices; resists termites; tolerates salt winds; ' tressrertertt Resists attack by Gonipterus beetle.
frost tender; fire tender when young. ——
PRINCIPAL REFERENCES: 4 71 82 83 91 95 121 130 152




SPECIES: Eucalyptus grandis Hill ex Maiden

TAXONOMY :
1 FAMILY vivnnvvnnnninns

3 LOCAL OR TRADE NAMES ,

Myrtaceae

Flooded gum; Rose gum.

PRODUCTION:
2 voLwEe (M/HAVAN) 1o

24-70

ROLE IN LAMD USE:

TIMBER:
2L DENSITY vivevnnnnanass

S.G. 0.48-0.64

251

NATURAL OCCURRENCE: 25 NATURAL DURABILITY ... Moderately durable
4 LATITUDES +vvrveeerars 32-17% 26 PRESERVATION 4yssvvsss Easy
G AREAS +1vssvsserseserss Australia: Coastal Queensland and New South Wales.| 27 SAWING +ivvsevsvsessss Difficult
28 SEASONING 4vvsvsssssss Difficult
29 OTHER FEATURES +414:4+ Tendency to split on felling.
CLIMATE:
6 ALTITUDINAL RANGE .... 0-2,100 m UTILIZATION:
7 MEAN ANNUAL RAINFALL . 1,000-4,000 mm 30 SAW TIMBER +evvsvsssss Heavy construction; light construction;
8 RAINFALL REGIME +vvvvy Summer/uniform furniture; boxes.
9 DRY SEASON +vvvvevvvss 0-2 months 3] ROUNDWOOD ++sevsssssss Building poles; transmission poles; fence posts;
10 MeAn max. TEMP. fuel and charcoal; shortfibre pulp; veneer/
HOTTEST MONTH +vvvvvs 28-35°C ) OTHER PRODUCTS plywoed.
11 MEAN MIN. TEMP.
COLDEST MONTH +yuvvses 10-18°C
12 MEAN ANNUAL TEMP, ... 17-26%C
NURSERY :
SOILS 33 SEED SOURCES svevsssss Australia; South and East Africa; Brazil.
13 TEXTURE +vuvvvvvssssss Light/medium 30 SEEDS PER KILOGRAMME . 220;222-650,000 (viable); or 150,000 plants/kg
14 REACTION .vvvvievsssss Neutral/acid 25 STORAGE +rv+vssssseess Dry, cold and airtight for several years.
15 DRAINAGE +vivvsivissvs Free draining; moist. 36 PRE-TREATMENT 4444sssy  Nome
16 OTHER CHARACTERISTICS Richer soils of lowlands best. 37 PLANTING STOCK s4144ss Potted
3% SPECIAL REQUIREMENTS . -
SILVICULTURE : 39 GERMINATION AND GROWTH Germinates in 7-10 days.
) Plantable size in 2-6 months.
17 SIZE vivviviieriivisss h o= 40-55 m3 d = 100-200 cm
18 DESCRIPTION ......1 00, Evergreen "
19 FORM vvivvvvveversenss Exceptional PRINCIPAL PESTS AND
20 LIGHT REQUIREMENTS ... Strongly demanding DISEASES: Very susceptible to attack by ter.:mltes when
4o young. Attacked by the fungus Diaporthe
2] OTHER CHARACTERISTICS Coppices; tolerates salt winds; moderately frost trecerensssrissaserest o bensis in Brazil.

resistant; substantial provenance variationmj fire

sensitive; 6-15 year coppice rotations; 20 year
timber rotation; coppice rotations generally
out-yield seedling rotations.

PRINCIPAL REFERENCES: 4 82 83 85 91 101 121 130 133 152




SPECIES: Eucalyptus intertexta R.T. Bak.

TAXONOMY ;
1 O FAMILY vvvnvnvsnninins
2 SYNONYMS ivvvinvvnnss

3 LOCAL OR TRADE NAMES .

Myrtaceae

Gum-barked Coolibah.

PRODUCTION:
22 VOLWE (M/HA/AN) 4o

NATURAL OCCURRENCE:

ROLE IN LAND USE:

23 vivitssersassssssrsses  Shade and shelter; windbreaks.
TIMBER:

24 DENSITY tvvvvevrvsssss S.G. 0.75-0.85

25 NATURAL DURABILITY ...
26 PRESERVATION «ivvvavas
27 SAWING «evvvrvrrnnenss
28 SEASONING +vvsvnssssss
29 OTHER FEATURES tevvsis

Moderately durable

Tough, interlocked grain. Only used in round.

UTILIZATION:
30 SAW TIMBER wevvvvrnsis

3] ROUNDWOOD «vvvsssnsnns

32 OTHER PRODUCTS vuveuss

Fence posts; fuel and charcoal.

4 LATITUDES vievrvsvnnes 346-21%
D AREAS v11svssssssissss Central and S.E. Australia.
CLIMATE:
6 ALTITUDINAL RANGE ,... 0-1,250 m
7 MEAN ANNUAL RAINFALL . 250-400 mm
8 RAINFALL REGIME ...... Summer/uniform
9 DRY SEASON +1s11vsssss  6-8 months
10 MEAN mAX. TEMP,
HOTTEST MONTH 4uvvvass  32-38°C
11 MEAN MIN, TEMP,
COLDEST MONTH «vvvver 8-13°C
12 MEAN ANNUAL TEMP, ... 18-25%C
SOILS:
13 TEXTURE +ssvvsvsnssss, Light/medium
14 REACTION vesevsevsses, Alkaline/neutral/acid
15 DRAINAGE tvsvessssssss Free draining

16 OTHER CHARACTERISTICS

Tolerates moderately saline soils.

SILVICULTURE :

17 SIZE viviivviniinvinns
18 DESCRIPTION 4vevvvinrs
19 FORM vuvververenrrenns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = i5-20 m
Evergreen
Acceptable
Strongly demanding

Coppices

NURSERY :
33 SEED SOURCES svessssss

3L SEEDS PER KILOGRAMME .
35 STORAGE vevvervvurives
35 PRE-TREATMENT 4svvesis
37 PLANTING STOCK 4vrsus
S SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia.

120,000-150,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 7-14 days.
Plantable size in 6-8 months.

PRINCIPAL PESTS AND
DISEASES:

q‘O RN RN NN NN

None of importance reported.

PRINCIPAL REFERENCES:

81 84 95 130
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SPECIES: Eucalyptus largiflorens F. Muell.

TAXONOMY :
1 FAMILY vvvvevnniienns

2 SYNONYMS 44isvevervsss E. bicolor A. Cunn. ex Hook.

Myrtaceae

PRODUCTION:
22 VoLwE (M/HA/AN) 1.

7-9

Shade and shelter; windbreaks.

3 LOCAL OR TRADE NAMES . Black box

NATURAL OCCURRENCE :

L LATITUDES vevvvivesers 35-28%S

G AREAS sevsvessssssssss Semi-arid areas of Central Australia.
CLIMATE:

6 ALTITUDINAL RANGE ...,
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +uvi4s

0-1,200 m
250-500 mm

Winter/summer /uniform

ROLE IN LAND USE:

23 I N N NN NN NN NN
TIMBER:

24 DENSITY vivvvnnrenanss

25 NATURAL DURABILITY ...
26 PRESERVATION 4vvervnss
27 SAWING +vvevverinnnss
28 SEASONING svvavnsnass
29 OTHER FEATURES +vveris

S.G. 0.90-1.20
Durable

UTILIZATION:
30 SAW TIMBER 4evvvvsnns

3] ROUNDWOOD sevesssnnses

32 OTHER PRODUCTS vevvses

Building poles; fence posts; fuel and charcoal.

9 DRY SEASON +eervevserss 4=8 months
10 MEAN MAX. TEMP,
HOTTEST MONTH 4440vaes 30-36°C
11 MeAN MIN, TEMP,
COLDEST MONTH +uvsusss 5-12%
12 MEAN ANNUAL TEMP, +v.. 19-25°C
SOILS:
13 TEXTURE «ivvevirvanees Heavy
14 REACTION +evvvesreesss Alkaline/neutral

I5 DRAINAGE srvevnvrvnnns
16 OTHER CHARACTERISTICS

Seasonally waterlogged

SILVICULTURE :

17 SIZE vovevvinvinninins
18 DESCRIPTION vavvvenres
19 FORM vevevevnvunienaas
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h=10-18 m
Evergreen

Poor

Strongly demanding

Coppices; frost resistant.

NURSERY:
33 SEED SOURCES ssesrvsss

3l SEEDS PER KILOGRAMME .
35 STORAGE tevvenvssraans
30 PRE-TREATMENT «vvnvsis
37 PLANTING STOCK vevves
38 SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Australia.

400,000-700,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 12-21 days.
Plantable size in 4-6 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

4 83 84 95
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SPECIES: Eucalyptus maculata Hook.

TAXONOMY :
1 FAMILY covirvinncnnens
2 SYNONYMS wrvsvnsrnsnns

3 LOCAL OR TRADE NAMES .

Myrtaceae

Spotted gum.

PRODUCTION:
22 voLuvE (M/HA/AN) ...,

21-35

ROLE IN LAND USE:

NATURAL OCCURRENCE:

TIMBER:

24 DENSITY vuvvenvnrvinns
25 NATURAL DURABILITY ...
26 PRESERVATION 44vervuis
27 SAWING 4 evvrvianssrions
28 SEASONING +vevvrvrnis
29 OTHER FEATURES 44rvais

S.G. 1.00-1.10
Moderately durable
Difficult

Fair

Fair

Interlocked grain

UTILIZATION:
30 SAW TIMBER tvrvevnvnrs

3] ROUNDWOOD trvevssvnnss

32 OTHER PRODUCTS 4rvrnss

Heavy construction; light construction; boxes.

Transmission poles; fence posts; fuel (c.v. =
19,036 kJ/kg) and charcoal; veneer/plywood.

U LATITUDES +vvvvevvens  37-23%
5 AREAS tvvsrnsrsssnsrss Australia: non-tropical Queensland and New
South Wales.
CLIMATE:
6 ALTITUDINAL RANGE .... 1,000-2,000 m
7 MEAN ANNUAL RAINFALL . 620-1,250 mm
8 RAINFALL REGIME ,.:v++ Summer/uniform
9 DRY SEASON t4rvssrerss 2-4 months
10 MeAN mAX, TEMP.
HOTTEST MONTH +vevvavs  24-32°C
MEAN MIN, TEMP,
COLDEST MONTH 4ussvvss  2-6°C
MEAN ANNUAL TEMP, .... 15-20°C
SOILS:
13 TEXTURE ‘vvvevesevssss Medium/heavy
14 REACTION 44ivesvesess, Neutral/acid
15 DRAINAGE +svsvsvviirss Free draining

16 OTHER CHARACTERISTICS

Better growth on deep soils.

SILVICULTURE :

17 SIZE vvvvvirniiininnss
18 DESCRIPTION tuvuvivrrs
19 FORM vvvvvinnenenninns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-45m
Evergreen
Exceptional
Strongly demanding

Coppices; moderately fire resistant; windfirm;
tolerates salt winds; drought hardy.

NURSERY :
33 SEED SOURCES +essssis

3l SEEDS PER KILOGRAMME .
35 STORAGE +vvsvrevnrnrss
35 PRE-TREATMENT tvvvenrs
37 PLANTING STOCK 4evssas
S SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia; S. Africa; Kenya.

120,000-180,000
Dry, cold and airtight for several years.
None

Potted; bare-rooted plants.

Germinates in 6-7 days.

PRINCIPAL PESTS AND
DISEASES:

Susceptible to termite attack when young.

PRINCIPAL REFERENCES:

4 57 82 83 91 128 130 133 152
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SPECIES: Eucalyptus maidenii F.Muell.

TAXONOMY :
1 FAMILY vvvvivnnninnns

3 LOCAL OR TRADE NAMES ,

Myrtaceae

Maiden's gum.

PRODUCTION:
22 voLWE (M/HA/AN) ...

20-35

ROLE IN LAND USE:

2 S,

TIMBER:

24 DENSITY vvvvevssesvsss S.G. 0.60-0.80

75 NATURAL DURABILITY ... Moderately durable
PRESERVATION 44v44ssss  Difficult

27 SAWING evvisssrvenes,s Easy
SEASONING 4vsvvrssasss Difficult

29 OTHER FEATURES vv4v44s

Normally used in round.

UTILIZATION:
30 SAW TIMBER vvvvevvenes

3] ROUNDWOOD wrvvsssnrsss

32 OTHER PRODUCTS vevvuis

Heavy construction.

Building poles; transmission poles; fence posts;

fuel and charcoal; shortfibre pulp.

NATURAL OCCURRENCE:
4 LATITUDES +vvvvavrness 38-35%8
5 AREAS svvsssssssssirss Australia: S.E. New South Wales and Victoria.
CLIMATE:
6 ALTITUDINAL RANGE ..., 600-2,100 m
7 MEAN ANNUAL RAINFALL . 760-2,000 mm
8 RAINFALL REGIME ....:, Winter/uniform
9 DRY SEASON «vsvvsrrsss 2-3 months
10 MEAN MAX, TEMP,
HOTTEST MONTH 44vvsaes 22-30°C
11 MEAN MIN, TEMP,
COLDEST MONTH 4svvases 8-12°C
12 MEAN ANNUAL TEMP. .... 18-22°C
SOILS:
13 TEXTURE v4vvvivssnssrs Light/medium/heavy
14 REACTION +4vevesvieiss Neutral/acid
15 DRAINAGE +4vvvsvvivsies Free draining; moist.

16 OTHER CHARACTERISTICS

SILVICULTURE :

17 SIZE vivvernviinnsions
18 DESCRIPTION vsnsrsenes
19 FORM suvervinnrnninnss
20 LIGHT REQUIREMENTS 444
21 OTHER CHARACTERISTICS

h =50-70 m
Evergreen
Exceptional
Strongly demanding

Coppices; moderately frost resistant; 6-9 year
coppice rotation. :

NURSERY :
33 SEED SOURCES 4vvsssres

34 SEEDS PER KILOGRAMVE .
35 STORAGE tvrvvervinnsis
36 PRE-TREATMENT vvvvsis
37 PLANTING STOCK ssrssss
$  SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia; E. Africa.

150,000~300,000

Dry, cold and airtight for several years.
None

Potted

Germinates in 7-8 days.
Plantable size in 4-6 months.

PRINCIPAL PESTS AND
DISEASES:

L"O LI I I O BRI N RIS B A AU A )

Very susceptible to termite attack when young.
One of the Eucalyptus species most liable to
Gonipterus attack.

PRINCIPAL REFERENCES:

4 82 83 85 91 128 130 152
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SPECIES: Eucalyptus melliodora A. Cunn. ex Schau.

TAXONOMY :
1 FAMILY tvevveveniannns
2 SYNONYMS «ivvvnrevnrss

3 LOCAL OR TRADE NAMES .

Myrtaceae

Yellow box; Honey-scented gum.

PRODUCTION:
22 VOLUME (M°/HA/AN) ...

2-6

NATURAL OCCURRENCE :

ROLE IN LAND USE:

23 et etsetesetsssassesss Shade and shelter; windbreaks.
TIMBER:

24 DENSITY 4ueuvvevesssnses S.G. 0.75-0.85

25 NATURAL DURABILITY ...
26 PRESERVATION +ivvverns
27 SAWING vuvvsvrvinnenns
28 SEASONING 4evveersonns
29 OTHER FEATURES +vviie

Durable

Rarely sawn; interlocked grain.

i LATITUDES +vvvvvevvess 37-26°8
G AREAS +4vsssvnssssssss Inland New South Wales and Victoria.
CLIMATE:
6 ALTITUDINAL RANGE ..., 1,000-2,000 m
7 MEAN ANNUAL RAINFALL . 625-900 mm
8 RAINFALL REGIME +..:4s Winter/summer
9 DRY SEASON «vvisssssss 2-6 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +svvsss,  27-33%
11 MEAN MIN, TEMP,
COLDEST MONTH 4uvvesss  0-7°C
12 MEAN ANNUAL TEMP, ..uv  16-21°C
SOILS:
13 TEXTURE vsvsvsrsrersss Medium/heavy
14 REACTION ,4evvsvsesesr Alkaline/neutral/acid
15 DRAINAGE +4vvrsnenssss Free draining

16 OTHER CHARACTERISTICS

SILVICULTURE :

17 SIZE vevivvinvensnnns
18 DESCRIPTION 4vevvvrsss
19 FORM vevennrvannrvnnes
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h =20-25m
Evergreen

Poor

Strongly demanding

Coppies; termite resistant; frost resistant;
drought hardy.

UTILIZATION:

30 SAW TIMBER wevvverveer —

3] ROUNDWOOD «trssvsssrss Fence posts; fuel and charcoal.
32 OTHER PRODUCTS +4vi4vs Honeyflora.

NURSERY:

33 SEED SOURCES ssvsesess Australia.

34 SEEDS PER KILOGRAMME .
35 STORAGE suvvvsvrvrsnss
35 PRE-TREATMENT 4vvvvois
37 PLANTING STOCK 4uvsass
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

300,000~330,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 5-7 days.
Plantable size in 9 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported. Resists attack

by Gonipterus beetle.

PRINCIPAL REFERENCES:

4 71 82 88 8 91 95 130 152
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SPECIES: Eucalyptus microcorys F.Muell.

TAXONOMY :
1 FAMILY vevvvennvnninns
2 SYNONYMS 4venvinavenss

3 LOCAL OR TRADE NAMES .

Myrtaceae

Tallow wood

PRODUCTION:
22 voLwE (M/HA/AN) ...

NATURAL OCCURRENCE :
4 LATITUDES vvvvanronss
5 AREAS «iviiririnininias

32-25°

Australia: N.E.

Queensland.

New South Wales and S.E.

CLIMATE:
6 ALTITUDINAL RANGE 4.4

500-2,000 m

8-30
ROLE IN LAND USE:
23 vivirsiesssasssssissss  Windbreaks; shade and shelter.
TIMBER:
24 DENSITY sevvsvssvnnsss  S.G. 0.90-0.99
725 NATURAL DURABILITY ... Durable
726 PRESERVATION «4¢svvvs¢ Easy
27 SAWING v4vvvssvinsvess Easy
28 SEASONING 144s1sssssss  Easy
79 OTHER FEATURES «vvv1vs  Tough

UTILIZATION:
30 SAW TIMBER tuvvevanass

31 ROUNDWOOD +ssrnsasnnss

32 OTHER PRODUCTS +eveins

Heavy construction; light constructionm;
furniture; flooring.

Building poles; transmission poles; fence posts;
fuel (c.v. = 19,538 kJ/kg).

Honeyflora.

7 MEAN ANNUAL RAINFALL . 900-1,500 mm
8 RAINFALL REGIME +.vv:s Summer/uniform
9 DRY SEASON «vvisssssss 0-2 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +vvvrvss  25-35°C
11 MEAN MIN, TEMP,
COLDEST MONTH +uvevves  5-14°C
12 MEAN ANNUAL TEMP. .... 17-23%
SOILS:
13 TEXTURE 4uvvvvveesssss Medium
14 REACTION 4vivvseerssss Neutral/acid
15 DRAINAGE +4vivsesssrss Free draining

16 OTHER CHARACTERISTICS

Growth better on fertile soils.

SILVICULTURE :

17 SIZE vovvivnnnivnnns
18 DESCRIPTION vuvvuverss
19 FORM vvuvinvinenrinss
20 LIGHT REQUIREMENTS 414
21 OTHER CHARACTERISTICS

h = 25-50 m
Evergreen

Exceptional

NURSERY;
33 SEED SOURCES srssrvses

34 SEEDS PER KILOGRAMME .
35 STORAGE wvvververaneres
36 PRE-TREATMENT vvvvors
37 PLANTING STOCK +evvses
38 SPECIAL REQUIREMENTS .
39  GERMINATION AND GROWTH

Australia; S. Africa.

250,000-280,000 (viable)

Dry, cold and airtight for several years.
None

Potted

Germinates in 12-15 days.
Plantable size in 4-6 months.

PRINCIPAL PESTS AND
DISEASES:

Moderately tolerant of shade.

Coppices; frost tender; 7-10 year pole rotation;
15-20 year timber rotation.

40

None of importance reported. Resists attack by
Gonipterus beetle.

PRINCIPAL REFERENCES:

4 82 83 85 91 109 130 133 134 152

091



SPECIES: Eucalyptus microtheca F.Muell.

PRODUCTION:
22 VOLWE (M/HA/AN) 1ois

3-5
ROLE IN LAND USE:
23 tvitiedresntserieeress Shade and shelter; anti-erosion.
TIMBER:
24 DENSITY 4vivivsrssanss S.G. 0.75-1.10

75 NATURAL DURABILITY ...
26 PRESERVATION +uvvvsrss
27 SAWING vvvvvirninnnien
28 SEASONING tavvvenvsras
29 OTHER FEATURES 41v1eas

Very durable
Difficult
Difficult

Resistant to termites; interlocked grain.

UTILIZATION:
30 SAW TIMBER suneesnssns

3] ROUNDWOOD +vvversenns

32 OTHER PRODUCTS +rvsanrs

Fence posts; fuel and charcoal; wharf piles.

TAXONOMY :

1 FAMILY +vvvvvinnsneess Myrtaceae

2 SYNONYMS v4vsessrsnsss E. coolabah Blakely & Jacobs
3 LOCAL OR TRADE NAMES . Coolibah

NATURAL OCCURRENCE :

L4 LATITUDES svvsvssenss 30-14°8

G AREAS tivsvvsssissssse Arid and semi-arid zomes of N. Australia.
CLIMATE:

6 ALTITUDINAL RANGE .,.. 0-1,000 m

7 MEAN ANNUAL RAINFALL . 250-1,000 mm

8 RAINFALL REGIME ..... Winter/summer

9 DRY SEASON sevvsvsssss 5-7 months

10 MeAN max, TEMP.

HOTTEST MONTH +4vussss  27-40°C
11 MEAN MIN, TEMP.
COLDEST MONTH +vvvuves 4-14°C

12 MEAN ANNUAL TEMP. ... 21-27°%

SOILS:
13 TEXTURE v4svvnvarsforss  Heavy

14 REACTION +vuvvsvsssses  Alkaline/neutral

15 DRAINAGE «4vsvvisssvss Seasonally waterlogged

16 OTHER CHARACTERISTICS

SILVICULTURE :

17 SIZE vevvvnvnnsnsnnans
18 DESCRIPTION 4vinvvnnss
19 FORM vuverernnsnnnanss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 10-15 m; d = 120-250 cm
Evergreen

Poor

Strongly demanding

Coppices; fire tender; substantial provenance
variation.

NURSERY :
33 SEED SOURCES wsvsnssrs

34 SEEDS PER KILOGRAMME .
35 STORAGE +vvvvrsnrnines
35 PRE-TREATMENT ivrvas
37 PLANTING STOCK 4sevvss
9 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia; Sudan.

400,000-450,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 5-14 days.
Plantable size in 5-6 months.

PRINCIPAL PESTS AND
DISEASES:

LlO DRI U BN IR U )

Less liable to termite attack than E.
camaldulensis.

PRINCIPAL REFERENCES:

4 8 91 95 107 121 130 152

191



SPECIES: Eucalyptus nitens (Deane & Maid.) Maid.

TAXONOMY :
1 FAMILY crvnivvennnesnns

3 LOCAL OR TRADE NAMES .

Myrtaceae

Shining gum.

PRODUCTION:
22 voLWE (M/HAZAN) 1.,

12-28

ROLE IN LAND USE:

NATURAL OCCURRENCE :
I LATITUDES svvennvnnaes
5 AREAS «irrernisnniinns

38-35°C

S.E. New South Wales and Victoria.

CLIMATE:
6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL ,
8 RAINFALL REGIME 1vvvvs
9 DRY SEASON cvvsvvernss
10 MeAN max, TEMP,
HOTTEST MONTH 4evevsas
11 MEAN MIN, TEMP,
COLDEST MONTH vev vt
12 MEAN ANNUAL TEMP, ....

2,000-3,500 m
750-1,500 mm
Winter/uniform
0-2 months

20-22°C

-1-+4°¢
9-15°C

TIMBER:

24 DENSITY vevvennrennsns
25 NATURAL DURABILITY ..
26 PRESERVATION 41vevvens
27 SAWING tuvvrsinvrnnss
28 SEASONING ¢vvveresnsss
729 OTHER FEATURES svvevss

S.G. 0.60-0.65
Non-durable
Easy

Easy

Fair

Fissile

UTILIZATION:
30 SAW TIMBER +vvvsssnnnes

31 ROUNDWOOD srversnvenss

Light construction; boxes.

Building poles; transmission poles; shortfibre

SOILS:

13 TEXTURE tevvvnvnnninns
14 REACTION 4uvvvnvnnnvnns
I5 DRAINAGE tvvevvnrnsnns
16 OTHER CHARACTERISTICS

Medium/heavy
Acid

Free draining

SILVICULTURE :

17 SIZE vevvvvnnvenennns
18 DESCRIPTION sesvvvrsns
19 FORM suvvvirnnsnnarens
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 40-50 m
Evergreen
Exceptional
Strongly demanding

Coppices; frost resistant.

pulp.
32 OTHER PRODUCTS sevvver -
NURSERY:
33 SEED SOURCES «veesssss Australia.

3l SEEDS PER KILOGRAMME .
35 STORAGE svvrsnnvnnunss
36 PRE-TREATMENT tvevvens
37 PLANTING STOCK savsres
38 SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

200,000-250,000 (viable).

Dry and airtight for several years.

Stratify in damp sand for thirty days.

Potted

Germinates in 10 days.

Plantable size in 4-6 months.

PRINCIPAL PESTS AND
DISEASES:

40 IR RN RN NN NN NN

None of importance reported.

by Gonipterus beetle.

Resists attack

PRINCIPAL REFERENCES:

4 82 130 152

291



SPECIES: Fucalyptus obliqua L'Herit.

TAXONOMY :
1 FAMILY seevenvnvnnsnns

3 LOCAL OR TRADE NAMES .

Myrtaceae

Messmate stringybark.

PRODUCTION:
2 voLuE (C/HAVAN) o

18-30

ROLE IN LAND USE:

23 DR RN R BRI B R

Shade and shelter.

NATURAL OCCURRENCE:
4 LATITUDES +vevvinnsnns
5 AREAS 4uiirrinniniinns

43-37°%
Australia: New South Wales, Victoria and
Tasmania.

CLIMATE:
6 ALTITUDINAL RANGE 4444
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +ivvvs
G DRY SEASON srvesvnvsss
10 MEAN MAX, TEMP,
HOTTEST MONTH 4 0vvrers
11 MEAN MIN, TEMP,
COLDEST MONTH 44ssssss
12 MEAN ANNUAL TEMP, ...,

2,000-3,000 m
700-1,500 mm
Winter/summer

0-2 months

27-32%

2-5%
9-16°C

TIMBER:

24 DENSITY vevnvvvnnanns
25 NATURAL DURABILITY ...
26 PRESERVATION +evvvarss
27 SAWING tevervnsnnennss
28 SEASONING srvvsvsnrons
29 OTHER FEATURES severes

S.G. 0.64-0.90
Moderately durable
Difficult

Easy

Fair

Fissile

UTILIZATION:
30 SAW TIMBER sesvsnsnsss

31 ROUNDWOOD ssveevnrvss

32 OTHER PRODUCTS srvsnrs

Light construction; furniture; boxes.

Building poles; transmission poles; fence posts;
fuel and charcoal; shortfibre pulp; veneer/
plywood.

SOILS:

13 TEXTURE vevnvennrsanss
14 REACTION 4ivveuriennss
15 DRAINAGE vovvvensnrses

Medium/heavy
Neutral/acid

Moderately free draining; moist.

16 OTHER CHARACTERISTICS  Adaptable
SILVICULTURE :
SIZE vevvvvsssesnsnses h =50-70 m
DESCRIPTION s4esssssse Evergreen
Exceptional

LIGHT REQUIREMENTS 44+

7
18
19 FORM vevevnrnvrennnnns
20
21 OTHER CHARACTERISTICS

Strongly demanding

Coppices; moderately fire resistant; frost
resistant.

NURSERY s
33 SEED SOURCES «ersssnns

34 SEEDS PER KILOGRAMME .
35 STORAGE wsvvvearsrsnes
PRE-TREATMENT +4vvvuns
37 PLANTING STOCK svvsens
SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Australia; New Zealand; S. Africa.

100,000-130,000 (viable).

Dry, cold and airtight for several years.
Stratify in damp sand for thirty days.

Potted

Soil may require inoculation with mycorrhizae.

Germinates in 10-12 days.
Plantable size in 6 months.

PRINCIPAL PESTS AND
DISEASES:

L"O RN NN NN RN

None of importance reported. Resists attack

by Gonipterus beetle.

PRINCIPAL REFERENCES:

4 57 82 83 91 120 152

€91



SPECIES: Eucalyptus occidentalis Engl.

TAXONOMY :
1 FAMILY vevuiveiveesness Myrtaceae

3 LOCAL OR TRADE NAMES . Flat-topped yate.

PRODUCTION:
2 voLwe (M/HAV/AN) 1o,

ROLE IN LAND USE:

B RN NN NN

Shade and shelter; anti-erosionm.

NATURAL OCCURRENCE:
4 LATITUDES «ivvvennness 33-30%S
D AREAS +vrssvsssersssss Semi-arid zone of S.W. Western Australia.

CLIMATE:

© ALTITUDINAL RANGE ...: 0-1,400 m
7 MEAN ANNUAL RAINFALL ., 350-750 mm
8 RAINFALL REGIME ....4s Winter

9 DRY SEASON sevivessess 5-6 months

10 MeaN max, TEMP,

HOTTEST MONTH «vvvevve  36-38%C
11 MEAN MIN, TEMP,

COLDEST MONTH +u0eesss 0-2°C
12 MEAN ANNUAL TEMP, .... 20-25°C

TIMBER:
DENSITY 4vuvvvnnnvenns
NATURAL DURABILITY ...

SAWING vovvnnnnnnannns
SEASONING vauvsvsvnnss
OTHER FEATURES +vvvs1s

BRBIRIRE R

S.G. 0.85-0.90
Moderately durable

PRESERVATION vevsvsans =

Very strong; not sawn.

UTILIZATION:
30 SAW TIMBER vevvvsrss

3] ROUNDWOOD «versvnnsrnis

32 OTHER PRODUCTS 4rvvess

Heavy construction.

Building poles; fence posts; fuel and charcoal.

Tannins

SOILS:

13 TEXTURE «iiveverinness Medium/heavy

14 REACTION vuveseesserss  Alkaline/neutral

15 DRAINAGE «svsvvevsssss Seasonally waterlogged

16 OTHER CHARACTERISTICS Tolerates saline soils

SILVICULTURE :

17 SIZE vieviviiiiriiiees h=20-25m

18 DESCRIPTION ,4vssss4ss Evergreen; open-crowned.

19 FORM vivsvvrenvasinsse Poor

20 LIGHT REQUIREMENTS ... Strongly demanding

21 OTHER CHARACTERISTICS  Coppices; moderately frost resistant; drought

hardy.

NURSERY:
33 SEED SOURCES sessnsves

3L SEEDS PER KILOGRAMYE ,
35 STORAGE «evvvrrronaren
35 PRE-TREATMENT vevvvess
37 PLANTING STOCK sevesss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australiaj Morocco.

330,000-400,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 11-23 days.
Plantable size in 5 months.

PRINCIPAL PESTS AND
DISEASES:

40 IR R NN RN NN}

None of importance reported.

PRINCIPAL REFERENCES:

4 59 84 91 95 121 130 152

791



SPECIES: Eucalyptus paniculata Sm.

TAXONOMY ;
1 FAMILY 4vvvvnvnnnnnnns
2 SYNONYMS +ivvvnnennns

3 LOCAL OR TRADE NAMES .

Myrtaceae

Grey irombark.

PRODUCTION:
22 VoLWE (/HA/AN) 4o

ROLE IN LAND USE:

NATURAL OCCURRENCE :

TIMBER:

24 DENSITY vvvevnvnnnnnss
25 NATURAL DURABILITY ...
26 PRESERVATION 4uvevvois
27 SAWING vevvensrsunenss
28 SEASONING suvvsvnrvess
29 OTHER FEATURES t4virse

S.G. 1.10-1.20
Durable

Difficult

Tough, interlocked grain.

UTILIZATION:
30 SAW TIMBER «vvvvvnnves

31 ROUNDWOOD 4 osavsurrons

32 OTHER PRODUCTS vsvvers

Heavy construction; sleepers; ship building.

Building poles; transmission poles; fence posts;
fuel and charcoal.

[ LATITUDES +vvvvarsrses 37-28%
D AREAS +vvevesssvessnss Australia: Central and Southern New South Wales.
CLIMATE:
6 ALTITUDINAL RANGE ,,.. 500-1,500 m
7 MEAN ANNUAL RAINFALL , 750-1,300 mm
8 RAINFALL REGIME ....., Summer/uniform
G DRY SEASON seessvsvess 2-3 months
10 MEAN MAX. TEMP,
HOTTEST MONTH +vvvvvss  24-31°C
MEAN MIN, TEMP,
COLDEST MONTH +vvvvvas  2-5°C
MEAN ANNUAL TEMP, .... 18-23°%C
SOILS:
13 TEXTURE vvivsisrsyiess  Light/medium
14 REACTION vvvvsessssess  Neutral/acid
15 DRAINAGE .+vvsivevsres  Free draining

16 OTHER CHARACTERISTICS

Tolerates shallow soils and lateritic soils.

SILVICULTURE :

17 SIZE vivevernninnnines
18 DESCRIPTION vrvsevinns
19 FORM vovervannsnnsnnss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h=25-30m
Evergreen
Exceptional
Strongly demanding

Coppices; moderately frost resistant; drought
hardy; 8-15 year pole rotation.

NURSERY:
33 SEED SOURCES ssrsrsers

34 SEEDS PER KILOGRAMME .
35 STORAGE vvvavirrennnss
36 PRE-TREATMENT tevvvron
37 PLANTING STOCK syvsais
S SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia; S. Africa; Kenya.

440,000-460,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 5-10 days.
Plantable size in 4-6 months.

PRINCIPAL PESTS AND
DISEASES:

40 RN R NN NN

Young plants liable to attack by termites.
Resists Gonipterus.

PRINCIPAL REFERENCES:

4 82 83 91 130 133 152

991



SPECIES: Eucalyptus pellita F.Muell.

TAXONOMY :
1 FAMILY s4vvvivvnnsiaes Myrtaceae

3 LOCAL OR TRADE NAMES . Large-fruited red mahogany.

PRODUCTION:
2 voLwe (M/HA/AN) 1o

ROLE IN LAND USE:

TIMBER:

24 DENSITY 4uusssversnsss S.G. 0.90-1.00

25 NATURAL DURABILITY ... Durable

26 PRESERVATION ,..4.44ss Difficult

27 SAWING t4vvssersavsess Easy

28 SEASONING ++svsssvrsss Fair

29 OTHER FEATURES .,.:4++: Red colour; resin pockets.

UTILIZATION:

30 SAW TIMBER +4vvsvssrss Heavy construction; light construction; flooring;
boat building; furniture; railway sleepers.

31 ROUNDWOOD +1ssssssisss Fuelwood; veneer/plywood; fence posts; building

32 OTHER PRODUCTS «vsveen

poles.

0ils from leaves.

NATURAL OCCURRENCE:
L LATITUDES «vevevevavrs 12-18%S and 27-36°S
5 AREAS +1ssvrssssriiess Cape York Peninsula, Queensland and Fraser
Island, Queensland to New South Wales, Australia.
Discontinuous distribution.
CLIMATE:
6 ALTITUDINAL RANGE ..., 0-1,000 m
7 MEAN ANNUAL RAINFALL . 900-2,400 mm
8 RAINFALL REGIME ....., Uniform/summer
9 DRY SEASON s4svsesssss 2-4 months
10 MEAN max, TEMP,
HOTTEST MONTH «4vovees  24-33%C
11 MEAN MIN, TEMP,
COLDEST MONTH +vvvvvss  12-16°C
12 MEAN ANNUAL TEMP. .... 23-26°C
SOILS:
13 TEXTURE +vvvvivrsesiss Medium/light
14 REACTION +vvvvvsvssrss Neutral/acid
15 DRAINAGE +4isssissssss Free draining

16 OTHER CHARACTERISTICS -

SILVICULTURE:

17 SIZE vuvsrvrnssvssiiiss h=47m

18 DESCRIPTION 444vivvivss Evergreen

19 FORM vevvvvevavaraisss Acceptable

20 LIGHT REQUIREMENTS ... Moderately shade tolerant.

21 OTHER CHARACTERISTICS Coppices; 4-8 year coppice rotation.

NURSERY :
33 SEED SOURCES svvsrsirs

34 SEEDS PER KILOGRAMVE .
35 STORAGE tvvsvssvsninns
25 PRE-TREATMENT t4vvvsss
37 PLANTING STOCK «rvvres
S SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia (tropical northern provenances).

25,000-160,000 (viable).
Dry, cold and airtight for several years.

Potted

Germination in 3 weeks.

PRINCIPAL PESTS AND
DISEASES:

qo [N NN NN NN RN RN RN

Prone to Gonipterus attack.

PRINCIPAL REFERENCES:

4 85 91
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SPECIES: Eucalyptus propinqua Deane & Maid.

PRODUCTION:
22 VOLWME (1°/HA/AN) .,

ROLE IN LAND USE:

TIMBER:

24 DENSITY vevvvvvvnnnnss
25 NATURAL DURABILITY ...
26 PRESERVATION +vevvvsss
27 SAWING vevvunvvrvnaviss
28 SEASONING survvesrasss
29 OTHER FEATURES «vvveis

S.G. 1.06
Very durable

Red; hard.

UTILIZATION:
30 SAW TIMBER tevnsenrars

31 ROUNDWOOD ++sevsevcers

32 OTHER PRODUCTS vvvves

Heavy construction; light construction.

Poles; fuelwood.

TAXONOMY :
1 FAMILY vvvivvvsvssesss Myrtaceae
2 SYNONYMS tivivnrensnns
3 LOCAL OR TRADE NAMES ., Grey gum.
NATURAL OCCURRENCE :
I LATITUDES 4vvvsvrssses 24-33%
5 AREAS +ivevssssirerss, Australia: New South Wales, N. Queensland.
CLIMATE:
6 ALTITUDINAL RANGE ..., 0-1,500 m
7 MEAN ANNUAL RAINFALL . 875-1,400 mm
8 RAINFALL REGIME ,.4.4s Summer
9 DRY SEASON 44vsvssssss 4 months
10 MEAN MAX. TEMP,
HOTTEST MONTH ,.vvvvn.  27-33%C
MEAN MIN, TEMP,
COLDEST MONTH +4vvvves  4-10°C
MEAN ANNUAL TEMP, ..., 16-21°C
SOILS:
13 TEXTURE vvvvvuvsifssss  Medium
14 REACTION +4vevvesssvess Neutral
15 DRAINAGE s4vsvvesssrsss Free draining

16 OTHER CHARACTERISTICS

Tolerates dry, shallow soils.

SILVICULTURE :

17 SIZE vivevivnvaniensns
18 DESCRIPTION 4vvvrvvnns
19 FORM vevuvernvnninnnis
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h =35-40m

Evergreen

Exceptional

Moderately light demanding.

Coppices; frost tender.

NURSERY:
33 SEED SOURCES +rssnsens

34 SEEDS PER KILOGRAMME .
35 STORAGE vvvvirsvsnsens
35 PRE-TREATMENT t4rvreirs
37 PLANTING STOCK sasvses
S SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Queensland, Australia.

203,000-683,000 (viable).
Dry, cold and airtight for several years.

Potted

Cermination in 3 weeks.

PRINCIPAL PESTS AND
DISEASES:

140 IR R R NN NN

PRINCIPAL REFERENCES:

91
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SPECIES; Eucalyptus regnans F.Muell.

TAYONOMY
1 FAMILY sovnvnnvninnins

3 LOCAL OR TRADE NAMES .

Myrtaceae

Mountain ash

PRODUCTION:
22 VOLWE (M/HA/AN) 1.

11-15

ROLE IN LAND USE:

NATURAL OCCURRENCE :

L LATITUDES vvvvvvriirs,s 43-37°
D AREAS +4vvsssvsvsenssss Australia: discontinuous distribution through
Victoria and Tasmania.
CLIMATE:

6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .

2,000-3,200 m
1,000-2,000 mm

TIMBER:

24 DENSITY 4vvvviuninnsss
25 NATURAL DURABILITY ...
26 PRESERVATION t4vevvins
27 SAWING 4vivvvinreenss
28 SEASONING svevrviranes
29 OTHER FEATURES tevives

S.G. 0.56-0.80
Moderately durable
Difficult

Easy

Fair

White; odour-free.

UTILIZATION:
30 SAW TIMBER 4rvvvvvnvres

31 ROUNDWOOD tsrvvsvnvnss

32 OTHER PRODUCTS tvvrsss

Light construction; furniture; boxes.

Transmission poles; shortfibre pulp; veneer/
plywood.

8 RAINFALL REGIME ....., Winter
9 DRY SEASON «vevvsveess 0-2 months
10 MeEAN max, TEMP,
HOTTEST MONTH +vvveves  18-25°C
11 MeaN MIN., TEMP,
COLDEST MONTH +vvoevss  0-10°C
12 MEAN ANNUAL TEMP, .... 10-16°C
SOILS:
13 TEXTURE vvvvvvivesiss  Medium/heavy
14 REACTION ++vevvsevves, Neutral/acid
15 DRAINAGE +eviteiesrivs Free draining; moist.

16 OTHER CHARACTERISTICS

Better growth on deep soils.

SILVICULTURE :

17 SIZE vivivinvnvnnsnins
18 DESCRIPTION vuvevrarss
19 FORM wrvvvvrvinnnisens
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 60-100 m
Evergreen
Exceptional
Strongly demanding

Frost resistant; 15-20 year timber rotation.

NURSERY :
33 SEED SOURCES wrvevrsss

34 SEEDS PER KILOGRAMVE .
35 STORAGE vivvvvereniins
20 PRE-TREATMENT 4vvrvars
37 PLANTING STOCK servass
S SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia.

80,000-100,000 (viable).

Dry, cold and airtight for several years.
Stratify in damp sand for thirty days.

Potted

Soil may require inoculation with mycorrhizae.

Germinates in 10-14 days.
Plantable size in 8-9 months.

PRINCIPAL PESTS AND
DISEASES:

Very susceptible to Gonipterus attack.

PRINCIPAL REFERENCES:

4 57 82 83 85 88 91 130 152
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SPECIES: Eucalyptus resinifera F. Muell.

TAXONOMY ;
1 FAMILY vevvnnnnnnnnses
2 SYNONYMS wrvevvvinsnes

3 LOCAL OR TRADE NAMES .

Myrtaceae

E. hemilampra F. Muell.

Red mahogany

PRODUCTION:
22 voLwEe (M/HAV/AN) 1o

5-11

ROLE IN LAND USE:

NATURAL OCCURRENCE:

U LATITUDES 4ivivrerssrs 34-17°8

G AREAS +svesssssssessss Australia: Coastal Queensland and New South Wales.
CLIMATE:

6 ALTITUDINAL RANGE .44
7 MEAN ANNUAL RAINFALL ,

900-2,000 m
1,000-3,000 mm

TIMBER:

24 DENSITY vvvvvvsnnnnsss
25 NATURAL DURABILITY ..,
26 PRESERVATION tvevrees
27 SAWING vuvinvenenianes
28 SEASONING 4evcvervcnns
79 OTHER FEATURES 4vsvses

S.G. 0.85-1.00
Moderately durable
Difficult

Easy

Fair

Tough, interlocked grain.

UTILIZATION:
30 SAW TIMBER svnvsnnnsns

3] ROUNDWOOD «rvsvrsrvnes

32 OTHER PRODUCTS 4rvsuns

Heavy construction; boat-building.

Building poles; transmission poles; fence posts;
fuel and charcoal.

8 RAINFALL REGIME ....., Summer/uniform
9 DRY SEASON ssvessssees 2-4 months
10 MEAN mAX, TEMP.

HOTTEST MONTH +vv00sse 25-32°C

MEAN MIN, TEMP,

COLDEST MONTH «evveves 4-5°C
12 MEAN ANNUAL TEMP, ,... 15-21°C
SOILS:
13 TEXTURE «vivvssnsiasss Light/medium
14 REACTION 4vievveesesss Neutral/acid

15 DRAINAGE vavvsvsnvasns
16 OTHER CHARACTERISTICS

Free draining

SILVICULTURE :

17 SIZE vivervinnvnninnns
18 DESCRIPTION «vvvvvenrs
19 FORM wvvevvrnsvnnnnnes
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-40 m

Evergreen

Acceptable

Shade tolerant in youth.

Coppices; frost tender.

NURSERY :
33 SEED SOURCES sssssssss

34 SEEDS PER KILOGRAMME ,
35 STORAGE tevvernvnniens
36 PRE-TREATMENT 41vvvvrs
37 PLANTING STOCK suveres
38 SPECIAL REQUIREMENTS .

39 GERMINATION AND GROWTH

Australia.

120,000-160,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 7 days.
Plantable size in 4-5 months.

PRINCIPAL PESTS AND
DISEASES:

L‘O RN RN NN NN NN NN

Severely attacked by termites when young.
Resists Gonipterus beetle attack.

PRINCIPAL REFERENCES:

4 82 83 91 130 134 152
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SPECIES: Eucalyptus robusta Sm. PRODUCTION: 3
22 voLuMe (M7/HA/AN) ... 14-28
TAXONOMY : J -
1 FAMILY vevvevvvnnsos,s Myrtaceae ROLE IN LAND USE:
2 SYNONYMS v+ esvvvvvrors E. multiflora Poir. 23 vessssasaarssaassaissas Shade and shelter.
3 LOCAL OR TRADE NAMES , Swamp mahogany TIMBER:
24 DENSITY vissvsesevnsnss S.G. 0.70-0.80
NATURAL OCCURRENCE: 75 NATURAL DURABILITY .,, Moderately durable
L LATITUDES vvvvvvvrvnss 36-23°C 26 PRESERVATION +4:vvsv.s Difficult
G AREAS .vivivvvssivisss Australia: coasts of S. Queensland and New 27 SAWING vsversssrsessrs Easy
South Wales. 28 SEASONING +4verssvess, Difficult
79 OTHER FEATURES ,+...., Red; coarse grained; Lyctus susceptible;
CL”VIA'[E moderately termite resistant.
6 ALTITUDINAL RANGE .... 0-1,600 m UTILIZATION:
7 MEAN ANNUAL RAINFALL , 1,000-1,500 mm 30 SAW TIMBER «issssvsvss Heavy construction; light construction; boxes.
8 RAINFALL REGIME ...,.., Summer/uniform
9 DRY SEASON +4vsssvevess 1—4 months 3] ROUNDWOOD sssrsssrsrss Building poles; fence posts;
10 MEAN MAX. TEMP. fuel (c.v. = 20,448 kJ/kg) and charcoalj;
390, shortfibre pulp.
HOTTEST MONTH ....00v 30-32°C 3 OTHER PRODUCTS .+1..., Honeyflora.
MEAN MIN. TEMP,
COLDEST MONTH +vvvsves 3-5°C
MEAN ANNUAL TEMP, ,... 18-28°C
NURSERY:
3% SEED SOURCES +vvsvsess Australia; S. Africa; Hawaii; Madagascar.
SOILS: ’
13 TEXTURE +uvivvvsnvisss Medium/heavy 3L SEEDS PER KILOGRAMME . 500,000-600,000 (viable).
14 REACTION +ivvvevvveses Neutral/acid 25 STORAGE +vssssrssreres Dry, cold and airtight for several years.
15 DRAINAGE ++vvssveriies Seasonally waterlogged 20 PRE-TREATMENT +v414ss+ Nome
16 OTHER CHARACTERISTICS Better growth on deep soils; tolerates slight 3/ PLANTING STOCK +v:v2sss Potted
salinity. % SPECIAL REQUIREMENTS . -
. 39 GERMINATION AND GROWTH 80-85% germination in 7-10 days.
SILVICULTURE :
Plantable size in 4-6 months.
17 SIZE vevivvisvisssesss b =25-30 m5 d = 60-100 cm
18 DESCRIPTION «ivsvviee Evergreen
19 FORM 4vussvssssssrnasss Acceptable to poor PRINCIPAL PESTS AND
20 LIGHT REQUIREMENTS ... Strongly demanding DISEASES: ) .
21 OTHER CHARACTERISTICS  Coppices; regenerates fast after fire; tolerates B iusizsgxl: :’;e:ttzi: by Gonipterus beetle and
salt winds; frost tender; sawn-wood rotation of y young.
35-50 years.
PRINCIPAL REFERENCES: 4 82 83 88 91 96 109 128 130 134 152




SPECIES: Eucalyptus saligna Sm.

TAXONOMY :
1 FAMILY sevinnvnninnses

3 LOCAL OR TRADE NAMES .

Myrtaceae

Sydney blue gum.

PRODUCTION:
22 VOLWE (M/HA/AN) ...

15-25(-35)

ROLE IN LAND USE:

NATURAL OCCURRENCE :

TIMBER:
2L DENSITY +evevvesennses S-G. 0.48-0.77

25 NATURAL DURABILITY ..,
26 PRESERVATION tsevriis
27 SAWING vevvvervearrsns
28 SEASONING vevvervsevnss
29 OTHER FEATURES 44veuis

Moderately durable
Easy

Difficult
Difficult

Tendency to split after sawing.

UTILIZATION:
30 SAW TIMBER wevrvenerss

31 ROUNDWOOD «srevsnsvsss

32 OTHER PRODUCTS vrvsres

Heavy construction; light construction;
furniture; boxes.

Building poles; transmission poles; fence posts;
fuel and charcoal; shortfibre pulp; veneer/

plywood.
0il from leaves.

I (ATITUDES vvvvvvvenres  35-28%
5 AREAS +4vsvsssessessss Australia: New South Wales and extreme S.E.
Queensland.
CLIMATE:
6 ALTITUDINAL RANGE ... 500-2,100 m
7 MEAN ANNUAL RAINFALL . 800-1,500 mm
8 RAINFALL REGIME +«vvv+ Summer/uniform
9 DRY SEASON +4vssssssss O-b months
10 MEAN MAX. TEMP,
HOTTEST MONTH 4uvovase  28-30°C
11 MEAN MIN. TEMP.
COLDEST MONTH +vvvevss  3-4°C
12 MEAN ANNUAL TEMP, .... 15-23%
SOILS:
13 TEXTURE vivvvevsnvnees Light/medium
14 REACTION vvevevssreves  Neutral/acid
15 DRAINAGE ++svsssrsssss Free draining; moist.

16 OTHER CHARACTERISTICS

SILVICULTURE :

17 SIZE vivererenvanvinne
18 DESCRIPTION «vevvveass
19 FORM shvvevnnrsnnasnns
20 LIGHT REQUIREMENTS 444
21 OTHER CHARACTERISTICS

h = 35-45 m; d = 120-200 cm

Evergreen. Often confused with E. grandis
in Africa.

Exceptional

Strongly demanding

Coppices; moderately frost resistant; 12 year
rotation for fuel.

NURSERY:
33 SEED SOURCES sviersees

3l SEEDS PER KILOGRAMME .
35 STORAGE weveervnrrvnns
35 PRE-TREATMENT 44vsvers
37 PLANTING STOCK svvssss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia; S. Africa; Brazil (avoid confusion
with E. grandis).

600,000-650,000 (viable).

Dry, cold and airtight for several years.
None

Potted; bare-rooted plants.

Germinates in 10-20 days.
Plantable size in 4-6 months.

PRINCIPAL PESTS AND

DISEASES:
40 veserassssssseaseeeees  Similar to E. Erandis.
PRINCIPAL REFERENCES: 4 57 82 83 85 88 91 107 109 128 130

133 134 152
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SPECIES: Eucalyptus salmonophloia F. Muell.

TAXONOMY :
1 FAMILY tivivinvnnnnans

3 LOCAL OR TRADE NAMES ,

Myrtaceae

Salmon gum

PRODUCTION:
22 VOLWE (M°/HA/AN) ...

Shade and shelter; windbreaks.

NATURAL OCCURRENCE :
L LATITUDES «vversannns
5 AREAS vivviriviniinnis

33.5-29.5%

Inland, South West of W. Australia.

ROLE IN LAND USE:
TIMBER:
24 DENSITY vvvvvvsnnnans

NATURAL DURABILITY ...
PRESERVATION 44sssesas
SAWING +vvvvunrnncrins
SEASONING 44 evvrvreess
29 OTHER FEATURES «4veis

S.G. 1.00-1.10
Durable
Difficult
Easy

Strong

UTILIZATION:
30 SAW TIMBER sivveervnss

3] ROUNDWOOD «+esvverens

32 OTHER PRODUCTS tevvvis

Heavy construction.

Building poles; fence posts; fuel (c.v. = 20,230
kJ/kg) and charcoal.

CLIMATE:
6 ALTITUDINAL RANGE ,,.., 0-1,800 m
7 MEAN ANNUAL RAINFALL . 250-500 mm
8 RAINFALL REGIME ....., Winter
G DRY SEASON sesvsssesss 4-8 months
10 Mean mAX. TEMP,
HOTTEST MONTH vseevrys  32-35°C
MEAN MIN, TEMP,
COLDEST MONTH 4vvvvers  4-12°C
12 MEAN ANNUAL TEMP. ... 17-25°C
SOILS:
13 TEXTURE +vvvvevssesrse Light/medium/heavy
14 REACTION vvevssisesess Alkaline/neutral/acid
15 DRAINAGE +4isssssrssss Free draining

16 OTHER CHARACTERISTICS

SILVICULTURE :

17 SIZE vivvvnvvninnnena
18 DESCRIPTION 4vevvvirrs
19 FORM vvuvnvenvnnnnnis
20 LIGHT REQUIREMENTS ..+
21 OTHER CHARACTERISTICS

h =18-25m
Evergreen

Poor

Strongly demanding

Coppices; frost tender.

NURSERY :
33 SEED SOURCES sesssrsrs

SEEDS PER KILOGRAMME .
STORAGE vavrerennnunns
PRE-TREATMENT 4vsvsvens
PLANTING STOCK sevesne
SPECIAL REQUIREMENTS ,
GERMINATION AND GROWTH

BEYH WY

Australia.

230,000-900,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 15-19 days.
Plantable size in 6-8 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

4 49 82 83 84 91 95 130 152 166
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SPECIES: Eucalyptus sargentii Maiden

TAXONOMY ¢
1 FAMILY tvvavennnnnnnns

3 LOCAL OR TRADE NAMES .

Myrtaceae

Salt River mallett.

PRODUCTION:
22 voLwEe (M/HA/AN) ...

ROLE IN LAND USE:

Shade and shelter; windbreaks.

NATURAL OCCURRENCE :

4 LATITUDES vvvvvvennrns  34-32.50°C

G AREAS s4vvvssessssssss  South West W. Australia.
CLIMATE:

6 ALTITUDINAL RANGE 444
7 MEAN ANNUAL RAINFALL ,
8 RAINFALL REGIME 411444
9 DRY SEASON «revsrnens
10 Mean max, TEMP,
HOTTEST MONTH v evvss
MEAN MIN, TEMP,
COLDEST MONTH ¢vevanis

0-1,500 m

330-450 mm
Winter

6-8 months

34-36°C

4-10%C
18-25°¢C

TIMBER:

24 DENSITY vevvvvivnneres -

25 NATURAL DURABILITY .vv -

26 PRESERVATION +vvevress -

27 SAWING vvevevnveerens -

28 SEASONING wrveverviers =

29 OTHER FEATURES «vr144es Never sawn.
UTILIZATION:

30 SAW TIMBER tvvvevenses

31 ROUNDWOOD tsvevsnrasss

Fuel and charcoal.

SOILS:

13 TEXTURE vevvevannavnns
14 REACTION vevvnvrnsnres
15 DRAINAGE ssvevsnrsasss
16 OTHER CHARACTERISTICS

Light/medium
Alkaline/neutral

Free draining

Tolerates saline soils.

SILVICULTURE:

17 SIZE vivevevinansninns
18 DESCRIPTION 4vvvervsns
19 FORM evvvnrnvennniens
20 LIGHT REQUIREMENTS ..
21 OTHER CHARACTERISTICS

h=8-10m
Evergreen

Poor

Strongly demanding

Coppices

32 OTHER PRODUCTS 4444144 Tannins
NURSERY:
33 SEED SOURCES «sesssvss Australia.

3l SEEDS PER KILOGRAMME .
35 STORAGE suvverevnnsnns
35 PRE-TREATMENT 4vvveians
37 PLANTING STOCK ssveess
33 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

250,000-500,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 5-10 days.
Plantable size in 8 months.

PRINCIPAL PESTS AND
DISEASES:

L’O RN NN RN NN NN

None of importance reported.

PRINCIPAL REFERENCES:

84 95 130 166
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SPECIES: Eucalyptus sideroxylon A. Cunn. ex Woolls

TAXONOMY :
1 FAMILY suverevnninnses

3 LOCAL OR TRADE NAMES .

Myrtaceae

Red ironbark.

PRODUCTION:
2 voLuE (M/HA/AN) ...

NATURAL OCCURRENCE:

4 LATITUDES «vvvvnvnenss 39-25%

G AREAS .v4sssssssssssss Australia: Inland Victoria.
CLIMATE:

6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +v44is

0-2,000 m
420-750 mm

Winter/summer/uniform

4-9
Ve

ROLE IN LAND USE:

23 essesrsesssasssssssss Ornamental; shade and shelter.

TIMBER:

24 DENSITY 4uvsvessssrsss  S.G. 0.90-1.06

25 NATURAL DURABILITY .,, Durable

26 PRESERVATION ©evvvvras
27 SAWING «vvrvvrnvrnriin
28 SEASONING suvrearrnsns
29 OTHER FEATURES 41vuis

Rarely sawn; interlocked grain.

UTILIZATION:
30 SAW TIMBER vevvservins

3] ROUNDWOOD 4svrenrvsnis

32 OTHER PRODUCTS vrveves

Heavy construction.

Fence posts; fuel and charcoal.

Tannins; honeyflora.

9 DRY SEASON ssssvevssss 4=7 months
10 meAN max. TEMP.
HOTTEST MONTH «vv e 27-34°C
11 ~ean MIN, TEMP,
COLDEST MONTH +vvvvvvs  3-8%C
12 MEAN ANNUAL TEMP, .... 19-24°C
SOILS:
13 TEXTURE +4vivsveviinss  Light/medium/heavy
14 REACTION v4vvsssrseses  Alkaline/neutral
15 DRAINAGE .ivvvssssrvss  Seasonally waterlogged

16 OTHER CHARACTERISTICS

Tolerates shallow and moderately saline soils.

SILVICULTURE :

17 SIZE vvvvenvinnniinnns
18 DESCRIPTION svvvvanens
19 FORM vvevvnrvensonanns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h =20-30m
Evergreen
Acceptable
Strongly demanding

Coppices; frost resistant; drought hardy.

NURSERY:
33 SEED SOURCES «vssrsins

34 SEEDS PER KILOGRAMME ,
35 STORAGE wrivvrrervarss
35 PRE-TREATMENT ¢ervrnrs
37 PLANTING STOCK 4uvsnns
35 SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

Australia; S. Africa.

100,000-20,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 14-18 days; low germination
percentage. Plantable size in 7-8 months.

PRINCIPAL PESTS AND
DISEASES:

Lm DR RO RN B RN R U )

Susceptible to Gonipterus and termites.

PRINCIPAL REFERENCES:

4 82 83 8 88 95 115 130 134 152
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SPECIES: Eucalyptus st.-johnii (R.T. Bak.) R.T. Bak.

TAXONOMY :
1 FAMILY tevvennonnnnnes

Myrtaceae
E. bicostata Blakely & Simmonds

PRODUCTION:
2 voLWvE (M/HA/AN) ...,

3 LOCAL OR TRADE NAMES . Eurabbie

NATURAL OCCURRENCE :

4 LATITUDES «vvvvsveiers 40-31°8

5 AREAS +4svssesssssssss Australia: Victoria and S.E. New South Wales.
CLIMATE:

6 ALTITUDINAL RANGE ....
7 MEAN ANNUAL RAINFALL .

2,000-3,500 m
750-2,000 mm

8-14
ROLE IN LAND USE:
23 viivisiesisssieieiesss Shade and shelter; windbreaks.
TIMBER:
24 DENSITY vvvveevssnssss S.G. 0.73-0.82
75 NATURAL DURABILITY ... Moderate
PRESERVATION +vssvrres -
27 SAWING +vvissssesssies Easy
SEASONING +4reevssssss Difficult

29 OTHER FEATURES 4»ssuis

Interlocked grain.

UTILIZATION:
30 SAW TIMBER sevvsnnsnns

3] ROUNDWOOD +ssrvsrsvnns

32 OTHER PRODUCTS +evvses

Heavy construction.

Building poles; fence posts; fuel and charcoal;
shortfibre pulp.

8 RAINFALL REGIME .,..., Winter
9 DRY SEASON +vesvsssess 3 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +vuvvass  21-27°C
MEAN MIN, TEMP,
COLDEST MONTH +uvvvree 2-7°C
MEAN ANNUAL TEMP, ... 9-16°C
SOILS:
13 TEXTURE +vsevevsseness Medium/heavy
14 REACTION +vvevvsvvses. Neutral/acid
15 DRAINAGE tvvessvsresss Free draining but moist. -

16 OTHER CHARACTERISTICS

SILVICULTURE :

17 SIZE vivvrvivnvininnss
DESCRIPTION 4vvvevvris
LIGHT REQUIREMENTS ...

18
19
20
21 OTHER CHARACTERISTICS

h = 30-40 m

‘Evergreen

Acceptable to exceptional.
Strongly demanding

Coppices; windfirm; moderately frost resistant;
6-10 year fuelwood rotation.

NURSERY:
33 SEED SOURCES sessssnss

34 SEEDS PER KILOGRAMME .
25 STORAGE +evvevvverinns
36 PRE-TREATMENT .vevssss
37 PLANTING STOCK wsvvass
S SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia.

100,000-140,000 (viable).

Dry, cold and airtight fer several years.
None

Potted; bare-rooted plants.

Germinates in 12-14 days.
Plantable size in 5-6 months.

PRINCIPAL PESTS AND
DISEASES:

qO DRI I D O B BB B L R I R

Probably similar to E. globulus.

PRINCIPAL REFERENCES:

82 83 85 91 130 152
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SPECIES: Eucalyptus tereticornis Sm.

TAXONOMY :
1 FAMILY vivvvininnnnns
2 SYNONYMS «vrvervennons

3 LOCAL OR TRADE NAMES .

Myrtaceae
E. umbellata (Gaertn.)Domin

Forest red gum; Mysore "hybrid" (India);
"|2ABL" (Madagascar); Eucalyptus "C" (Zanzibar).

PRODUCTION:
2 voLuvE (MP/HA/A) 1o

12-25

ROLE IN LAND USE:

NATURAL OCCURRENCE :
U LATITUDES «evvnnensnrs
5 AREAS vvrviiirniiinns

38-5%

Queensland, Australia; Papua New Guinea.

TIMBER:

24 DENSITY vevvvunvennies
NATURAL DURABILITY ...

26 PRESERVATION t4vevvres
SAWING tvvvavnsnrranns

28 SEASONING +veuvsvnvers

29 OTHER FEATURES v4vvois

S.G. 0.70-0.85
Durable

Easy

Easy

Fair

Interlocked grain; Lyctus susceptible.

UTILIZATION:
30 SAW TIMBER wesvvenress

3] ROUNDWOOD «sveunsnrrss

32 OTHER PRODUCTS «evvvvs

Heavy construction; light construction; boxes;
boat building.

Building poles; transmission poles; fence posts;
fuel (c.v. = 22,120 kJ/kg) and charcoal;
shortfibre pulp.

Honeyflora; oils.

CLIMATE:
£ ALTITUDINAL RANGE .... 0-1,800 m
7 MEAN ANNUAL RAINFALL ., 500-1,500 mm
8 RAINFALL REGIME +v.+vs Summer
9 DRY SEASON ¢4vsvvvsvsss  4-7 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +.vevvsr 22-32%
11 MEAN MIN. TEMP,
COLDEST MONTH +.uvvvss 2-12%
12 MEAN ANNUAL TEMP, v.uv  17-27%
SOILS:
13 TEXTURE +4vvvvssvsessrs Light/medium/heavy
14 REACTION +vvvvveveses. Neutral
15 DRAINAGE ++vvviesveiiss Free draining

16 OTHER CHARACTERISTICS

Tolerates slightly saline soils.

SILVICULTURE :

17 SIZE vovivvennvnnionss
18 DESCRIPTION +evvvvsien
19 FORM vuvsvvirnrnasnnss
20 LIGHT REQUIREMENTS ..,
21 OTHER CHARACTERISTICS

h = 35-45 m; d = 100-200 cm
Evergreen

Acceptable to exceptional.
Strongly demanding

Coppices; windfirm; frost resistant; substantial
provenance variation; drought hardy; 6-10 year
coppice rotation.

NURSERY «
33 SEED SOURCES +sssvrses

34 SEEDS PER KILOGRAMVE .
35 STORAGE vvrvvvriirnses
30 PRE-TREATMENT +ivvvses
57 PLANTING STOCK survses
Q

S SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia; Brazil; Sudan; India; Madagascar and
many other tropical countries.

300,000-800,000 (viable).

Dry, cold and airtight for several years.
None

Potted

Germinates in 5-15 days.
Plantable size in 4-5 months.

PRINCIPAL PESTS AND
DISEASES:

B v

Susceptible to termite attack when young.
Liable to attack by Gonipterus beetle.

PRINCIPAL REFERENCES:

4 71 82 83 85 88 91 95 101 130 152
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SPECIES: Eucalyptus torelliana F. Muell.

TAXONOMY :
1 FAMILY vivvinvnneninns
2 SYNONYMS «ivvursnrnsss

3 LOCAL OR TRADE NAMES .

Myrtaceae

Cadaga; Cadaghi.

PRODUCTION:
22 VoLUME (M/HA/AN) ...

ROLE IN LAND USE:

Windbreak. Soil improvement and land
reclamation: may be useful for afforestation

NATURAL OCCURRENCE:

1 of degraded sites not suitable for rain-forest
pioneers.

TIMBER:

24 DENSITY 4evvevvverrses  S.G. 0.45(small wood)-0.91

25 NATURAL DURABILITY ... Durable

26 PRESERVATION 44rvvvves -

27 SAWING 44vvvisssrerers Fair

28 SEASONING +1vssrssssss  Difficult

729 OTHER FEATURES ..:44++s Straight grain; gum veins present.

UTILIZATION:
30 SAW TIMBER 4evevvrvais

31 ROUNDWOOD «rveunssnsss

32 OTHER PRODUCTS 4vvsurs

Heavy construction; light construction; wagon
work.

Shortfibre pulp; fuelwood.

4 LATITUDES +vvvverenrss  19-16%
D AREAS 4uvvenssssssesss Australia: Coast and coastal ranges of N.
Queensland (tropical rain forest margin).
CLIMATE:
6 ALTITUDINAL RANGE ,,., 100-1,800 m
7 MEAN ANNUAL RAINFALL . 900-1,500 mm
8 RAINFALL REGIME «vvisv  Summer
9 DRY SEASON s4svsssssss 3 months
10 MEAN MAX, TEMP,
HOTTEST MONTH vvvevees  29-40°C
11 MEAN MIN. TEMP,
COLDEST MONTH vvvvvvee  6-16°C
12 MEAN ANNUAL TEMP, .v.v  14-26°C
SOILS:
13 TEXTURE +vvsvveseveese Light/medium
14 REACTION s4vvevssrisss Neutral
15 DRAINAGE +evssssnssrss Free draining

16 OTHER CHARACTERISTICS

Tolerates some salinity.

SILVICULTURE :

17 SIZE vevvviennvnnnnens
18 DESCRIPTION 4vvurvrans
19 FORM vevenvivnvnninnss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 25-30m

Tall, dense-crowned tree.
Acceptable

Strongly demanding

Adapts well to arid conditions; windfirm;
moderately frost resistant; fire tender;
very fast growing.

NURSERY;
33 SEED SOURCES ssssvens

34 SEEDS PER KILOGRAMVE .
35 STORAGE +uvvervveranes
35 PRE-TREATMENT 4vevrsen
37 PLANTING STOCK sevsers
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Queensland, Australia; India; USA.

260,000~800,000
6-12 months
Potted

Careful weeding.

Easy to raise; plantation performance eratic.
Germination of 30-70%. Plantable size in
4-6 months.

PRINCIPAL PESTS AND
DISEASES:

140 NN NN NN

Defoliation by coleoptera. Resists Diaporthe
cubensis canker in latitudes below 20°S.

PRINCIPAL REFERENCES:

4 59 91 152
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Eucalyptus urophylla S§.T. Blake

1 FAMILY vvvvvenvanninns

3 LOCAL OR TRADE NAMES .

Myrtaceae

Previously included in E. alba and E.
decaisneana in Indonesia and Brazil.

Timor white gum.

PRODUCTION:
22 VOLUE (M°/HA/AN) 1.,

20-30

ROLE IN LAND USE:

NATURAL OCCURRENCE :
L LATITUDES vevvnnsnsnss
5 AREAS tirviinriniiinss

10-7%

Western Sunda Islands of Indonesia.

ALTITUDINAL RANGE ...,
MEAN ANNUAL RAINFALL .
RAINFALL REGIME +1vv1s
DRY SEASON svvvvnrnsss
MEAN MAX. TEMP.

HOTTEST MONTH v evvvvns
MEAN MIN, TEMP.

COLDEST MONTH vvvvness
MEAN ANNUAL TEMP. +44»

200-3,000 m
1,100-1,950 mm
Summer

2-6 months

20-26°C

8-12°C
18-28°C

TIMBER:

24 DENSITY 4vevvvvensnnsss
25 NATURAL DURABILITY ...
26 PRESERVATION 4uvvrssis
27 SAWING «vvvvvervsersen
28 SEASONING +vevervrsirs
29 OTHER FEATURES +vvvsis

Moderately durable

Easy

UTILTZATION:
30 SAW TIMBER wuvrvervnss

31 ROUNDWOOD +4vrvsavvnss

32 OTHER PRODUCTS 4uvvsis

Heavy construction.

Building poles; fence posts; fuel and charcoal;
shortfibre pulp.

TEXTURE vvvvvnnvninas
REACTION vvvvevvnnnnen
DRAINAGE vvvivraniares
OTHER CHARACTERISTICS

Light/medium/heavy
Neutral/acid
Free draining

SIZE vuvunnnnnansninns
DESCRIPTION vivvsvinen
FORM vovvvvivananinnes
LIGHT REQUIREMENTS ...
OTHER CHARACTERISTICS

h = 35-45m
Evergreen
Acceptable
Strongly demanding

Coppices; frost tender; substantial provenance
variation.

NURSERY :

33 SEED SOURCES +evsrrres

3L SEEDS PER KILOGRAMVE .
35 STORAGE virvevrerriees
30 PRE-TREATMENT 4evvevrs
37 PLANTING STOCK 44vssus
3¢ SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Australia; Indonesia; CTFT, France have made
widespread collections.

210,000-400,000 (viable).
Dry, cold and airtight.
None

Potted; cuttings.

Germinates in 7-12 days.
Plantable size in 4 months.

PRINCIPAL PESTS AND

DISEASES:

Susceptible to termite attack. Very resistant
to canker Diaporthe cubensis.

PRINCIPAL REFERENCES:

59 113
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SPECIES: Eucalyptus viminalis Labill. PRODUCTION: 5
22 voLuME (M /HA/AN) ive 10-30
TAXONOMY l T
1 FAMILY vvivvviivvis,., Myrtaceae ROLE IN LAND USE:
2 SYNONYMS +vevensvrnns = S
3 LOCAL OR TRADE NAMES ., Manna gum; Ribbon gum. TIVBER:
24 DENSITY 4uvevsssvsssss  S.G. 0.60-0.90
NATURAL OCCURRENCE: 25 NATURAL DURABILITY ..., Non-durable
L LATITUDES vvvvevrveens 43-28%C 26 PRESERVATION +.iesvvss  Easy
B AREAS 4vivssnssrsrssss Australia: Upland areas of Victoria, Tasmania 27 SAWING +vvvssrsvenvsss Fair
and New South Wales. 28 SEASONING +vsevrsvasss Fair (plantation-grown reputedly difficult).
729 OTHER FEATURES .+.v+v: Second-quality timber.
CLIMATE:
€ ALTITUDIMNAL RANGE ..., 2,000-3,000 m UTILIZATION:
7 MEAN ANNUAL RAINFALL . 750-2,500 mn 30 SAW TIMBER 4+4evsvsesss Light construction; boxes.
8 RAINFALL REGIME ....., Winter/summer/uniform
9 DRY'SEASON +vvvvsvvsss 0-4 months 3] ROUNDWOOD +4vssvessssss Transmission poles; shortfibre pulp; veneer/
10 MEAN MAX, TEMP, plywood.
HOTTEST MONTH +uuvvess  20-26°C 3D OTHER PRODUCTS _
MEAN MIN, TEMP,
COLDEST MONTH +vvvvvss  0-6°C
MEAN ANNUAL TEMP, .... 10-16°C
NURSERY:
33 SEED SOURCES +vsssssr:  Australia.
SOILS:
13 TEXTURE vvsvvvvivaesss  Light/medium/heavy 34 SEEDS PER KILOGRAMME .  300,000-400,000 (viable).
14 REACTION +4vvsvsvsssss  Neutral/acid/alkaline 35 STORAGE «vivvvsvrsssss Dry, cold and airtight for several years.
15 DRAINAGE ++ivsvssrssss Free draining; moist. 36 PRE-TREATMENT 4iv4s4vs  Nome
16 OTHER CHARACTERISTICS  Better growth on deep soils; tolerates slightly %/ PLANTING STOCK +4vvev+  Potted; bare-rooted plants.
saline soils. O SPECIAL REQUIREMENTS . -
SILVICULTURE : 39 GERMINATION AND GROWTH  Germinates in 5-6 days.
! Plantable size in 5-6 months.
17 SIZE vvvvvvvvssnnessss h =25-30m
18 DESCRIPTION i44svvsess Evergreen
19 FORM vvesvvrsssssnsess Acceptable PRINCIPAL PESTS AND
20 LIGHT REQUIREMENTS ... Strongly demanding DISEASES: susceptible to Gonipterus beetle attack.
21 OTHER CHARACTERISTICS Coppices; fire resistant; frost resistant; L Defohat1onlbydchrysomehds severe in Australia
substantial provenance variation; 6-8 year and New Zealand.
coppice rotation for pulp.
PRINCIPAL REFERENCES: 4 82 83 88 91 128 130 134 152




SPECIES: Euphorbia tirucalli L.

TAXONOMY
1 FAMILY sivvievnnrnnas

3 LOCAL OR TRADE NAMES .

Euphorbiaceae

Rubberhedge .euphorbia; milk-bush; mgovu;
manyara (E. Africa).

PRODUCTION:
22 VOLWME (°/HA/AN) +uvs -

ROLE IN LAND USE:

23 iivseviessrsraseasss, Windbreak (does not compete with crops); living
hedge for habitations.

TIMBER:

24 DENSITY wuvvvvvnnvnees =

725 NATURAL DURABILITY ...
26 PRESERVATION t4vevvves
27 SAWING tvvurvirriinses
28 SEASONING tvssrrsrsnrs
29 OTHER FEATURES 41vveus

Poor

Contains toxic latex; soft.

UTILIZATION:
30 SAW TIMBER +vevrsavras

3] ROUNDWOOD ++vvevvurnes

32 OTHER PRODUCTS +avuiss

Fuel from large trees; charcoal.

Toxic latex for insecticide and fish poison.

NATURAL OCCURRENCE:
Iy LATITUDES sovrvvivness 20°5-18°N
5 AREAS 4ivveveesiieress Origins in S. Western Africa (probably Angola).
Widely cultivated and naturalised in Americas
and India.
CLIMATE:
© ALTITUDINAL RANGE ,,.. 0-2,000 m
7 MEAN ANNUAL RAINFALL . 250-1,000 mm
8 RAINFALL REGIME +.y4vy Summer
9 DRY SEASON +vivsesssss 6-8 months
10 MEAN MAX. TEMP.
HOTTEST MONTH «4vvvees 25-37°C
11 MEAN MIN, TEMP,
COLDEST MONTH +vvvsves 9-18°C
12 MEAN ANNUAL TEMP, ... 21-26°C
SOILS:
13 TEXTURE «vvvvevsvieess Light
14 REACTION vivveversssss Neutral/acid
15 DRAINAGE +svsssrsverss Good; but ground water must be available.

16 OTHER CHARACTERISTICS

SILVICULTURE :

17 SIZE vvvvvnvnvinsninns
18 DESCRIPTION vuvvervsin
19 FORM vuvervinvnnennns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h=3-10m; d=15cm
Succulent, many branched shrub.
Poor

Light demanding

Drought hardy; frost tender.

NURSERY ¢
33 SEED SOURCES rvesvvess

34 SEEDS PER KILOGRAMVE .
35 STORAGE «vvrvvrvuninns
30 PRE-TREATMENT 4evrivrs
5/ PLANTING STOCK syvvses
3% SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Branch cuttings.

Large (1 m long) branches planted at end of dry
season, form 'instant' hedge.

PRINCIPAL PESTS AND
DISEASES:

PRINCIPAL REFERENCES:

28 36 71 85 107
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SPECIES: Ficus benghalensis L.

PRODUCTION:

2 VoLWE (M/HAZAN) 1.iv -

ROLE IN LAND USE:

Shade

TAXONOMY :

1 FAMILY vvvivansnerssss Moraceae
2 SYNONYMS +evvennvenies =

3 LOCAL OR TRADE NAMES . Banyan
NATURAL OCCURRENCE:

I LATITUDES suvsvessrars 10°-30°N

5 AREAS tvrviiiieninnnns

India: sub-Himalayan tract and western peninsula.

TIMBER:

24 DENSITY wvvvressnnnss
25 NATURAL DURABILITY ..,
26 PRESERVATION 4vvavesis
27 SAWING vvvernrverciins
28 SEASONING +venerensnes
29 OTHER FEATURES +1rvst:

Fasy
Kiln dry at once after felling.

UTILIZATION:
30 SAW TIMBER 4vvevsssees

31 ROUNDWOOD +ivvvnrvrres

32 OTHER PRODUCTS +1vours

Boxes.
Posts; fuel (c.v. = 18,598 kJ/kg).

Fodder (leaves); host to Laccifer spp. for
shellac production.

CLIMATE:
6 ALTITUDINAL RANGE ,,.. 500-1,200 m
7 MEAN ANNUAL RAINFALL ., 500-4,000 mm
8 RAINFALL REGIME ,....., Winter
9 DRY SEASON sevvsesssss 4-6 months
10 MEAN MAX. TEMP,

HOTTEST MONTH +vvvvvss  28-36C

MEAN MIN. TEMP,

COLDEST MONTH +4uv0vss 6-13°C

MEAN ANNUAL TEMP, ... 17-25°C
SOILS:
13 TEXTURE v4isvivsvavsss  Light/medium
14 REACTION +vevsesnssrss Neutral/acid/alkaline
15 DRAINAGE +vvvvverieess Moist

16 OTHER CHARACTERISTICS

Better growth on fertile, deep soils.

SILVICULTURE :

17 SIZE vivvrivvnninnninns
18 DESCRIPTION ssssvnssss
19 FORM vuovuserrvvnrannss
20 LIGHT REQUIREMENTS 444
21 OTHER CHARACTERISTICS

h = 20-30 m

Evergreen (or semi deciduous) tree sacred to
Hindus.

Poor

Strongly light demanding

Drought hardy; moderately frost resistant; fire
sensitive; epiphytic in natural forest;
adventitious prop roots; F. religiosa has
similar characteristics and uses.

NURSERY:
33 SEED SOURCES vessrssrs

3} SEEDS PER KILOGRAMME ,
35 STORAGE srverresnsunes
35 PRE-TREATMENT 4vvvesss
37 PLANTING STOCK sesvsss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

India; Pakistan.

2,500,000 (cleaned, viable).

For up to 2 years, dry, cool and sealed.
Cuttings; bare-rooted or potted plants.
Shade young plants.

Low germination percentage; germinates in 7-14
days; plantable size in 16 months.

PRINCIPAL PESTS AND
DISEASES:

40 RN NN NN NN

Various defoliating insects: especially
Ocinara varians and Euploea core.

PRINCIPAL REFERENCES:

16

181



SPECIES: Gleditsia triacanthos L.

TAXONOMY :
1 FAMILY cevvvnnnvinnnns
2 SYNONYMS visunsvennnss

3 LOCAL OR TRADE NAMES .

Caesalpiniaceae

Honey-locust; driedoring (S. Africa).

PRODUCTION:
2 voLwE (M/HAV/AN) ...,

ROLE IN LAND USE:

23 R RN RN NN NN NN

Erosion control; shade; hedges; agroforestry.

NATURAL OCCURRENCE :
4 LATITUDES tvvvvsvnanis
5 AREAS sevsvinnnirinnss

28-40°N
East, Central and Southern USA.

CLIMATE:

6 ALTITUDINAL RANGE 4.,
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +v4vs

0-2,200 m
500-1,800 mm

Winter/uniform/summer

TIMBER:

24 DENSITY svvevnernnnsse
25 NATURAL DURABILITY ..,
26 PRESERVATION tevvvrnes
27 SAWING +vevnnrveenacees
28 SEASONING «4revsnnasns
29 OTHER FEATURES 4sssess

S.G. = 0.75-0.80
Durable

Difficult

Strong

UTILTZATION:
30 SAW TIMBER vevevennaes

31 ROUNDWOOD ssvvssnrsnss

32 OTHER PRODUCTS ssrvess

Heavy construction; light construction;
furniture; railway sleepers.

Posts; firewood.
Fodder (450 kg dry pods/tree/year; choose

varieties with pods of high nutritive value);
honey flora.

9 DRY SEASON ssessssssss 2-6 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +vvssees  32-40°C
11 MEAN MIN, TEMP,
COLDEST MONTH 4uvorers  =5-+15°C
12 MEAN ANNUAL TEMP, ..., 15-24°C
SOILS:
13 TEXTURE +eveveessnesse Light/medium/heavy

14 REACTION wivvivnnrinns
15 DRAINAGE svvenvannsrns
16 OTHER CHARACTERISTICS

Alkaline/neutral/acid
Moist; free draining.
High tolerance of alkalinity and salinity.

SILVICULTURE :

17 SIZE vevivnnvvensnnens
18 DESCRIPTION svsvereers
19 FORM vevennrinnnrinnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 20-45 m

Thorny; deciduous; dioecious.
Acceptable (varied).

Light demanding.

Coppices; frost resistant; root suckers
vigorously; drought hardy; thrives in irrigated
plantations; G. triacanthos var. inermis 1is an
aggressive coloniser.

SEED SOURCES ssvsssnss

33

34 SEEDS PER KILOGRAME .
35 PRE=TREATMENT vsvvvrs
37 PLANTING STOCK sevsues
38 SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

USA; Spain; Uruguay; France; Turkey.

4,000-9,000

Fumigate seed; store up to 2 years.

Boiling water till cool; soak 1 hr. in conc.
H2S50,

Potted; root cuttings.

75% germination in 30-40 days. Rapid early
growth.

PRINCIPAL PESTS AND
DISEASES:

Mimosa webworm Homadaula albizziae (defoliator).
Thyronectria austro-americana (Canker).

PRINCIPAL REFERENCES:

62 71 120 134 150
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SPECIES: Gliricidia sepium (Jacq.) Walp.

TAXONOMY :
1 FAMILY vovevvnnnnnanes

3 LOCAL OR TRADE NAMES .

Papilionaceae

G. maculata Kunth

Madre de cacao (S. Am.); Kakawate (Philippines).

PRODUCTION:
22 voLwE (M/HA/AN) oo

ROLE IN LAND USE:

Land stablisation prior to re-afforestation;
live-fences; agricultural shade.

NATURAL OCCURRENCE :
4 LATITUDES tvvvevnsrenn
D AREAS tuvivrinnieninns

6-19°N
Tropical Americas® Naturalised in Philippiner
and W. Nigeria.

CLIMATE:
6 ALTITUDINAL RANGE ...,
7 MEAN ANNUAL RAINFALL .

0-900 m
800-2,300 mm

TIMBER:

2L DENSITY suvvvesvvnvens
NATURAL DURABILITY ...
PRESERVATION 4vevsvnns
SAWING +vvvveunnnaniss
SEASONING wsvveersanns
OTHER FEATURES 4414444

BBIRN

Very durable

Difficult
Easy

Hard; tough; irregular grain; termite resistant.

UTILIZATION:
30 SAW TIMBER tvvevensass

31 ROUNDWOOD ssvevesnasss

32 OTHER PRODUCTS sevsnns

Railway sleepers; heavy construction; locally
for furniture.

Posts; tools; fuelwood (c.v. 20,570 kJ/kg).
Honeyflora; green manure; fodder (N.B. leaves

toxic to horses; roots, bark and seed toxic to
man); rat poison (seeds).

8 RAINFALL REGIME ....., Summer/uniform
G DRY SEASON tssssvessss 4-6 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +0vvvvss  34-41°C
11 MEAN MIN, TEMP,
COLDEST MONTH +0vvvves  14-20°C
12 MEAN ANNUAL TEMP, ..., 22-28%C
SOILS:
13 TEXTURE vvveesersassss Medium

14 REACTION vuvvvvnnrress
15 DRAINAGE srvvvsnrsrons
16 OTHER CHARACTERISTICS

Alkaline/neutral/acid
Free draining; moist.

Tolerates poor fertility soils.

SILVICULTURE :

17 SIZE vevernvvennsinnns
18 DESCRIPTION tvvvsssnns
19 FORM suvenssorsnernnns
20 LIGHT REQUIREMENTS 44
21 OTHER CHARACTERISTICS

h=5-I5m
Deciduous
Poor

Coppices; fire resistant; fixes nitrogen;
requires wide spacing; tolerates browsing and
lopping; uses water economically during dry
season; fast growing.

NURSERY:
33 SEED SOURCES sssensens

34 SEEDS PER KILOGRAMME .
35 STORAGE «vivnvevvrnses
PRE=TREATMENT v vanais
37 PLANTING STOCK sesssss
SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

Nicaragua; Costa Rica.

6,500-7,000
Up to 12 months.

Soak overnight in hot water, plant immediately.

Potted; branch cuttings.

90-100% germination in 7 days.
Plantable size in 3 months.

PRINCIPAL PESTS AND
DISEASES:

L‘O RN RN NN N AN NN

Termites; 'scale insects' in E. Africa.

PRINCIPAL REFERENCES:

16 48 121 131
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SPECIES: Gmelina arborea Roxb.

TAXONOMY :
1 FAMILY vevvnrinnnsines
2 SYNONYMS suvvereensss

3 LOCAL OR TRADE NAMES .

Verbenaceae

Yemane; Gmelina; Gamari; White Teak.

PRODUCTION:

2 vowe (W/HA/AN) 1...  18-32
ROLE IN LAND USE:
B veresssrassersssssssss  Agroforestry

NATURAL OCCURRENCE :
U LATITUDES vrvennrsnees
5 AREAS tvuvvsnssnrensis

5-30°N

S.E. Asia, from Pakistan to Cambodia and S. China.|

CLIMATE:
6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .

0-1,200 m
1,000-4,500 mm

TIMBER:

DENSITY 4evvnvessvvses
NATURAL DURABILITY ...
PRESERVATION «4eevvurs
SAWING +rvvseersvennns
SEASONING 4o rvavnnns
OTHER FEATURES «vose e

BBIRRE

S.G. 0.40-0.57
Moderately durable
Fair

Easy

Easy

White; odour-free.

UTILIZATION:
30 SAW TIMBER tevevvnanes

31 ROUNDWOOD +osssnnnaras

32 OTHER PRODUCTS s4vvess

Light construction; boxes; furniture; tools.

Building poles; fuel (c.v. = 20,757 kJ/kg) and
charcoal; shortfibre pulp; veneer/plywood;
matches.

Honeyflora; cattle fodder (fruit and leaves).

8 RAINFALL REGIME ,v.... Summer
9 DRY SEASON svvevisssss 2-4 months
10 MeAN mAX. TEMP,
HOTTEST MONTH «vvvvevs  24-35°C
11 MEAN MIN, TEMP,
COLDEST MONTH +4evrvve  18-24°C
12 MEAN ANNUAL TEMP. ..., 21-28°C
SOILS:
13 TEXTURE tvvvevesisssss Light/medium/heavy
14 REACTION vvuevevsevssss Neutral/acid
15 DRAINAGE +vveveveseres Free draining; moist.

16 OTHER CHARACTERISTICS

Better growth on fertile soils.

SILVICULTURE :

17 SIZE vovvivveniinninns
18 DESCRIPTION vuveursnes
19 FORM vevivnvennnnnenns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 20-30mid = 60-100 cm
Deciduous; shortlived.
Poor to acceptable.
Strongly demanding

Coppices; termite resistant; frost resistant;
substantial provenance variation; plantations
rapidly shade out competing species.

NURSERY:
33 SEED SOURCES «evsvesss

34 SEEDS PER KILOGRAMME .
35 STORAGE sevvesesnnvnns
PRE-TREATMENT +vvverrs
37 PLANTING STOCK ssvssss
SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Most tropical or sub-tropical countries.

150 kernels, 700-1400 fresh seed or 2,500 dry
seeds per kilogramme.
Short viability, up to 6 months.

Soak in cold water for one to two days.
Stumps; potted; direct sown; cuttings.

65-80% germination in 14-~28 days.
Plantable size in 6 months.

PRINCIPAL PESTS AND
DISEASES:

LIO RN NN RN RN NN N

In Latin America Atta ants can cause serious
defoliation but seldom death. Young trees
damaged by cattle browsing.

PRINCIPAL REFERENCES:

4 5 16 23 61 69 85 102 107 109 121
128 134 152
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SPECIES: Grevillea robusta A. Cunn. ex R.Br.

PRODUCTION:
2 VoLWE (M/HA/AN) 1.

5-15
ROLE IN LAND USE:
23 Wesssesersssseressssss Agricultural shade; ornamental; windbreaks.
TIMBER:
24 DENSITY vuvvvvsvsvnsss S.G. 0.54-0.66
25 NATURAL DURABILITY ... Moderately durable
26 PRESERVATION 4v4vvuvss Fair
27 SAWING 44vivereveersss Easy
28 SEASONING +vessvsverss Fair
79 OTHER FEATURES :+1444s Quarter sawn resembles oak. Lyctus susceptible.
UTILIZATION:
30 SAW TIMBER +vssssssess Light construction; furniture; joinery; boxes.
31 ROUNDWOOD 4+4vvvvssess Fuel (c.v. = 20,395 ki/kg) and charcoal;

32 OTHER PRODUCTS 4uverns

veneer/plywood.

Honeyflora.

TAXONOMY :
1 FAMILY +vvvvvvrivsesee Proteaceae
2 SYNONYMS +ivveeesiesss Grevillea umbricata A. Cunn.
3 LOCAL OR TRADE NAMES . Silky oak.
NATURAL OCCURRENCE :
j LATITUDES +vvvvevsvsrs 27-36°N
G AREAS +4vtvsssrsssssss Australia: Queensland and New South Wales.
CLIMATE:
6 ALTITUDINAL RANGE ..., 800-2,100 m
7 MEAN ANNUAL RAINFALL . 700-1,200 mm
8 RAINFALL REGIME ,...., Summer
9 DRY .SEASON s4vrvevsssrs 2-6 months
10 MEAN MAX, TEMP,
HOTTEST MONTH ,4vvvvvs 20-28°C
11 MEAN MIN, TEMP,
COLDEST MONTH +vvvvvss 6-14°C
12 MEAN ANNUAL TEMP. ..., 13-21°C
SOILS:
13 TEXTURE +vvvevvresssss Light/medium
14 REACTION 4vvvvererssss Neutral/acid
15 DRAINAGE +vissssrresss Free draining; moist.

16 OTHER CHARACTERISTICS

Better growth on deep soils, but adaptable.

SILVICULTURE :

17 SIZE vivvivvininniinns
18 DESCRIPTION 4vevnvnnrs
19 FORM vvvenvvvnnnrinnes
20 LIGHT REQUIREMENTS .14
21 OTHER CHARACTERISTICS

h = 25-35 m; d = 90-120 cm
Evergreen

Acceptable

Strongly demanding

Aggressive coloniser; poor coppice but can be
pollarded; tolerates salt winds; drought hardy;
frost tender; termite resistant.

NURSERY:
33 SEED SOURCES tsvrrrass

34 SEEDS PER KILOGRAMME
35 STORAGE vevrvvenrsnns
30 PRE-TREATMENT 14vvvess
37 PLANTING STOCK svvvves
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Most sub-tropical countries.

80,000-105,000

Dry, cold and airtight for up to ome year.
None

Potted; bare-rooted plants.

Deep roots require pruning in nursery.

60-70% germination in 20-28 days.
Plantable size in 12 months.

PRINCIPAL PESTS AND
DISEASES:

B i

None of importance reported, but subject to
dieback on excessively dry sites.

PRINCIPAL REFERENCES:

4 5 16 52 57 59 71 96 121 128 152
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SPECIES: Haloxylon aphyllum (Minkw.) Iljin

TAXONOMY ;
1 FAMILY covvnininiinnns

3 LOCAL OR TRADE NAMES ,

Chenopodiaceae
H. ammondendron (C.A. Mey.) Bunge

Black saxaul; Odzhar (Turkmeni).

PRODUCTION:
22 VOLWE (M/HA/AN) ..

NATURAL OCCURRENCE :
4 LATITUDES +vversinnen
5 AREAS tiiuiiiiniiinnns

30-45°N

Deserts of Central Asia from Mongolia to
Asia Minor.

CLIMATE:

6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +uvvss
9 DRY SEASON 4revsrrerss
10 meAN max, TEMP,

200-2,500 m
100-400 mm
Winter

8~10 months

-3
ROLE IN LAND USE:
23 i iiievvesrerierniesss Vindbreaks; dune fixation (after initial
stabilization); anti-erosion; pasture improvemen
TIMBER:
24 DENSITY suvvvrvsinsess S.G. 1.02

NATURAL DURABILITY ..,
26 PRESERVATION 4yvevsoss

SAWING +vvvnnvnvvenens
28 SEASONING 4vsvuvvvssre
29 OTHER FEATURES +vvuuis

UTILIZATION:
30 SAW TIMBER tvvervssres

31 ROUNDWOOD +1eesnvsvens

32 OTHER PRODUCTS 41vvses

Fuel and charcoal.

Fodder (leaves); potash.

HOTTEST MONTH +uvavsss  25-40°%C

MEAN MIN, TEMP,

COLDEST MONTH 44vevass  0-8°C

MEAN ANNUAL TEMP, .... 10-25°%C
SOILS:
13 TEXTURE vvvivnvnnvenes Light/medium/heavy
14 REACTION vuivvvnnsnens Alkaline/neutral

15 DRAINAGE 4vvvvvenneses
16 OTHER CHARACTERISTICS

Free draining

Tolerates high salinity and low nutrient levels;
requires groundwater at less than 15 m depth.

SILVICULTURE :

17 SIZE ivvvviviinnniens
18 DESCRIPTION vvvivvinss
19 FORM vuvvvvvnnnvrinnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h =5-8m

Evergreen

Poor

Strongly demanding

Coppices; frost resistant; drought hardy.

NURSERY :
33 SEED SOURCES 4uvsvsoss

34 SEEDS PER KILOGRAMVE .
35 STORAGE vsvvvrurnenees
26 PRE-TREATMENT 41vvvuis
3] PLANTING STOCK svvvis
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

USSR; China; Iran.

Dry (4% moisture) and airtight for 1 year.
None

Direct sown; bare rooted plants.

None

Easily established; good competitor with weeds.

PRINCIPAL PESTS AND
DISEASES:

Liable to attack by many insects and fungi,
but none cause great damage.

PRINCIPAL REFERENCES:

981



SPECIES: Hieronyma chocoensis Cuatrec.

TAXONOMY :
1 FAMILY vovvvnnennnnaes

3 LOCAL OR TRADE NAMES .

Euphorbiaceae

Mascarey; pantano.

PRODUCTION:
2 vowe (C/HAAN) ...,

10-20

NATURAL OCCURRENCE:
U LATITUDES vevvennnnoes
5 AREAS tiviviinniiinnns

4°8-4Cs

From the Ecuador coast to the Amazon Basin.

ROLE IN LAND USE:

TIMBER:

24 DENSITY vissssvsvvesss S.G. 0.7-0.8

25 NATURAL DURABILITY .., Durable

26 PRESERVATION .y,uesevs Easy

27 SAWING tiivasrsvreness Easy

28 SEASONING svvvvvvinnes -

729 OTHER FEATURES +++4+,, Grain straight, to interlocked; medium texture.
UTILIZATION:

30 sAw TIMBER vesresssses Heavy construction; railway sleepers.
31 ROUNDWOOD 444ivssessss Suitable for plywood/veneer.

32 OTHER PRODUCTS 41orvss

CLIMATE:
6 ALTITUDINAL RANGE ,,,, 0-500 m
7 MEAN ANNUAL RAINFALL . 3,000-5,000 mm
8 RAINFALL REGIME +.sy,s» Uniform
G DRY SEASON ssvssvsssss 0-3 months
10 mean max. TEMP,

HOTTEST MONTH +vvu00v. 24-34°C
11 MEAN MIN, TEMP,

COLDEST MONTH +404vyyy  20-26°C
12 MEAN ANNUAL TEMP, ... 24-32C
SOILS:

TEXTURE EETTRRRITIET Medium/heavy

13

14 REACTION vvvvvvrniines
15 DRAINAGE vvvvvnnvrrees
16 OTHER CHARACTERISTICS

Acid/very acid

Moist; seasonally waterlogged.

SILVICULTURE :

17 SIZE vvvevvinvininnns
18 DESCRIPTION 4ivevveias
19 FORM vivvvvnnnnnnienns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 25-35 m; 4 = 50-60 cm
Deciduous

Acceptable

Moderately light demanding.

Coppices; requires wide spacing.

NURSERY :
33 SEED SOURCES ssrvesrss

34 SEEDS PER KILOGRAMME ,
35 STORAGE vuvrernnivanrs
36 PRE-TREATMENT ,.vuvrn,
37 PLANTING STOCK 4vsvuis
38 SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Colombia; Costa Rica; Ecuador.

30,000-50,000

Dry and cold for several months.
Soak for 12-24 hours in cold water.
Potted; stumps; cuttings.

Germinates in 15-30 days; plantable size in
3-5 months.

PRINCIPAL PESTS AND
DISEASES:
L‘O LCRURU LS R B U B B BB B I B

PRINCIPAL REFERENCES:

L81



SPECIES: Jacaranda copaia (Aubl.) D. Don

TAXONOMY ;
1 FAMILY 4ivvsvsrsisssa, Bignoniaceae
2 SYNONYMS ivvsversasss Bignonia copaia Aubl.

3 LOCAL OR TRADE NAMES , Futui; Para-para; Copaia.

PRODUCTION:
22 VOLWE (W/HA/AN) 4vir -

ROLE IN LAND USE:

NATURAL OCCURRENCE :

U LATITUDES +vvveresrass 25°5-18°N

5 AREAS tivissssssssssss Tropical America: Belize to Brazil.
CLIMATE:

6 ALTITUDINAL RANGE ..., 0-1,000 m

7 MEAN ANNUAL RAINFALL . 600-2,000 mm
8 RAINFALL REGIME ...y Summer/uniform

G DRY SEASON ssssssssrss 4=6 months
10 mean max, TEMP,
HOTTEST MONTH «4vvuvve 27-33°C
MEAN MIN., TEMP.
COLDEST MONTH 4 4yuvuss  14-22°C
MEAN ANNUAL TEMP, ..., 20-28°C
SOILS:
13 TEXTURE ¢vvvviiivaness Light/medium/heavy
14 REACTION svvevvssrsrss. Alkaline/neutral
15 DRAINAGE +4veeerssesss Moist; seasonally waterlogged

16 OTHER CHARACTERISTICS Tolerates saline conditions and poor soils.

SILVICULTURE ;
17 SIZE vvvvvrsvessansess h =27 m; d = 40-90 cm
18 DESCRIPTION siisvvesss Trunk swollen at base.

19 FORM vuvvvvvvsnnssiees Good
20 LIGHT REQUIREMENTS .4 -
2] OTHER CHARACTERISTICS Coppices

23 siiieviiiieiiiiieesas Ornamental

TIMBER:

24 DENSITY tivisvssssssss  S.G. 0.35-0.5

25 NATURAL DURABILITY .., Perishable

26 PRESERVATION yiivissss Easy

27 SAWING 4uvvvsrrsririss EBasy

28 SEASONING 41uvsvssasss Easy

29 OTHER FEATURES +4++0s. Soft; prone to blue-stain.

UTILTZATION:

30 SAW TIMBER «vvrssssss: Boxes; light construction.

3] ROUNDWOOD t:ssvrssvsse Matches; plywood/veneer; shortfibre pulp.
32 OTHER PRODUCTS +vvrurs -

NURSERY :

33 SEED SOURCES +visieee« Cyprus; France; Kenya; Pakistan; Uruguay.
3l SEEDS PER KILOGRAMME . -

35 STORAGE +svvssssssesss Dry, cold, sealed for 1-2 years.

36 PRE-TREATMENT ,uves1sv  Nome

37 PLANTING STOCK ssvvess Potted; cuttings.

¢ SPECIAL REQUIREMENTS . -

39 GERMINATION AND GROWTH Grows well through post-harvest slash and

weed-growth.

PRINCIPAL PESTS AND
DISEASES:

40

No serious pests reported.

PRINCIPAL REFERENCES:

881



SPECIES: Jacaranda mimosifolia D.Don

TAXONOMY :
1 FAMILY vvvvnvnnviniens
2 SYNONYMS vuvverovrnes

3 LOCAL OR TRADE NAMES .

Bignoniaceae

Jacaranda (N.B. This is the local name; Dalbergia
nigra is known commercially as jacaranda).

PRODUCTION:
2 VoLWME (M/HA/AN) ...

ROLE IN LAND USE:

NATURAL OCCURRENCE :

Yk S E L in streets and gardens.
TIMBER:
24 DENSITY vevsviessnsses S.G. 0.45-0.72

25 NATURAL DURABILITY ...
26 PRESERVATION 4evvvvans
27 SAWING 4uvvvvruanniies
28 SEASONING 4vvesvrrsnns
29 OTHER FEATURES 4vvenis

Non-durable

Easy
Slow

Hard; fine texture.

UTILIZATION:
30 SAW TIMBER «evvevnenns

3] ROUNDWOOD 4rvssvrnrens

32 OTHER PRODUCTS 4vveuis

Carpentry; boxes.

Fuel; particle-board; veneer/plywood;
shortfibre pulp.

4 LATITUDES +vvevinviens =
D AREAS t¢iivervisrersss Western S. America; naturalised in Zimbabwe.
CLIMATE:
6 ALTITUDINAL RANGE ..., 0-1,500 m
7 MEAN ANNUAL RAINFALL . 650-1,800 mm
8 RAINFALL REGIME +414++ Summer
9 DRY SEASON «vessssssss 4-6 months
10 MEAN MAX, TEMP,
HOTTEST MONTH «vevves 28-34°C
MEAN MIN, TEMP,
COLDEST MONTH 4vvveess 8-15%C
MEAN ANNUAL TEMP, ,... 19-26°C
SOILS:
13 TEXTURE tvvvvessaigeres Light/medium
14 REACTION svvvsssnssss, Alkaline/neutral
15 DRAINAGE +vessesssrss. Free draining

16 OTHER CHARACTERISTICS

Sandy loams

SILVICULTURE :

17 SIZE vvviviininivennns
18 DESCRIPTION vavsvearss
19 FORM svvevernonnonnnis
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h =8-15m
Deciduous tree with spreading crown.
Acceptable

Termite resistant; tolerates salt winds; drought
hardy; frost tender when young; withstands
pruning.

NURSERY:
33 SEED SOURCES tavvssis

34 SEEDS PER KILOGRAMME .
35 STORAGE wrvvarevrrvnns
35 PRE-TREATMENT 4vvvvers
37 PLANTING STOCK 4sssees
S SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Most tropical countries.

50,000~100,000
Dry, cold, sealed for 1-2 years.

None

Cuttings; potted; bare-rooted if conditions good.

Pollard when young to produce dense crown.

60-80% germination.
Plantable size in 12 months.

PRINCIPAL PESTS AND
DISEASES:

qo R RN NN RN

PRINCIPAL REFERENCES:

16

681



. PRODUCTION:
SPECIES: Khaya senegalensis (Desr.) A. Juss.
Sare senepReR 2 vowe (WHAV/AN) ... -

TAXONOMY :
l FAMILY svssvsenvrsssss Meliaceae R(]-E INLANDUSE:
23

2 SYNONYMS 4rvevnrnvonss —

vesrersresseririenasss Shade; agroforestry.

3 LOCAL OR TRADE NAMES . Acajou; Frimu; Ono; African mahogany; Khaya wood; TIMBER:
Bisselon. '
24 DENSITY vuvvvivsusnsss S.6. 0.60-0.85

NATURAL OCCURRENCE : NATURAL DURABILITY ... Moderately durable
4 LATITUDES sevvrnrsaers 8=15°N PRESERVATION +44444ssss Difficult

25
2%

G AREAS sivsvssssnseisss West and Central Africa. 27 SAWING vuvvvssvennisss Fair
28 SEASONING s4vssesvers Easy
]

Interlocking grain; gum and crystal deposits

OTHER FEATURES vvvvuis common; slightly aromatic; variable with locality;

CLIMATE' termite resistant.

6 ALTITUDINAL RANGE ..., 0-1,800 m UTILIZATION:
7 MEAN ANNUAL RAINFALL . 700-1,500 mm 30 SAW TIMBER +vesessvess Light construction; furniture; railway sleepers;
8 RAINFALL REGIME ,,,,., Summer flooring.
lg DRY SEASON «4ssessrsss 5-7 months 31 ROUNDWOOD +4svsssssess Pulp; fuelwood (c.v. = 19,988 kJ/kg); plywood/
MEAN MAX, TEMP, veneer.
(o)
HOTTEST MONTH ¢4vvvees 37-40°C 32 OTHER PRODUCTS 4rvvses

MEAN MIN, TEMP,
COLDEST MONTH v vvvves 11-19°C
MEAN ANNUAL TEMP, ... 19-29°C

NURSERY:

33 SEED SOURCES +vssssess Indonesia; Ghana; Nigeria; Sudan.

SOILS:

13 TEXTURE «ievreviereses Medium/heavy 34 SEEDS PER KILOGRAMME ., 3,000-7,000
14 REACTION +vvsssvrssss Neutral/acid 35 STORAGE s4sserssersess For up to 3 months.
15 DRAINAGE vivvsviarsses Moist 35 PRE-TREATMENT s4vvi4ss Nonme
16 OTHER CHARACTERISTICS Better growth on deep fertile soils; tolerates 37 PLANTING STOCK «¢ssses Bare-rooted plants; potted seedlings; stumps.
dry and lateritic soils. 32 SPECIAL REQUIREMENTS . Careful weeding.
39 GERMINATION AND GROWTH 90% germination of fresh seed in 18 days.

SILVICULTURE :

17 SIZE veveevsvsersssses h = 1540 m; d = 90-150 cm
18 DESCRIPTION 4ivvsvisss Deciduous

19 FORM sievevrnsesressss Acceptable above slight buttressing. PRINCIPAL PESTS AND
20 LIGHT REQUIREMENTS ... Shade bearing when young; light demanding later. E(I)SEASES:
2

OTHER CHARACTERISTICS Drought hardy; fire tender when young; good
natural regeneration.

Hypsipyla robusta shoot borer.

PRINCIPAL REFERENCES: 6

061



SPECIES: Leucaena leucocephala (Lam.) de Wit (Hawaiian type)

1 FAMILY vovvvevininines
7 SYNONYMS 4uvuvinensnss

3 LOCAL OR TRADE NAMES .

Mimosaceae

Leucaena glauca Benth.

Leucaena; Ipil-Ipil.

PRODUCTION:

22 VOLUME (M°/HA/AN) ..

20-25

NATURAL OCCURRENCE:
L LATITUDES vevervsnrnss
5 AREAS thvviririiiiiens

13-27°N

Central America, from Mexico to Salvador.
Naturalized in Philippines, Hawaii and parts
of Asia.

ROLE IN LAND USE:

23 eeessetesessstssrasss Windbreaks; anti-erosion; soil improvement;
agricultural shade; green manure.

TIMBER:

24 DENSITY vevvsvennnnens
NATURAL DURABILITY ...
26 PRESERVATION evevnves
SAWING +vvvssnvnrerens
28 SEASONING suvvevvseens
29 OTHER FEATURES 41vvaes

S.G. 0.50-0.59

Perishable

Only produces fuel and fence posts.

UTILIZATION:
30 SAW TIMBER vevvevenren

3] ROUNDWOOD ++evsvennns

32 OTHER PRODUCTS srveans

Fence posts; fuel (c.v. = 19,492 kJ/kg) and
charcoal.

Fodder (toxic to ruminants if not mixed with
other feeds), 12-20 dry tonnes/ha/an.

DRAINAGE vivvavsnranas
OTHER CHARACTERISTICS

£ ALTITUDINAL RANGE ..., 0-800 m
/] MEAN ANNUAL RAINFALL ., 600-1,000 mm
8 RAINFALL REGIME ,..s,, Winter/summer
G DRY SEASON 4vvssssisss 2-6 months
0 MEAN MAX, TEMP,
HOTTEST MONTH 4sssvvvs 24-32°C
MEAN MIN, TEMP,
COLDEST MONTH +4vvvves 16-24°C
MEAN ANNUAL TEMP, ... 20-26°C
TEXTURE «4ivsvevsnsasss Light/medium/heavy
REACTION svsvesvsvssss Alkaline/neutral

Moderately free draining.

Tolerates shallow soils.

SIZE vvvnnnnnssnnnnnns
DESCRIPTION vasvvssans
FORM svvvvannansnsinns
LIGHT REQUIREMENTS ...
OTHER CHARACTERISTICS

h=35m

Evergreen; deciduous; open-crowned shrub.
Poor

Strongly demanding; shade tolerant in youth.

Aggressive coloniser; coppices; tolerates salt
winds; fixes nitrogen; frost tender.

NURSERY:

33 SEED SOURCES sevrrsess

34 SEEDS PER KILOGRAMME .
35 STORAGE wrveentnnsunes
30 PRE-TREATMENT vuvsvess
37 PLANTING STOCK sersess
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Hawaii; Philippines.

27,000-30,000
Ambient temperature for several years.
Soak in water heated to 80°C, for two minutes.

Potted; cuttings.

Soil may require inoculation with a Rhizobium
strain, for nitrogen fixation.

Germinates in 8-10 days.

PRINCIPAL PESTS AND

DISEASES:

40 RN NN RN RN NN

High resistance to pests and disease.

PRINCIPAL REFERENCES:

79 109 119 120 121

161




SPECIES: Leucaena leucocephala (Lam) de Wit (Salvador type)

TAXONOMY :
1 FAMILY tiiivinnnnonaes

Mimosaceae

Leucaena glauca Benth.

PRODUCTION:
2 voLwvE (M/HA/AN) 1.

30-40

ROLE IN LAND USE:

23 viieisrsrasrassssarses Soil improvement; agricultural shade;
agroforestry.

TIMBER:

24 DENSITY vevesesssrsnss S.G. 0.50-0.59

25 NATURAL DURABILITY .., -

26 PRESERVATION s4vvi4svs Easy

27 SAWING 4vvcvvvrsrrrsss Easy

28 SEASONING vevenrvevees -

29 OTHER FEATURES +v1414s

UTILIZATION:
30 SAW TIMBER vevsersenes

31 ROUNDWOOD «tevvvanens

32 OTHER PRODUCTS wrsrres

Light construction; boxes.

Building poles; transmission poles; fence posts;
fuel (c.v. = 19,492 kJ/kg) and charcoal;
shortfibre pulp.

Fodder (toxic to ruminants if not mixed with
other feeds).

3 LOCAL OR TRADE NAMES . Leucaena
NATURAL OCCURRENCE:
U LATITUDES sevverserens 15-17°N
5 AREAS i4vivvsssssssssss S.W. Mexico and Central Guatemala.
CLIMATE:
6 ALTITUDINAL RANGE .,,,, 0-800 m
7 MEAN ANNUAL RAINFALL . 600-1,000 mm
8 RAINFALL REGIME ....., Winter/summer
G DRY SEASON 4vvevverses 2-6 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +vvvress 24-32°C
11 MeEAN MIN, TEMP,
COLDEST MONTH +vvvvves 16-24°C
12 MEAN ANNUAL TEMP, ,... 20-28°C
SOILS:
13 TEXTURE svisvessrserss Light/medium/heavy
14 REACTION svvsseserinss Alkaline/neutral
15 DRAINAGE svvsssvssssres Moderately free draining

16 OTHER CHARACTERISTICS

1

SILVICULTURE :

17 SIZE vevvivivnvnnsinns
18 DESCRIPTION 4esnvrens
19 FORM suvuvinvnrnsnnsns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 15-20 m

Evergreen/deciduous

Acceptable

Strongly demanding; shade tolerant in youth.

Aggressive coloniser; coppices; fixes nitrogen;
frost tender.

NURSERY:
33 SEED SOURCES severvsss

34 SEEDS PER KILOGRAMME ,
35 STORAGE wvvvvsrvesnnns
35 PRE-TREATMENT tevvenns
37 PLANTING STOCK saevvss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Philippines; Hawaii; Australia; Costa Rica;
Mexico.

26,000-30,000

Ambient temperature for several years.

Soak in water heated to 80°C, for two minutes.

Potted

Soil may require inoculation with a Rhizobium
strain for nitrogen fixation.

Germinates in 8-10 days.

PRINCIPAL PESTS AND
DISEASES:

The high resistance of the Hawaiian type has
yet to be confirmed for this type. Camptomeris
leucaenae: potentially serious leaf-spot
disease in Latin America.

PRINCIPAL REFERENCES:

79 109 119 120 121 329

Z61



SPECIES: Liquidambar styraciflua L.

TAXONOMY :
1 FAMILY vevvneinninnies

3 LOCAL OR TRADE NAMES .

Hamame lidaceae

Bilsted; Sweetgum; Redgum; Alligator tree;
Ocozotl (Mex).

PRODUCTION:

VOLUVE (M/HAZAN) 1414

2 21
ROLE IN LAND USE:
23 Shade

RN NN NN NN

NATURAL OCCURRENCE :
L LATITUDES vevvrvansnns
5 AREAS tvervvviiiiianes

11-40°N

Connecticut to E. Texas (Southern USA); Mexico
to Nicaragua.

CLIMATE:
6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .

1,000-2,000 m
1,000-1,500 mm

TIMBER:

24

Yz
Pa)

DENSITY sevennnnennnns
NATURAL DURABILITY ...
PRESERVATION vvanvass
SAWING «vuvsnnnnnnnans
SEASONING savsrsnnnnes
OTHER FEATURES +v1vusn

S.G. 0.50-0.65
Moderately durable

Fair

Irregular grain; sometimes figured.

UTILIZATION:

30
3

32

SAW TIMBER tvasssssens

ROUNDWOOD v ssvsnnnsnss

OTHER PRODUCTS ssvunss

Furniture; crates; doors; panels.

Veneer/plywood; matches; pulp.

'Storax' gum for medicines and perfumes.

8 RAINFALL REGIME ,.vvss Summer
9 DRY SEASON ssesesrsses 5-6 months
10 ™MeAan mAX, TEMP,
HOTTEST MONTH +vvvvves  25-36°C
MEAN MIN, TEMP,
COLDEST MONTH «vvvvesr  -11-45°C
MEAN ANNUAL TEMP, .... 8-20°C
SOILS:
13 TEXTURE «vvsvsvavsssss  Medium/heavy
14 REACTION +vvvviessssss Neutral/alkaline
15 DRAINAGE s4vesvsssssss  Moist

16 OTHER CHARACTERISTICS

Often in river bottoms; tolerates some salinity.

SILVICULTURE :

17 SIZE vivviviininnnenns
18 DESCRIPTION «vsvrvress
19 FORM vuvvnvieninnrnnss
20 LIGHT REQUIREMENTS ..+
21 OTHER CHARACTERISTICS

h = 17-50 m
Deciduous
Acceptable

Coppices; windfirm on drier soils; tolerates
salt winds; frost resistant; strong tap root;
fire sensitive; longlived.

NURSERY :

33

34
35
36
37
38
39

SEED SOURCES seesssvns

SEEDS PER KILOGRAMME .
STORAGE +vsvunnnannns
PRE=TREATMENT tvvvvans
PLANTING STOCK sevuuus
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

USA; Central America; France.

130,000-200,000

Up to 4 years at 2-4°C and 5-15% moisture.
Stratify in damp sand at 4°C for 30-60 days.
Potted; bare rooted plants.

30-70% germination.

PRINCIPAL PESTS AND
DISEASES:

40

Rodents in American plantations. Generally very
resistant to disease and insect attack.

PRINCIPAL REFERENCES:

€61



SPECIES: Maesopsis eminii Engl.

PRODUCTION:
2 voLwe (M/HAVAN) ...

TAXONOMY :

] FAMILY vivvvvvvsnnsess Rhamnaceae
2 SYNONYMS vevvvivvinees =

3 LOCAL OR TRADE NAMES , Musizi
NATURAL OCCURRENCE :

4 LATITUDES vvvvvvnnrens 2%5-8°N

5 AREAS tviiviiniiiinnis

Tropical Central Africa from Liberia to Uganda.

8-20
ROLE IN LAND USE:

5 Agricultural shade.

TIMBER:

24 DENSITY vivvevssvessss S-G. 0.38-0.48

25 NATURAL DURABILITY ,,, Non-durable

26 PRESERVATION 44y4vsess Easy

27 SAWING 4vuvvvvevvnesses Easy

28 SEASONING 11svvvvssess Easy

29 OTHER FEATURES ++...., Interlocked grain; knotty near core.

UTILIZATION:
30 SAW TIMBER vvvsvvvvnss

31 ROUNDWOOD srsvsnvrsons

32 OTHER PRODUCTS 4rvvoes

Light construction; furniture; boxes.

Building poles; shortfibre pulp; veneer/plywood.

Bark for roofing material.

CLIMATE:
6 ALTITUDINAL RANGE .,.. 100-700 m
7 MEAN ANNUAL RAINFALL . 1,200-3,000 mm
8 RAINFALL REGIME ,....., Summer/uniform
9 DRY SEASON +vevsvevsee 0-2 months
10 mean max, TEMP,

HOTTEST MONTH +ovvvves  26-32°C
11 Mean MIN., TEMP,

COLDEST MONTH 4v4vsvees  16-24°C
12 MEAN ANNUAL TEMP. ..., 22-27%
SOILS:
13 TEXTURE vrvvnvevsnenvss Light/medium
14 REACTION v4vvvvivresss  Neutral/acid
15 DRAINAGE +4svvssvsnsss Free draining

16 OTHER CHARACTERISTICS

Better growth on fertile and deep soils.

SILVICULTURE :

17 SIZE vivviviiviniiines
18 DESCRIPTION +vsveviess
19 FORM vovvvvinvinnvinis
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-40 m; d = 120-180 cm
Deciduous; wide crowned.
Exceptional

Strongly demanding

Coppices; shortlived; self-pruning; prolific
natural regeneration.

NURSERY:
33 SEED SOURCES +svevsuis

34 SEEDS PER KILOGRAMME ,
35 STORAGE vivvvvenrvsres
35 PRE-TREATMENT 44vyvns
37 PLANTING STOCK 44vsurs
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Uganda; Tanzania.

550-1,100

Soak in cold water for one-two days.
Potted; striplings; stumps; direct sown.
Care of strong taproot.

Germinates in 14-28 days.
Plantable size in 12-24 months.

PRINCIPAL PESTS AND
DISEASES:

Stem canker caused by Fusarium solani in E.
Africa. Cerambicid beetle, Monochamus scabiosus

attacks plantations in Zaire.

PRINCIPAL REFERENCES:

43 45 57 59 128 149 152 155

v61



SPECIES:

Melaleuca leucadendron (L.) L.

TAXONOMY :

1
2

3

FAMILY vovvvvinnennnan
SYNONYMS v evvvunsvnnns

LOCAL OR TRADE NAMES .

Myrtaceae

M. leucadendra Linm., M. quinquenervia (Cav.)
S.T. Blake.

Paperbark; Cajeput oil tree; Broad-leaved
tea-tree.

PRODUCTION:

22

VOLUVE (M/HA/AN) 114

10-16

ROLE IN LAND USE:

3

Shade and shelter; windbreaks; anti-erosion.

NATURAL. OCCURRENCE:

4
5

LATITUDES vvvevsnnnss
AREAS ivvivnvisnnnnan

25°5-20°N
S.E. Asia from Burma to Indonesia, Philippines
and tropical Australia.

CLIMATE:

b
7
8
9
10

1
12

ALTITUDINAL RANGE ...
MEAN ANNUAL RAINFALL .
RAINFALL REGIME 14440
DRY SEASON 4vssivnunss
MEAN MAX, TEMP,

HOTTEST MONTH «vvvvaes
MEAN MIN, TEMP.

COLDEST MONTH ssvvivan
MEAN ANNUAL TEMP, ...

0-800 m
800-1,600 mm
Summer/uniform
0-4 months

28-34°¢

18-22°%C
22-28%C

TIMBER:

24
25
2%
7
28

29

DENSITY sevevsnannnnns
NATURAL DURABILITY ...
PRESERVATION vsvansans
SAWING vevvvnannnnnnss
SEASONING vuvuvnnnunnns
OTHER FEATURES «vvvuss

S.G. 0.60-0.80
Durable

Easy

Easy

Fair

Non-fissile; thick corky bark; resists attack
by termites and marine borers.

UTILIZATION:

30
31

32

SAW TIMBER vvuvuvnvns

ROUNDWOOD v vvvssnnnass

OTHER PRODUCTS v1vvuss

Heavy construction; railway sleepers.

Building poles; transmission poles; fuel and
charcoal; shortfibre pulp; mining timber.

0ils (cajeput oil: medicinal); honeyflora.

SOILS:

B
14
15
16

TEXTURE «vvvnnnnsvnsns
REACTION vovvvvsviniss
DRAINAGE vvvrvvinvssss
OTHER CHARACTERISTICS

Light/medium/heavy
Alkaline/neutral/acid
Seasonally waterlogged.

Tolerates saline soils.

SILVICULTURE :

v
18

19
20
2

SIZE svvnnnvvannnniins
DESCRIPTION 4ussvnuans
FORM svevnannnnsnnnnns
LIGHT REQUIREMENTS ...
OTHER CHARACTERISTICS

h = 10-20 m; d = 30-60 cm
Evergreen

Poor

Strongly demanding

Coppices; fire resistant; tolerates salt winds}
drought hardy; termite resistant.

NURSERY :

SEED SOURCES seesssnes

SEEDS PER KILOGRAMME .
STORAGE v4vsvnnnunanes
PRE-TREATMENT v vvvvvss
PLANTING STOCK suvenes
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

Australia; Malaya; Hawaii; Fiji; Indonesia.

250,000-350,000

Ambient temperature for several years.
Soak in colu water for one to two days.
Potted; cuttings.

Plantable size in 6 months.

PRINCIPAL PESTS AND
DISEASES:

40

RN RN NN NN NN RN

None of importance reported.

PRINCIPAL REFERENCES:

49 59 69 96 134 152

S61



SPECIES: Musanga cecropioides R. Br.

TAXONOMY :
1 FAMILY sivvinvnnninins

3 LOCAL OR TRADE NAMES ,

Moraceae

M. smithii R. Br.

Umbrella tree; Parasolier; African corkwood.

PRODUCTION:
2 VOLWE (M/HA/AN) +1es

30-35

NATURAL OCCURRENCE:

4 LATITUDES «vvvvvivvnss 6%5-8%

5 AREAS v4sirvsnceresss, West and Central tropical Africa.
CLIMATE:

6 ALTITUDINAL RANGE ...,
7 MEAN ANNUAL RAINFALL ,

0-200 m
2,000-5,000 mm

ROLE IN LAND USE:

5 S S 3 improvement.
TIMBER:

24 DENSITY 4vrvvvesssnsss  S.G. 0.20-0.35

25 NATURAL DURABILITY ...
26 PRESERVATION 4uvvvvois
27 SAWING +1ivvnisnrnenes
28 SEASONING 4vsssvvssnns
29 OTHER FEATURES 4vvevss

Perishable
Easy; heartwood difficult.

Easy

Mainly used for pulp.

UTILIZATION:
30 SAW TIMBER «vivevvvnrs

31 ROUNDWOOD 4uvveursviss

32 OTHER PRODUCTS 4rvvvus

Insulation.

Shortfibre pulp; fishing floats; carving;
fuelwood.

8 RAINFALL REGIME ...... Uniform
9 DRY SEASON +veerveevsss 0-2 months
10 ~ean max, TEMP,

HOTTEST MONTH 44vsvses  28-36°C
11 MEAN MIN, TEMP,

COLDEST MONTH +4vvsvss  20-26°C
12 MEAN ANNUAL TEMP, .... 25-30°%
SOILS:
13 TEXTURE tevvvivnnvinns Light/medium
14 REACTION .. ivvvvvsnvss  Acid
15 DRAINAGE +vvvvvrveenss Seasonally waterlogged

16 OTHER CHARACTERISTICS

SILVICULTURE :

17 SIZE vivvivinvinnnions
18 DESCRIPTION vvvvvvinrs
19 FORM 4vuvvvivvnnnniinis
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h=12-15m

Prop roots.
Acceptable
Strongly demanding

Coppices; can spread by aerial runners;
short-lived.

NURSERY :
33 SEED SOURCES vsvvsvses

34 SEEDS PER KILOGRAMVE .
35 STORAGE wivvsvinvrents
30 PRE-TREATMENT vuvvvsas
37 PLANTING STOCK srvvsus
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Ivory Coast; Nigeria; Uganda.

850,000-100,000

Ambient temperature for up to one year.
None

Potted

Germinates in 14-21 days.
Plantable size in 3-4 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

23 39 49 155

961



SPECIES: Nauclea diderrichii (De Wild. and Th. Dur.) Merill

TAXONOMY :
1 FAMILY vovvnvenneninns
2 SYNONYMS viveversnrnns

3 LOCAL OR TRADE NAMES .

Rubiaceae

Sarcocephalus trillesii A. Chev.

Opepe; Bilinga.

PRODUCTION:
22 VoLWE (M/HA/AN) ...

ROLE IN LAND USE:

NATURAL OCCURRENCE :
L LATITUDES vevervnnenss
5 AREAS turirinniriarias

5%5-10%8

West and Central tropical Africa.

CLIMATE:

6 ALTITUDINAL RANGE ...

7 MEAN ANNUAL RAINFALL .

8 RAINFALL REGIME +vvuvs

G DRY SEASON tvvvrrsrsss

10 MEAN mAX, TEMP.
HOTTEST MONTH 44v s
MEAN MIN, TEMP,
COLDEST MONTH 4uvevans
MEAN ANNUAL TEMP, ...

0-500 m
2,000-4,500 mm
Uniform

0-2 months

28-34°¢

22-26°C
24-30°C

TIMBER:

DENSITY wivuvevenivns
NATURAL DURABILITY ...
PRESERVATION «vvvvveis
SAWING wvvensirunvnns
SEASONING vt vvvvvaris
OTHER FEATURES +114vi

BEIRREE

S.G. 0.63-0.78
Very durable
Fair

Easy

Fair

Decorative; interlocked grain; contains an
alkaloid potentially toxic to woodworkers;
moderately termite resistant.

UTILIZATION:
30 SAW TIMBER vevvsvvenrs

3] ROUNDWOOD +vivsveessnns

32 OTHER PRODUCTS 4evssis

Heavy construction; boat building; marine
timbers; flooring; furniture.

Transmission poles; fuel (c.v. = 20,867 kG/kg)
and charcoal; veneer/plywood.

Bark used medicinally.

SOILS:

13 TEXTURE wvvvvnnenvnris
14 REACTION vivvevvvvnres
15 DRAINAGE vsveerevenres
16 OTHER CHARACTERISTICS

Light/medium
Neutral/acid

Moderately free draining.

SILVICULTURE :

17 SIZE vivivenvevensnnan
18 DESCRIPTION 4vevrerenn
19 FORM vivvvvvnnsnnavens
20 LIGHT REQUIREMENTS ...,
21 OTHER CHARACTERISTICS

h = 30-50 m; d = 90-150 cm
Evergreen

Exceptional

Strongly demanding

NURSERY:
33 SEED SOURCES «eevnsoss

34 SEEDS PER KILOGRAMYE ,
35 STORAGE wuvevervnverts
30 PRE-TREATMENT 4yvuvses
37 PLANTING STOCK suvuas
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Most West African countries, especially
Nigeria.

60,000-100,000

None

Potted; striplings; stumps.

Some shade required in first weeks.

Germinates in 14-18 days.
Plantable size in 12 months.

PRINCIPAL PESTS AND
DISEASES:

Several different borers attack timber.

PRINCIPAL REFERENCES:

21 25 57 100 128 152 155

L61



SPECIES: Ochroma pyramidale (Cav. ex Lam.) Urban

TAYONOMY :
1 FAMILY tvvivinnnnnnnns

3 LOCAL OR TRADE NAMES .,

Bombacaceae

0. lagopus Sw.

Balsa

PRODUCTION:
2 voLwE (M/HA/AN) +.os

17-30

ROLE IN LAND USE:

23 RN NN NN NN NN

NATURAL OCCURRENCE:
4 LATITUDES svvvsvrnnses
5 AREAS iiiiiiiriniinnes

20%5-19°N
Central America, West Indies and South America
to Bolivia.

CLIMATE:
6 ALTITUDINAL RANGE +.4.
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME t11u1s
9 DRY SEASON «vuvrsnnass
10 mEaN mAX. TEMP,
HOTTEST MONTH 44ovvans
11 MEAN MIN, TEMP.
COLDEST MONTH s4vvtess
12 MEAN ANNUAL TEMP, ...

0-1,000 m
1,500-3,000 mm
Uniform

0-2 months

24-30°C

20-25°C
22-28%C

TIMBER:

DENSITY 4vvnusessrrens
NATURAL DURABILITY ...
PRESERVATION 44svv1ss
SAWING 4uvvssvernnrnns
SEASONING + v revvranns
OTHER FEATURES +11444s

BERIRBE

S.G. 0.10-0.30
Perishable
Fair

Easy

Fair

Optimum growth rates essential to meet
commercial density requirements of S.G. 0.10-
0.173 most of commercial timber is sapwood.

UTILIZATION:
30 SAW TIMBER vevvevnsves

3] ROUNDWOOD sesevinrnsss

32 OTHER PRODUCTS 41vssss

Insulation and special.

Shortfibre pulp.

SOILS:

13 TEXTURE «vvvvvnnninnns
14 REACTION suvvrvinnines
15 DRAINAGE svveevnrnrns
16 OTHER CHARACTERISTICS

Medium
Alkaline/neutral/acid
Free draining; moist.

Better growth on fertile and deep soils.

SILVICULTURE::

17 SIZE vvvvivinevnninnis
18 DESCRIPTION vvvvrvrens
19 FORM suevvvinninninnes
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 15-25 m; d = 60-70 cm
Evergreen

Poor

Strongly demanding

Frost tender; shortlived.

NURSERY:
33 SEED SOURCES «essevsss

3} SEEDS PER KILOGRAMME .
35 STORAGE «vinvensnranss
PRE-TREATMENT +vuuvvaas
37 PLANTING STOCK srvssss
SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Central America; Ecuador; Peru.

70,000-100,000

Dry, cold and airtight for ome-two years.
Boiling water till cool.

Potted or direct sown.

Requires 50% shade.

Germinates in 5-18 days.
Plantable size in 3-4 months.

PRINCIPAL PESTS AND
DISEASES:

40 (R RN RN NN

Very liable to fungal and insect attack via
any damage to bark. Susceptible to damping off
in the nursery.

PRINCIPAL REFERENCES:

4 5 25 52 57 100 109 152 169

861



SPECIES: Octomeles sumatrana Miq.

TAXONOMY
1 FAMILY vevvnonvnnnnies

3 LOCAL OR TRADE NAMES .

Datiscaceae

Binuang; Erima.

PRODUCTION:
2 voLwe (°/HAVAN) ...

25-40

ROLE IN LAND USE:

NATURAL OCCURRENCE :

TIMBER:

DENSITY 4uvvvvnvannses
NATURAL DURABILITY ...
PRESERVATION +vvvais
SAWING +vvvuvvennernn
SEASONING «vavvvnssuin
OTHER FEATURES ©4vvves

BERIRBER

S.G. 0.27-0.47
Perishable
Easy

Easy

Difficult

Very liable to stain and borers.

UTILIZATION:
30 SAW TIMBER tevsrvrvans

3] ROUNDWOOD «tevvvernns

32 OTHER PRODUCTS 4uverrs

Boxes

Plywood; fuelwood.

4 LATITUDES «ivvvvsreess 10%5-10°N
G AREAS +vivvevsnsnsees, Indonesia, Philippines, New Guinea and Solomon
Islands.
CLIMATE:
6 ALTITUDINAL RANGE ..., 0-500 m
7 MEAN ANNUAL RAINFALL . 2,000-5,000 mm
8 RAINFALL REGIME ,...,, Uniform
9 DRY SEASON «svvssvssss O-1 month
10 MEAN max, TEMP,
HOTTEST MONTH 44vvsvs, 30-34°C
MEAN MIN, TEMP,
COLDEST MONTH «4svssss 20-26°C
MEAN ANNUAL TEMP, ..., 24-30°C
SOILS:
13 TEXTURE +vvvvrersensss Light/medium
14 REACTION 4vevvivreeenss Acid
15 DRAINAGE +4vvvvsessesss Free draining; moist.

16 OTHER CHARACTERISTICS

Better growth on deep soils.

SILVICULTURE :

17 SIZE vvvrivvrivinsnnnis
18 DESCRIPTION 4uvvvvviss
19 FORM vivivrnvinnverins
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 40-50 m; d = 150-180 cm
Evergreen; buttressed.
Exceptional

Strongly demanding

Moderately fire resistant.

NURSERY:
33 SEED SOURCES sesvrvaus

3 SEEDS PER KILOGRAMME .
35 STORAGE «vvvvvvvnrnsss
PRE-TREATMENT 4 vvvvoss
37 PLANTING STOCK sevvass
SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Sabah; Solomon Islands; Papua New Guinea.

4,000,000
Short.viability.
None

Potted

No information available on germinationm.
Plantable size in 4 months.

PRINCIPAL PESTS AND
DISEASES:

qo RN NN NN NN NN

Liable to severe attack by defoliators.

PRINCIPAL REFERENCES:

49 59

661



SPECIES: Parkia biglobosa

(Jacq.) Benth.

TAXONOMY :
1 FAMILY vevvnrvnnnienns
2 SYNONYMS vvuvvannvarss

3 LOCAL OR TRADE NAMES .

Mimosaceae

P. africana R.Br.

Locust bean tree; Nét€.

PRODUCTION:
2 VOLWME (M°/HA/AN) ..

ROLE IN LAND USE:

NATURAL OCCURRENCE:

4 LATITUDES svuvnvsnvess 5-15°N
5 AREAS +4iieveieernisss Africa: Senmegal to Ghana.
CLIMATE:

6 ALTITUDINAL RANGE ....
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +4vevs

0-300 m
400-1,500 mm

Summer

TIMBER:

24 DENSITY vevrvvennrians
75 NATURAL DURABILITY ...
26 PRESERVATION +4vevvves
27 SAWING tvivrvinnvens
28 SEASONING +vevnsvsrons
29 OTHER FEATURES v4vvsss

S.G. 0.58-0.64

Moderately durable

Easy

Easy

Easy

Tough; liable to blue-stain.

UTILIZATION:
30 SAW TIMBER vevvvivrrn

31 ROUNDWOOD +rsanrvrrsns

32 OTHER PRODUCTS +evars

Light construction; boxes; furniture; tools.

Plywood; shortfibre pulp; matches; poles;
fuelwood.

Crushed seeds are a valuable food; fodder
(pods); tannin.

9 DRY. SEASON tvsvvvvesss 3-7 months
10 MEAN max, TEMP,

HOTTEST MONTH +uvvvess  28-40°C
11 MEAN MIN, TEMP,

COLDEST MONTH +.vvvvs 8-20°C
12 MEAN ANNUAL TEMP. .... 24-28°C
SOILS:
13 TEXTURE vvvvvvvnvreens =
14 REACTION 4vivvvrvvvse. Acid
15 DRAINAGE +vvvsvvirenes =
16 OTHER CHARACTERISTICS  Latosols
SILVICULTURE :
17 SIZE vveviereivnsnesss h=15-20m
18 DESCRIPTION suvverenss Deciduous; gnarled bole; dense crown.

19 FORM 4vvvvnvvennnienns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

Poor

Thick bark; bat pollinated.

NURSERY :
33 SEED SOURCES vsssvvrss

34 SEEDS PER KILOGRAMYE .
35 STORAGE tvvesvvrvrinss
30 PRE-TREATMENT ivveves
37 PLANTING STOCK 4svssas
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

West Africa.

5,000
Budded onto rootstock; potted stock.

75% germination in 15 days. Slow growth.

PRINCIPAL PESTS AND
DISEASES:

PRINCIPAL REFERENCES:

002



SPECIES: Parkinsonia aculeata L.

TAXONOMY :
1 FAMILY sevnvenvvnnines

3 LOCAL OR TRADE NAMES .

Caesalpiniaceae

Horsebean; Jerusalem thorn.

PRODUCTION:
2 voLwE (/HAVAN) 1.

ROLE IN LAND USE:

Windbreaks; anti-erosion; ornamental.

NATURAL OCCURRENCE :
4 LATITUDES vovrnvenrans
5 AREAS tievrinvininiins

10%5-30°N

Central and South America, from Texas to Peru.

CLIMATE:

6 ALTITUDINAL RANGE .44
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME 444y

0-1,400 m
250-800 mm

Winter/summer/uniform

TIMBER:

2 DENSITY sevenvenennnns
NATURAL DURABILITY ...

26 PRESERVATION s4veeress
SAWING +vvvvnvnsrenens

28 SEASONING svvavvvsenss

29 OTHER FEATURES +ivenis

S.G. 0.60

UTILIZATION:
30 SAW TIMBER sevvevvenes

31 ROUNDWOOD ssvssnssssss

32 OTHER PRODUCTS 4vervrs

Fuel and charcoal.

Fodder (pods and leaves).

9 DRY SEASON sssesvssvse 6-8 months
10 MeaN max, TEMP,
HOTTEST MONTH 4evvsses  22-32°C
MEAN MIN, TEMP,
COLDEST MONTH +evsvees  18-24%C
MEAN ANNUAL TEMP, ..., 20-28°C
SOILS:
13 TEXTURE ssesveensnsnss Light/medium
14 REACTION vsevevesseess Alkaline/neutral
15 DRAINAGE +4ivsssssesss Free draining

16 OTHER CHARACTERISTICS

Tolerates moderately saline soils but not
waterlogging.

SILVICULTURE :

17 SIZE vivivvininnnennss
18 DESCRIPTION svevuvnnss
19 FORM vuvvvvnannnnsnens
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h =4-5m
Deciduous/evergreen; spiny.
Poor

Strongly demanding

Aggressive coloniser; tolerates light frosts;
drought hardy; short-lived; withstands heavy
pruning or pollarding.

NURSERY:
33 SEED SOURCES tevvssens

3} SEEDS PER KILOGRAMME .
35 STORAGE wavvevsrnrnnes
PRE-TREATMENT +vvvvers
37 PLANTING STOCK 4ussars
SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Israel; Cyprus; Central and South America;
USA.

12,000

Ambient temperature for up to one year.
Soak in cold water for three-six days.
Potted; root or shoot cuttings.

Germinates in 10-14 days.
Plantable size in 4-6 months.

PRINCIPAL PESTS AND
DISEASES:

qO RN RN RN NN RN NN )

Ncne of importance reported but young
plants subject to termite damage.

PRINCIPAL REFERENCES:

69 71 94 95 121 134 152

10¢



SPECIES: Paulownia tomentosa Steud.

TAXONOMY :
1 FAMILY vvennvonannses

3 LOCAL OR TRADE NAMES .

Scrophulariaceae

Kiri; Royal Paulownia.

PRODUCTION:
2 vowe (M/HVAN) 1ol

NATURAL OCCURRENCE :

I LATITUDES vrvvesnnnees  32-40°N

5 AREAS ssvesvsssveniess Japan
CLIMATE:

6 ALTITUDINAL RANGE ..., 500-1,200 m

7 MEAN ANNUAL RAINFALL .

1,200-1,800 mm

25-35

ROLE IN LAND USE:

TIMBER:

24 DENSITY 4vvsevenesnses SeG. 0.45

25 NATURAL DURABILITY ... Non-durable

26 PRESERVATION suvsveses -

27 SAWING 4evivsrasseness Easy

28 SEASONING «vvessevaess Easy

29 OTHER FEATURES «+1sss. Tree requires pruning if timber is to meet

high market specifications. Decorative.

UTILIZATION:
30 SAW TIMBER sevvsunness

31 ROUNDWOOD sessecrsness

32 OTHER PRODUCTS 4rrvass

Furniture

8 RAINFALL REGIME .....,, Summer/uniform
G DRY SEASON ssessssssss 0O-2 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +vvevers  26-30°C
11 MEAN MIN. TEMP,
COLDEST MONTH «vvevsss  16-20°C
12 MEAN ANNUAL TEMP, .00 20-24%C
SOILS:
13 TEXTURE vvvvensssnnsss Medium
14 REACTION v4vevseesssss Neutral/acid

15 DRAINAGE suvvnsvrvssss
16 OTHER CHARACTERISTICS

Free draining; moist.

Better growth on fertile and deep soils.

SILVICULTURE :

17 SIZE vevvvennennrnnns
18 DESCRIPTION «ievvvenns
19 FORM vevvvrrvinniinnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 12-16 m
Deciduous
Poor

Strongly demanding

Windfirm; tolerates salt winds; frost resistant;
drought hardy; requires wide spacing.

SERY:
SEED SOURCES «vreseses

SEEDS PER KILOGRAMME .
STORAGE sesvrvnnnrsves
PRE-TREATMENT 1vuvenss
PLANTING STOCK sssssss
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

WRYBYE WE

Root cuttings from Brazil and Japan. Seed
from Argentina. Origin and species very
important if timber is tobe marketable.

None
Cuttings

Germinates in 20-30 days.
Plantable size in 4-5 months.

PRINCIPAL PESTS AND
DISEASES:

Reports of stem canker. Very liable to
defoliator attacks including Atta ants.

PRINCIPAL REFERENCES:

115 127

202



PRODUCTION:
2 vowEe (MC/HA/AN) +iv -

SPECIES: Peltophorum pterocarpum (DC.) Heyne

TAXONOMY »

1 FAMILY vvvevevevsrsses Caesalpiniaceae

2 SYNONYMS wrvuvvnensnns P. ferrugineum (Decne.) Benth., P. inerme (Roxb.)

Naves
3 LOCAL OR TRADE NAMES . Jimerlang laut (Malaysia); Copper pod; Yellow
flame.

NATURAL OCCURRENCE :

4 LATITUDES tvvvnsessnns 115N

5 AREAS +ivsesssssssssss Sri Lanka; S. India; Malaysia.
CLIMATE:

6 ALTITUDINAL RANGE .,,. 0-1,000 m

7 MEAN ANNUAL RAINFALL . 1,000-1,800 mm

8 RAINFALL REGIME ...+ Summer

9 DRY SEASON ssvevsvssss 4=6 months

10 MEAN MAX. TEMP,

HOTTEST MONTH +4s0000s  32-36°C
11 meAN MIN. TEMP.
COLDEST MONTH +vvvvess  9-16°C

12 MEAN ANNUAL TEMP, ... 24-27°%

SOILS:

13 TEXTURE vvsssssssssses  Medium/light

14 REACTION vivivsvviveer =

15 DRAINAGE +vvvvsssssrss Free draining

16 OTHER CHARACTERISTICS  Tolerates poor soils.
SILVICULTURE :

17 SIZE vivseevisssieisss h=20-30m
18 DESCRIPTION svvvssssss Spreading, ornamental tree. Deciduous.
19 FORM siesvsvsesensnsss Acceptable
20 LIGHT REQUIREMENTS .., -
21 OTHER CHARACTERISTICS Coppices; windfirm; fast growing.

ROLE IN LAND USE:

23 viitesereesnsssssssess Shade in coffee and cacao plantations;
reclamation of Imperata grasslands.

TIMBER:

24 DENSITY vevvvnnrnnnens

25 NATURAL DURABILITY ... -

26 PRESERVATION tsvssvses

27 SAWING visvvrerennnins =

28 SEASONING svvevrnainns

29 OTHER FEATURES ......, Hard

UTILIZATION:

30 SAW TIMBER 1vsessssvss Boxes; furniture.

3] ROUNDWOOD +++4ssssssss Fuelwood

32 OTHER PRODUCTS seveuis

NURSERY :

33 SEED SOURCES +:esssses Malaysia; Franca; Cambodia.

34 SEEDS PER KILOGRAMME ., 12,000-20,000

35 STORAGE wevvsvvernnnes =

36 PRE-TREATMENT .,:.44ss Boiling water, soak till cool.

37 PLANTING STOCK +ssvses Potted; stumps; large branch cuttings.

38 SPECIAL REQUIREMENTS . -

39 GERMINATION AND GROWTH 60-80% germination in 7 days.

Plantable size in 5-6 months.

PRINCIPAL PESTS AND
DISEASES:

40

RN NN NN RN NN NN

PRINCIPAL REFERENCES:

€02



SPECIES: Pericopsis elata (Harms) van Meeuwen

TAXONOMY :
1 FAMILY envvennvinnane

3 LOCAL OR TRADE NAMES .

Papilionaceae

Afrormosia elata Harms

Afrormosia; Kokrodua; Asamela.

PRODUCTION:
22 VoLWE (M/HA/AN) 1o

ROLE IN LAND USE:

B RN NN NN NN NN

Taungya

NATURAL OCCURRENCE:
4 LATITUDES tvvvssnnnnrs
5 AREAS tervirsrarsninns

1-8°y
West and Central Africa: Ivory Coast, Ghana
and Zaire.

CLIMATE:

6 ALTITUDINAL RANGE 144
7 MEAN ANNUAL RAINFALL
8 RAINFALL REGIME ,14v4s
9 DRY SEASON seenvnninss
10 MEAN mAX, TEMP,

150-1,000 m

750- 1,500 mm

Bimodal (May/June and Sept./Oct.) to uniform.
2-4 months

TIMBER:

24 DENSITY vevvvenrvnnes
75 NATURAL DURABILITY ...
26 PRESERVATION t1ieveans
27 SAWING +evvvennvnnnnns
28 SEASONING 4vevesenasss
29 OTHER FEATURES s4vvsss

S.G. 0.62-0.85
Very durable
Difficult
Easy/fair
Easy/fair

Recognised teak-substitute; resists termites;
sawdust irritates skin and eyes.

UTILIZATION:
30 SAW TIMBER tevvvvnvnss

31 ROUNDWOOD srvesnsnsrns

32 OTHER PRODUCTS 4rvvses

Heavy construction; boat-building; flooring;
joinery; railway sleepers.

Building poles; veneer/plywood.

HOTTEST MONTH 4vvevses  30-35C
MEAN MIN, TEMP.
COLDEST MONTH +vovres  20-23°C
MEAN ANNUAL TEMP, ... 25-26°C
SOILS:
13 TEXTURE «vevurvennsnsss Light
14 REACTION svevevsvseess Neutral
15 DRAINAGE +vsvsssssvsss Free draining

16 OTHER CHARACTERISTICS

Tolerates poor and eroded soils.

SILVICULTURE :

17 SIZE vvvvvvinvininnns
18 DESCRIPTION 4yvsvensen
19 FORM vovnvussnrnenrnes
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-45 m; d = 90-180 cm
Deciduous; spreading crown; buttressed; fluted.

Poor/acceptable

Fixes nitrogen; substantial provenance
variation; slow growing.

NURSERY:

33 SEED SOURCES «svsrssss
34 SEEDS PER KILOGRAMVE .
35 STORAGE tvvvevevnnnnns
30 PRE-TREATMENT tevvvnns
37 PLANTING STOCK ssvvves
38 SPECIAL REQUIREMENTS .

39 GERMINATION AND GROWTH

Ghana (viable seed difficult to obtain).

2,200-4,500

Up to 3 months.

Bare-rooted plants; direct sown; stem cuttings.
Shade beneficial during germination.

Unreliable germination; up to 87% in 11-13 days.

PRINCIPAL PESTS AND
DISEASES:

40 RN R E N NN NN RN

Lamprosema lateritialis caterpillar defoliates
nursery and plantation trees.

PRINCIPAL REFERENCES:

90 106

4014



SPECIES: Pinus ayacahuite Ehrenb.

TAXONOMY :
1 FAMILY vovevinnnnninns
2 SYNONYMS tevvnrvenines

3 LOCAL OR TRADE NAMES .

Pinaceae

Mexican white pine.

PRODUCTION:
2 voLwEe (M/HAVAN) 1o

ROLE IN LAND USE:

23 NN RN

NATURAL OCCURRENCE:

4 LATITUDES tvvvrernenns 14-21°0
G AREAS s4vvevesssssssss Central America, from S. Mexico to Honduras.
CLIMATE:

6 ALTITUDINAL RANGE .4
7 MEAN ANNUAL RAINFALL ,

1,800-3,100 m
1,200-2,500 mm

TIMBER:

DENSITY 4evvvvnvannnns
NATURAL DURABILITY ...
PRESERVATION +uvvvvrss
SAWING tvvvvvvvrunssns
SEASONING «4svuvsvarss
OTHER FEATURES «41vei

BEBRNBREE

S.G. 0.40-0.46
Non-durable
Easy

Easy

Easy

Soft

UTILIZATION:
30 SAW TIMBER tevvsevnnes

31 ROUNDWOOD +ssvvsnssnss

32 OTHER PRODUCTS 4rvvses

Light construction; furniture; boxes.

Longfibre pulp; veneer/plywood.

Resins

8 RAINFALL REGIME ..:v., Summer/uniform
G DRY SEASON s+ssssssssss 0-2 months
10 MEAN mAX, TEMP,

HOTTEST MONTH 4essvrs 20-24°C

MEAN MIN, TEMP,

COLDEST MONTH vvvvsess 6-12°C

MEAN ANNUAL TEMP., ... 13-17°C
SOILS:
13 TEXTURE +vvevvsssssoss Light/medium
14 REACTION vvvevevrverss Acid
15 DRAINAGE +sviesssrssre Free draining

16 OTHER CHARACTERISTICS

Better growth on fertile and deep soils.

SILVICULTURE :

17 SIZE viveivvnninnnnnes
18 DESCRIPTION +vsvvvvnns
19 FORM vuvvvrvvrnnionnss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h =30-35m
Evergreen

Acceptable
Moderately demanding

Frost hardy

NURSERY :
33 SEED SOURCES tevvrsves

34 SEEDS PER KILOGRAMME ,
35 STORAGE wervsesrnranes
35 PRE-TREATMENT sevvins
37 PLANTING STOCK svevnss
%8 SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Mexico; S. Africa.

Dry, cold and airtight for several years.
None
Potted

PRINCIPAL PESTS AND
DISEASES:

40 DRI N RN BRI U B O R R B

Generally very resistant.

PRINCIPAL REFERENCES:

4 30 34 52 53 110 114 152

S0¢



SPECIES: Pinus brutia Ten.

TAXONOMY :
1 FAMILY sovuvvnvnnnnnes

3 LOCAL OR TRADE NAMES .

Pinaceae

P. halepensis var. brutia (Ten.) Elwes & Henry.

PRODUCTION:
22 VoL (M/HA/AN) ...

ROLE IN LAND USE:

27> RN NN NN NN NN

Windbreaks; anti-erosion.

NATURAL OCCURRENCE :
U LATITUDES vevennsnnrs
5 AREAS teviesrnsiiniins

33-45°N

N.E. Mediterranean, Cyprus, Turkey, Syria and
Northern Iraq.

TIMBER:

24 DENSITY vevevvervsnnes
25 NATURAL DURABILITY ...,
26 PRESERVATION vivvveres
27 SAWING vevevnrvnnrinns
28 SEASONING +vevvvnrenrs
29 OTHER FEATURES «1vvees

S.G. 0.50-0.60
Non~durable
Easy

Easy

Easy

UTILIZATION:
30 SAW TIMBER wevvrvsvess

3] ROUNDWOOD 4 vuvenvrnrns

32 OTHER PRODUCTS 44veass

Heavy construction; light construction;
furniture; boxes.

Transmission poles; fence posts.

Resins

CLIMATE:
6 ALTITUDINAL RANGE 44y 1,500-2,500 m
7 MEAN ANNUAL RAINFALL , 400-900 mm
8 RAINFALL REGIME 4.y, Winter
9 DRY SEASON +vevseevees 5-6 months
10 MeaN max, TEMP,
HOTTEST MONTH 4vvvevrs  24-35°C
MEAN MIN, TEMP,
COLDEST MONTH +1vsvvss  0-16°C
MEAN ANNUAL TEMP, .... 15-20°C
SOILS:
13 TEXTURE vessvsvsssnses Light/medium
14 REACTION ssssssessssss Alkaline/neutral/acid
15 DRAINAGE +4iveveveriee Free draining

16 OTHER CHARACTERISTICS

Tolerates shallow soils and is adaptable.

SILVICULTURE :

17 SIZE vevevevininnnenes
18 DESCRIPTION 4vsurvrsss
19 FORM vuvvrnrenvnnnnnss
20 LIGHT REQUIREMENTS 444
21 OTHER CHARACTERISTICS

h =20-30m
Evergreen
Acceptable
Strongly demanding

Moderately fire resistant; termite resistant;
very frost resistant. The closely related P.
eldarica, originating from the Caucasus, is
Teported to be even more frost and drought
resistant.

NURSERY :
33 SEED SOURCES tessssnrs

34 SEEDS PER KILOGRAMVE .
35 STORAGE tuvvereventnes
36 PRE-TREATMENT tevvenss
37 PLANTING STOCK wvvsss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Cyprus; Israel; Turkey.

15,000~35,000

Ambient temperature for one to two years.
None

Potted

Germinates in 12-26 days.
Plantable size in 18-24 months.

PRINCIPAL PESTS AND

DISEASES: The processionary caterpillar Thaumetopoea
wilkinsoni is a major pest in the Mediterranean
PRINCIPAL REFERENCES: 30 34 71 84 95 152 154

90¢C



SPECIES: Pinus canariensis

. Sm.

TAXONOMY :
1 FAMILY vvvvvenvnnnnans
2 SYNONYMS wivnvsnvrsnns

3 LOCAL OR TRADE NAMES .

Pinaceae

Canary Island pine

PRODUCTION:
22 voLuE (M/HA/AN) 1o

ROLE IN LAND USE:

Shade and shelter; windbreaks.

NATURAL OCCURRENCE :
4 LATITUDES tevvvivnnses
5 AREAS tirviririniiiinns

28-29°N

Canary Islands.

CLIMATE:

6 ALTITUDINAL RANGE ...

7 MEAN ANNUAL RAINFALL .

8 RAINFALL REGIME 414414

9 DRY SEASON tevvsrranss

10 MEAN MAX, TEMP.
HOTTEST MONTH +uvvvvrs
MEAN MIN, TEMP.
COLDEST MONTH 441 verss
MEAN ANNUAL TEMP, ...,

1,500-2,500 m
600-1,750 mm
Winter/summer

2-6 months
21-29°C

5-14°%C
14-19°C

TIMBER:

24 DENSITY vevvenvnnsnnss
NATURAL DURABILITY ...

26 PRESERVATION 4ivvvvres
SAWING +uvevrvverrvsns

28 SEASONING «vavesrrinss

29 OTHER FEATURES 4v14u4s

S.G. 0.50-0.60
Durable

Easy

Easy

Easy

Ideal for transmission poles.

UTILIZATION:
30 SAW TIMBER wuvvvervsss

3] ROUNDWOOD +vvesrasnnns

32 OTHER PRODUCTS sevenns

Heavy construction; light construction.

Building poles; transmission poles; fuelwood.

Resins

SOILS:

13 TEXTURE vevvevsnnrenns
14 REACTION vevvrvinvnons
15 DRAINAGE +vvvrernsnses
16 OTHER CHARACTERISTICS

Light/medium
Neutral
Free draining

Growth better on deep soils.

SILVICULTURE :

17 SIZE vivervvnnensvnnss
18 DESCRIPTION +esvvvvuns
19 FORM suvvernvennionnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 20-30 m
Evergreen
Acceptable
Strongly demanding

Coppices; moderately fire resistant;
tolerates salt winds; moderately frost
resistant; drought hardy.

NURSERY:
33 SEED SOURCES svssrsens

3} SEEDS PER KILOGRAMVE .
35 STORAGE tivvveivrvsves
35 PRE-TREATMENT t4virois
37 PLANTING STOCK seveuss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Spain; S. Africa; Australia; USA.

8,000-9,000

Ambient temperature for several years.
None

Potted; direct sown.

Germinates in 18-21 days.
Plantable size in 24 months.

PRINCIPAL PESTS AND
DISEASES:

L‘O RN NN NN RN RN N

Only major disease is attack by Dothistroma

pini after hail damage. Liable to damping off.

PRINCIPAL REFERENCES:

30 34 71 84 128 133 152

L02



SPECIES: Pinus caribaea Morelet var. bahamensis (Griseb.) Barr. & Golf.

TAXONOMY :
1 FAMILY sevinevnnnnnns

3 LOCAL OR TRADE NAMES ,

Pinaceae

Carribean pine.

PRODUCTION:
2 voLwEe (MC/HA/AN) 1ois

10-28
ROLE IN LAND USE:
S
TIMBER:

24 DENSITY vevvevvveniens
25 NATURAL DURABILITY ...
26 PRESERVATION 4vvevrsrs
27 SAWING vsvuvsnnsnnnines
28 SEASONING +reavversnrs
29 OTHER FEATURES 41vesss

S.G. 0.35-0.50
Moderately durable
Easy

Easy

Easy

UTILIZATION:
30 SAW TIMBER vevvvsrns

3] ROUNDWOOD srvesnrnrns

32 OTHER PRODUCTS 41vruis

Heavy construction; light construction; boat-
building.

Transmission poles; fence posts; longfibre pulp;
fuelwood (c.v. = 20,298 kJ/kg).

Resins

NATURAL OCCURRENCE :
U LATITUDES sevesessssrs 21-27°N
C AREAS +4vvvsnsssssssss Bahama Islands.
CLIMATE:
6 ALTITUDINAL RANGE ,,,, 0-1,000 m
7 MEAN ANNUAL RAINFALL , 1,000-1,500 mm
8 RAINFALL REGIME .vy.,, Summer
9 DRY SEASON 41svssssrss 2-5 months
10 MEAN mMAX, TEMP,
HOTTEST MONTH vvvvva.. 30-32°C
11 MEAN MIN, TEMP,
COLDEST MONTH v4vvvres 16-20%C
12 MEAN ANNUAL TEMP, ..., 22-26°C
SOILS:
13 TEXTURE +vvevsssnsases Light
14 REACTION +veevsvsvvess Alkaline/neutral/acid

15 DRAINAGE 4uvervsrvioes
16 OTHER CHARACTERISTICS

Free draining

Tolerates shallow soils.

SILVICULTURE :

17 SIZE vivviuninnsinnens
18 DESCRIPTION suvvervrs
19 FORM wvvernvurvnnnrnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h=15-20m
Evergreen
Exceptional
Strongly demanding

Moderately windfirm; tolerates salt winds;
frost tender.

NURSERY:
33 SEED SOURCES sevessves

34 SEEDS PER KILOGRAME .
35 STORAGE vevveraveneres
PRE-TREATMENT 44vvvves
37 PLANTING STOCK syvssss
SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Bahamas; Australia; Brazil.

80,000-85,000

Dry, cold and airtight for several years.
None

Potted

Mycorrhizae essential.

Germinates in 8-20 days.
Plantable size in 5-7 months.

PRINCIPAL PESTS AND
DISEASES:

As for var. hondurensis. Damping off in nursery.

PRINCIPAL REFERENCES:

30 34 74 99 100 104 107 152

80¢



SPECIES: Pinus caribaea Morelet var. caribaea

TAXONOMY ;
1 FAMILY vvvenvnvnnions
2 SYNONYMS 41vuvervannnss

3 LOCAL OR TRADE NAMES .

Pinaceae

Carribean pine.

PRODUCTION:
22 voLwE (C/HA/AN) 1o

10-20

ROLE IN LAND USE:

NATURAL OCCURRENCE:

L LATITUDES 4vvvvruveers 21-22.5°N
5 AREAS 44ivssssssssisss Western Cuba and Isle of Pines.
CLIMATE:

6 ALTITUDINAL RANGE ....
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME 41ur1s

0-500 m
1,050-1,800 mm

Summer

TIMBER:

24 DENSITY vevvernrenvnns
75 NATURAL DURABILITY ...,
26 PRESERVATION vvvvvens
27 SAWING +rvuvneunsinvsen
28 SEASONING +ivvvivsarss
29 OTHER FEATURES «v1iers

S.G. 0.35-0.50
Moderately durable
Easy

Easy

Easy

UTILIZATION:
30 SAW TIMBER vvvvurnrens

3] ROUNDWOOD tvvsrvannnss

32 OTHER PRODUCTS vrvevss

Heavy construction; light construction; boat-
building.

Transmission poles; fence posts; longfibre
pulp; fuelwood (c.v. = 20,298 kJ/kg) .

Resins

9 DRY ‘SEASON tvessrsvsss 2-4 months
10 MEAN MAX. TEMP,

HOTTEST MONTH 4vvevass  30-36°C

MEAN MIN, TEMP,

COLDEST MONTH 4vvevass  16-20°C

MEAN ANNUAL TEMP, ... 24-26°C
SOILS:
13 TEXTURE vvuvvvvvnresss Light/medium
14 REACTION vvvvsvenerres Acid
15 DRAINAGE «svvvsversrss Free draining

16 OTHER CHARACTERISTICS

SILVICULTURE :

17 SIZE vevivenniininns
18 DESCRIPTION tvvurvivrns
19 FORM vuvennvianniinnes
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 20-27 m
Evergreen
Exceptional

Strongly demanding

Tolerates salt winds; frost tender.

NURSERY :
33 SEED SOURCES vevsvsrss

34 SEEDS PER KILOGRAMME .
35 STORAGE tvvrevenrsrss
30 PRE-TREATMENT tvvverrs
37 PLANTING STOCK sassrrs
32 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Cuba; Australia.

55,000-60,000

Dry, cold and airtight for several years.
None

Potted

Mycorrhizae essential.

Germinates in 8-21 days.
Plantable size in 5-8 months.

PRINCIPAL PESTS AND
DISEASES:

As for var. hondurensis. Damping off in nursery

PRINCIPAL REFERENCES:

30 34 52 74 99 100 104 107 114

60¢



SPECIES: Pinus caribaea Morelet var. hondurensis (Sénécl.) Barr. & Golf.

TAXONOMY :
1 FAMILY vevnvvvnnnnnnns

3 LOCAL OR TRADE NAMES .

Pinaceae

Carribean pine.

PRODUCTION:
22 VOLWVE (M°/HA/AN) ...,

10-40

ROLE IN LAND USE:
TIMBER:

24 DENSITY vevvervianinns
25 NATURAL DURABILITY ...
26 PRESERVATION t4ssrssss
27 SAWING vevvverersnvnns
28 SEASONING «rvvvsrranss
29 OTHER FEATURES «vvtis

S.G. 0.35-0.50
Moderately durable
Easy

Easy

Easy

UTILIZATION:
30 SAW TIMBER vvvvevurnns

3] ROUNDWOOD s1svessnssss

32 OTHER PRODUCTS vevriis

Heavy construction; light construction;
boat-building.

Transmission poles; fence posts; longfibre
pulp; fuelwood (c.v. = 20,290 kJ/kg).

Resins

NATURAL OCCURRENCE :
4 LATITUDES +vvvvvvrrs 12-18°N
5 AREAS tvrsvsrssrsessss Atlantic coast of Central America from Bélize
to N. Nicaragua.
CLIMATE:
6 ALTITUDINAL RANGE .... 0-1,000 m
7 MEAN ANNUAL RAINFALL . 660-4,000 mm
8 RAINFALL REGIME vvvvvs  Summer
9 DRY SEASON s4vssversss 0O-6 months
10 MEAN mAX, TEMP,
HOTTEST MONTH +avuvees  29-34°C
11 MEAN MIN, TEMP,
COLDEST MONTH suvvasss  15-23%C
12 MEAN ANNUAL TEMP. .... 21-27°C
SOILS:
13 TEXTURE +ivevsssvnssss Light/medium
14 REACTION +ivvevsssssss Neutral/acid
15 DRAINAGE tsvsevisrerss Free draining; occasionally seasonally waterlogged

16 OTHER CHARACTERISTICS

Better growth on moderately fertile soils.

SILVICULTURE :

17 SIZE vivvevnnvannnssns
18 DESCRIPTION vivevrvanss
19 FORM vvvvnieniennnnes
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 35-45 m

Evergreen

Acceptable; variable between provenances.
Strongly demanding

Moderately fire resistant; tolerates salt winds;
substantial provenance variation; frost tender.

NURSERY :
33 SEED SOURCES sesvsress

34 SEEDS PER KILOGRAMVE .
35 STORAGE «vsvvunvnrnnss
35 PRE-TREATMENT tevvvsis
37 PLANTING STOCK susvsus
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Honduras; Guatemala; Bélize; S. Africa; Fiji;
Australia.

52,000~72,000

Dry, cold and airtight for several years.
None

Potted

Mycorrhizae essential.

Germinates in 8-21 days.
Plantable size in 5-6 months.

PRINCIPAL PESTS AND
DISEASES:

O viiiiiviiiiiiinn

Needle blight Cercospora pini-densiflorae can
seriously attack exotic plantationms.
Dendroctonus beetles are major pests in
Central America. Damping off in nursery.

PRINCIPAL REFERENCES:

4 30 34 52 74 99 100 104 107 109 110
128 133 152

[1)%7



SPECIFS: Pinus chiapensis (Martinez) Andresen

TAXONOMY
1 FAMILY sevenvnnnnnions

3 LOCAL OR TRADE NAMES .

Pinaceae

Pinus strobus L. var. chiapensis (Martinez)

PRODUCTION:
22 voLWE (M/HA/AN) 1.

10-30

ROLE IN LAND USE:

23 RN NN RN

NATURAL OCCURRENCE :

4 LATITUDES +vvversrsins 15-20N

5 AREAS 4ssssvsnsersssss Southern Mexico and Guatemala.
CLIMATE:

6 ALTITUDINAL RANGE ...,
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +1evvs
9 DRY SEASON svevsvnrees
10 MeAN max., TEMP,
HOTTEST MONTH +vvvnans
11 MEAN MIN. TEMP,
COLDEST MONTH 4avsvvss
12 MEAN ANNUAL TEMP. 4444

600-1,800 m
1,000-1,600 mm
Summer

2-3 months

24-28°C

14-20%C
17-23%

TIMBER:

24 DENSITY vevevevnnnnsns
25 NATURAL DURABILITY .44
26 PRESERVATION «vvevvrrs
27 SAWING vvevrnnvnrniens
28 SEASONING +eevvsrserts
29 OTHER FEATURES svrvsrrs

S.G. 0.40-0.45
Non-durable
Easy

Easy

Easy

UTILIZATION:
30 SAW TIMBER wvveenrvass

31 ROUNDWOOD sssssssrssss

32 OTHER PRODUCTS s1vvsss

Light construction; furniture; boxes.

Longfibre pulp.

Resins

SOILS:

13 TEXTURE vuvvvvnnronnns
14 REACTION vivvvirronnss
15 DRAINAGE vevvverrrnnss
16 OTHER CHARACTERISTICS

Light
Acid
Free draining

Better growth on fertile and deep soils.

SILVICULTURE :

17 SIZE vevvunvivunrinnns
18 DESCRIPTION «vvevvvnis
19 FORM vuvennvinrnrinnss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 25-30 m

Evergreen; light, feathery crown.
Exceptional

Strongly demanding

NURSERY:
33 SEED SOURCES «eesvsns

34 SEEDS PER KILOGRAMVE .
35 STORAGE «ivsvnsnrnsves
35 PRE-TREATMENT t4rvvses
37 PLANTING STOCK svvssss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Mexico; Guatemala.

55,000~65,000

Dry, cold and airtight for one to two years.
None

Potted

Requires mycorrhizae.

Germinates in 12-30 days.
Plantable size in 5-8 months.

PRINCIPAL PESTS AND
DISEASES:

LIO RN NN NN

None of importance reported. Damping off in
nursery.

PRINCIPAL REFERENCES:

4 30 34 52 53 100 152

11¢



SPECIES: Pinus elliottii Engelm. var. elliottii

TAXONOMY :
1 FAMILY evnvvnnnernnns

3 LOCAL OR TRADE NAMES ,

Pinaceae

Slash pine.

PRODUCTION:
2 VoL (M/HAV/AN) ...

NATURAL OCCURRENCE :
4 LATITUDES tvvresnnsnns
5 AREAS tiirreinriiiinnn

28-33°N
Coastal plains of South Eastern USA.

CLIMATE:
6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL ,

500-2,500 m
650-2,500 mm

10-20
ROLE IN LAND USE:
TIMBER:
24 DENSITY svisvensnsssss  S.G. 0.50-0.64
25 NATURAL DURABILITY ,,, Moderately durable
26 PRESERVATION .4iv4veeve  Easy
27 SAWING vesvveveesevess Easy
28 SEASONING svevsivssses Easy
29 OTHER FEATURES s4viees -
UTILIZATION:

30 SAW TIMBER tvvienvens
3] ROUNDWOOD «vervvansnns

32 OTHER PRODUCTS sevrers

Heavy construction; light construction; boxes;
boat-building.

Building poles; transmission poles; fence
posts; longfibre pulp; fuelwood.

Resins

8 RAINFALL REGIME +444vs Summer
9 DRY SEASON «evevasssss 2-4 months
10 Mean max, TEMP,
HOTTEST MONTH +vuvvaes 23-32°C
11 MEAN MIN, TEMP,
COLDEST MONTH sivevess 4-12°C
12 MEAN ANNUAL TEMP. +uv. 15-24°C
SOILS:
13 TEXTURE +vvvevenresees Light/medium/heavy
14 REACTION 4uvrvsevnsass Acid

15 DRAINAGE vivvvvnnvnss
16 OTHER CHARACTERISTICS

Free draining; occasionally seasonally waterlogged

Tolerates shallow soils.

SILVICULTURE :

17 SIZE vivverninennniinns
18 DESCRIPTION +vesvvess
19 FORM vvvvvnrnvsnnninns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 20-30 m; d = 60-100 cm
Evergreen; light crowned.
Acceptable/exceptional
Strongly demanding

Fire resistant; tolerates salt winds; frost
resistant; drought hardy; termite resistant.

NURSERY:
33 SEED SOURCES «ievsvnas

3 SEEDS PER KILOGRAMVE .
35 STORAGE +vvsvnenrnsss
PRE=TREATMENT v evvnis
37 PLANTING STOCK sevssus
SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

USA; S. Africa; Australia.

27,000-34,000; or 14,500 plants/kg of seed.
Dry, cold and airtight for several years.
Stratify in damp sand for thirty days.
Potted; bare-rooted plants.

Requires mycorrhizae.

Germinates in 15-20 days.
Plantable size in 6-8 months.

PRINCIPAL PESTS AND
DISEASES:

I'K) RN RN NN RN NN NN

The most resistant pine to Diplodia pinea.
Susceptible to damping off in nursery.

PRINCIPAL REFERENCES:

4 30 34 52 62 85 96 109 116 128 133
142
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SPECIES: Pinus greggii Engelm.

TAXONOMY :
1 FAMILY sevinnvonnnnnes

3 LOCAL OR TRADE NAMES .

Pinaceae

P. pseudopatula (Bois.) Hort.

PRODUCTION:
22 VoLWE (M/HA/AN) ...,

5-13

ROLE IN LAND USE:

23 IR NN NN NN NN NN NN

Windbreaks

NATURAL OCCURRENCE :
4 {ATITUDES vrvvsnnesnns
5 AREAS tvivnvininninnss

20-26°N

Mountains of Mexico.

CLIMATE:
6 ALTITUDINAL RANGE ..4.
7 MEAN ANNUAL RAINFALL ,
8 RAINFALL REGIME +ivus
9 DRY SEASON seevssrnnss
10 MEAN mAX, TEMP,
HOTTEST MONTH 4evenans
11 ~EAN MIN, TEMP,
COLDEST MONTH 4evasnes
12 MEAN ANNUAL TEMP. ...

1,700-3,100 m
650-800 mm
Summer

3-5 months

16-24°C

5-10%C
10-17%

TIMBER:

24 DENSITY vevevevnrarees
725 NATURAL DURABILITY ...
26 PRESERVATION «evvveans
27 SAWING vvivunerennisns
28 SEASONING sivvsvrvrens
29 OTHER FEATURES 41vvsss

S.G. 0.40-0.44
Non-durable
Easy

Easy

Easy

Soft and weak timber.

UTILIZATION:
30 SAW TIMBER svsvsvnrss

31 ROUNDWOOD 4rvesnrvrsns

32 OTHER PRODUCTS 41vsuis

Light construction; boxes.

Fence posts; longfibre pulp.

SOILS:

13 TEXTURE vvvennnivnnss
14 REACTION sevvennennass
15 DRAINAGE svvevsvvanens
16 OTHER CHARACTERISTICS

Medium/heavy
Neutral/acid
Free draining

Better growth on deep soils, but is adaptable.

SILVICULTURE s

17 SIZE vevervvennsennnns
18 DESCRIPTION suvsvsrnss
19 FORM svevvvnvrvnnrinnes
20 LIGHT REQUIREMENTS 444
21 OTHER CHARACTERISTICS

h=15-18 m
Evergreen
Acceptable
Strongly demanding

Frost resistant

NURSERY :
33 SEED SOURCES ssvsrenss

34 SEEDS PER KILOGRAMVE ,
35 STORAGE tiviervanrenes
PRE-TREATMENT +''vuris
37 PLANTING STOCK svvsass
SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

Mexico; S. Africa.

70,000-80,000

Dry, cold and airtight for several years.
None

Potted

PRINCIPAL PESTS AND
DISEASES:

140 RN NN NN NN NN NN

None of importance reported.

PRINCIPAL REFERENCES:

4 30 34 52 53 110 152
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SPECIES: Pinus halepensis Mill.

TAXONOMY :
1 FAMILY evvnnnnrsnnnes

3 LOCAL OR TRADE NAMES .

Pinaceae

Aleppo pine

PRODUCTION:

NATURAL OCCURRENCE :
I LATITUDES veveveesrren 30-44°N
5 AREAS +vssvesssersssss Throughout the Mediterranean, from Spain to
Turkey.
CLIMATE:
6 ALTITUDINAL RANGE ..., 1,500-2,50C m
7 MEAN ANNUAL RAINFALL . 400-800 mm
8 RAINFALL REGIME ,..¢4 Winter
9 DRY SEASON ssessssssss 5-6 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +uvenves  26-34°C
11 MEAN MIN, TEMP,
COLDEST MONTH +4vevess  2-10%C
12 MEAN ANNUAL TEMP, ..uo  15-20°C
SOILS:
13 TEXTURE +vvsvvesssrssss  Light/medium
14 REACTION +vveevssveses Alkaline/neutral/acid
15 DRAINAGE svsvsvsressss Free draining
16 OTHER CHARACTERISTICS  Adaptable to most soil conditions including
shallow soils and slightly saline soils.
SILVICULTURE :
17 SIZE vvessnsnssrasssss h = 15-18 m
18 DESCRIPTION 4ysssvssss Evergreen
19 FORM soessnsnnsesssrss Poor
20 LIGHT REQUIREMENTS ... Strongly demanding
21 OTHER CHARACTERISTICS Moderately fire resistant; termite resistant;

tolerates salt winds; frost resistant; drought
hardy; generally used for protection rather
than production planting.

2 voLwE (WHA/AN) 11y 511

ROLE IN LAND USE:

23 Vesieseessesssssssssses Shade and shelter; windbreaks; dune-fixation;
anti-erosion.

TIMBER:

24 DENSITY vevvevssssnsss SeG. 0.50-0.53

25 NATURAL DURABILITY .,, Moderately durable

26 PRESERVATION vivvvsens

27 SAWING svivsssvsnsssss Easy

28 SEASONING sevsvierasss Easy

29 OTHER FEATURES s1vveis

UTILIZATION:

30 SAW TIMBER tsssessssss Heavy construction; light construction; boxes.

3] ROUNDWOOD s+sssssssssss Building poles; fence posts; fuelwood.

32 OTHER PRODUCTS ts1vsss Resins.

NURSERY:

33 SEED SOURCES «sssssess Most Mediterranean countries and Australia.

34 SEEDS PER KILOGRAMME . 30,000-60,000

35 STORAGE sesssssessssss Dry, cold and airtight for several years.

36 PRE-TREATMENT s44s1ss Nome

37 PLANTING STOCK svsvvss Potted or direct sown.

38 SPECIAL REQUIREMENTS . -

39 GERMINATION AND GROWTH Germinates in 15-30 days.

Plantable size in 12-18 months.

PRINCIPAL PESTS AND
DISEASES:

40

IR RN RN RN NN RN

Susceptible to Diplodia pinea and heavily
attacked by processionary caterpillar
Thaumetopoea wilkinsoni in the Mediterranean.

PRINCIPAL REFERENCES:

4 30 34 52 71 84 95 121 128 134 152
154
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SPECIES: Pinus kesiya Royle ex Gordon

TAXONOMY :
1 FAMILY vvvvvnnveninns
2 SYNONYMS 4vvvvvvennnns

3 LOCAL OR TRADE NAMES ,

Pinaceae

P. khasya Royle; P. insularis Endl.

Khasya pine; Khasi pine; Benguet pine.

PRODUCTION:
2 VoL (M/HA/AN) ...

10-30

ROLE IN LAND USE:

NATURAL OCCURRENCE :
4 LATITUDES vvennvnnrnes
5 AREAS turviriiiniiniis

11-30°N

Luzon Island, Philippines; India; Burma;
Thailand , Vietnam.

TIMBER:

24 DENSITY vivrvinnvinaes
25 NATURAL DURABILITY ...,
26 PRESERVATION 4uvervsis
27 SAWING vevverveveninne
28 SEASONING svrvvrvrenss
29 OTHER FEATURES +4vrvrs

S.G. 0.50-0.72
Non~durable

Easy

Easy

Easy

Good quality timber.

UTILIZATION:
30 SAW TIMBER turvssnrnss

3] ROUNDWOOD tsvvrveninss

32 OTHER PRODUCTS vevevis

Heavy construction; light construction; boxes.

Building poles; fuel (c.v. = 23,161 kJ/kg);
veneer/plywood; longfibre pulp.

Resins

CLIMATE:
6 ALTITUDINAL RANGE .... 1,000-2,000 m
7 MEAN ANNUAL RAINFALL ., 700-1,800 mm
8 RAINFALL REGIME 44444 Summer
9 DRY SEASON +vevevsvsss 2-6 months
10 MeAN max, TEMP,

HOTTEST MONTH +44vevss  26-30°C

MEAN MIN. TEMP,

COLDEST MONTH sevsvaes  10-18°C

MEAN ANNUAL TEMP. ,..» 17-22%C
SOILS:
13 TEXTURE vvvsvesssrsess  Light/medium/heavy
14 REACTION svurveenvsees  Acid

15 DRAINAGE +vvvvsnnsnnns
16 OTHER CHARACTERISTICS

Free draining

SILVICULTURE :

17 SIZE vevvivinnsnnnasns
18 DESCRIPTION suvsnrsnrs
19 FORM vuvevvivrnnnaiins
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-35 m; d = 80-120 cm
Evergreen

Acceptable

Strongly demanding

Termite resistant; substantial provenance
variation; frost tender.

NURSERY:
33 SEED SOURCES «vesrvass

34 SEEDS PER KILOGRAMVE .
25 STORAGE +vvvrvvsnrnnes
35 PRE-TREATMENT 4isvirrs
37 PLANTING STOCK sessses
32 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

India; Madagascar; Philippines; Thailand; Zambiag

55,000-62,000; or 25,000 plants/kg of seed.
Dry, cold and airtight for several years.
None

Potted

Requires mycorrhizae.

Germinates in 8-10 days.
Plantable size in 4-6 months.

PRINCIPAL PESTS AND
DISEASES:

LlO RN NN RN NN )

Liable to Dothistroma pini attack in Africa and
shoot borers in Asia. Damping off in nursery.

PRINCIPAL REFERENCES:

3 4 30 3485 96 107 109 128 152
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SPECIES: Pinus merkusii Jungh & de Vriese (continental provenances)

TAXONOMY :
1 FAMILY civivnnnnisnnes

3 LOCAL OR TRADE NAMES

Pinaceae

Tenasserim pine; Merkus pine.

PRODUCTION:
2 voLwe (C/HAVAN) ...

8-18

ROLE IN LAND USE:

23 RN NN NN NN NN

NATURAL OCCURRENCE :
L LATITUDES tviveervrnns
5 AREAS survrinnnisenans

11-21°8
Mainland S.E. Asia from N.W. India to Cambodia.

CLIMATE:

6 ALTITUDINAL RANGE ...

7 MEAN ANNUAL RAINFALL ,

8 RAINFALL REGIME +1vu1s

9 DRY SEASON tevvrvnrrss

10 MEAN MAX, TEMP,
HOTTEST MONTH +vvvvis

11 MEAN MIN, TEMP,

12 MEAN ANNUAL TEMP, ...,

0-900 m
1,000-2,800 mm
Summer

2-5 months

24-32%

18-24°C
21-28%

TIMBER:

24 DENSITY vevversonnnnns
25 NATURAL DURABILITY ...
26 PRESERVATION vsvssvess
27 SAWING vvvvvenernnrens
28 SEASONING suvvevnnrsns
29 OTHER FEATURES «vvvess

S.G. 0.65-0.80
Moderately durable
Easy

Easy

Easy

UTILIZATION:
30 SAW TIMBER sevvrnnnvss

31 ROUNDWOOD ssvessansnss

Heavy construction; light construction; boxes.

Transmission poles; longfibre pulp; veneer/
plywood; fuel (c.v. = 22,876 ki/kg).

SOILS:

13 TEXTURE vvvivvnnnnnnse
14 REACTION sevenvvnnenns
15 DRAINAGE +eevvenvvanss
16 OTHER CHARACTERISTICS

Light/medium/heavy
Acid
Free draining

Adaptable to most soil conditions.

SILVICULTURE :

17 SIZE veevenvnnnnvnnens
18 DESCRIPTION sevvvvvns
19 FORM sevevcrnvnninnnas
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-40 m; d = 60-90 cm
Evergreen

Exceptional

Strongly demanding

Windfirm; fire resistant; termite resistant.

Grass stage in seedling. Requires mycorrhizae.

32 OTHER PRODUCTS 4444114y Resins

NURSERY:

33 SEED SOURCES «sssvesss Thailand.

34 SEEDS PER KILOGRAMME ., 30,000-40,000
35 STORAGE s4vrsssssneess Short viability.
3 PRE-TREATMENT 1sssssss Nome

37 PLANTING STOCK sssvsss Potted

8

SPECIAL REQUIREMENTS ,
39 GERMINATION AND GROWTH

Germinates in 10-12 days.
Plantable size in 8-10 months.

PRINCIPAL PESTS AND
DISEASES:

140 RN NN NN NN NN

Less prone to shoot borer attack than P. kesiya.
Susceptible to damping off in nursery.

PRINCIPAL REFERENCES:

29 30 34 107 152
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SPECIES: Pinus merkusii Jungh & de Vriese (island provenances)

TAXONOMY :
1 FAMILY civvvnnnsvnnans

3 LOCAL OR TRADE NAMES .

Pinaceae

Tenasserim pine; Merkus pine.

PRODUCTION:
2 voLe (W/HVAN)

12-27

ROLE IN LAND USE:

TIMBER:

24 DENSITY vivevessnnoes
25 NATURAL DURABILITY ...
26 PRESERVATION «evursrss
27 SAWING sevvvevernninns
28 SEASONING «vsvereresns
29 OTHER FEATURES vevvoes

S.G. 0.58-0.80
Moderately durable
Easy

Easy

Easy

Frequent knots.

UTILIZATION:
30 SAW TIMBER vvesesnsnes

31 ROUNDWOOD +rvvsvnnnnns

32 OTHER PRODUCTS svvvees

Heavy construction; light construction; boxes.

Transmission poles; longfibre pulp; veneer/
plywood; matches; fuelwood (c.v. = 22,876 kJ/kg)

Resins

NATURAL OCCURRENCE :
I LATITUDES vevvvvserers 3%5-5°N
G AREAS svvvvesessssssss Sumatra
CLIMATE:
6 ALTITUDINAL RANGE ..., 800-1,600 m
7 MEAN ANNUAL RAINFALL . 2,000-3,000 mm
8 RAINFALL REGIME 444+ Uniform
9 DRY SEASON tsevsssesss 0-2 months
10 MEAN MAX, TEMP.
HOTTEST MONTH «vesvere  26-30°C
11 MEAN MIN, TEMP,
COLDEST MONTH suvvsees  16-22°C
12 MEAN ANNUAL TEMP, ... 19-23°%
SOILS:
TEXTURE +vssessssnsesss Light/medium
REACTION wvvvevssersss Acid

13
14
15 DRAINAGE vevvevnnsnnse
16 OTHER CHARACTERISTICS

Free draining

Adaptable to most soil conditionms.

SILVICULTURE :

17 SIZE vevvvvvnniessnnns
18 DESCRIPTION tvvvvvssss
19 FORM suveveinnsnnnnnss
20 LIGHT REQUIREMENTS ,+4
21 OTHER CHARACTERISTICS

h = 50-60 m
Evergreen
Acceptable
Strongly demanding

Termite resistant

NURSERY:
SEED SOURCES vevvreces

SEEDS PER KILOGRAMME .
STORAGE wssvvnnnnsnsns
PRE-TREATMENT svavsens
PLANTING STOCK vvvsaes
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

B W

Sumatra; Java.

60,000

Dry for one to two years.

None

Potted

No grass stage. Requires mycorrhizae

Germinates in 10-12 days.
Plantable size in 8 months.

PRINCIPAL PESTS AND
DISEASES:

qO N NN BRI R BB BRI R )

Attacked by 'Looper' caterpillars in Indonesia.
Damping off in nursery.

PRINCIPAL REFERENCES:

29 30 34 107 149 152

L12



PRODUCTION:

SPECIES: Pinus michoacana Martinez
TAXONOMY :
1 FAMILY suvvsvvvvessess Pinaceae
2 SYNONYMS 4vvvvuvensvss =
3 LOCAL OR TRADE NAMES , Michoacan pine.
NATURAL OCCURRENCE :
i LATITUDES «vvvvvvrnees  16-23°N
D AREAS 4vvsvssssrsnssss  Central and Southern Mexico.
CLIMATE:
6 ALTITUDINAL RANGE ..., 1,000-2,300 m
7 MEAN ANNUAL RAINFALL , 1,000-1,700 rm
8 RAINFALL REGIME ..,.,.., Summer
9 DRY SEASON svvevsvssss 2-3 months
10 mEAN max, TEMP,
HOTTEST MONTH 4vuvvess  24-28°C
MEAN MIN, TEMP.
COLDEST MONTH +1vvvess  6-12°C
MEAN ANNUAL TEMP, ... 14-21°C
SOILS:
13 TEXTURE svivevvssessss  Medium/heavy
14 REACTION yivivivsvsess  Acid
15 DRAINAGE v4vsvsvrsssss Free draining
16 OTHER CHARACTERISTICS Better growth on deep soils.
SILVICULTURE
17 SIZE vvvvivriinssisnss B =20-25m
18 DESCRIPTION 4vsvervsrs Evergreen
19 FORM vvevvsvsvineniers Acceptable
20 LIGHT REQUIREMENTS ... Strongly demanding
21 OTHER CHARACTERISTICS  Moderately resistant to fire and frost.

2 voLwe (C/HAAN) L..e 6-12

ROLE IN LAND USE:

23 siiiieressninineneses Windbreaks.

TIMBER:

2L DENSITY visevvvesnsses S.G. 0.48-0.50

25 NATURAL DURABILITY .., Non-durable

26 PRESERVATION ievvsees Easy

27 SAWING vivvisvssesness Easy

28 SEASONING +¢svesenesss Easy

29 OTHER FEATURES 14vsves

UTILIZATION:

30 SAW TIMBER tesvevserse Heavy construction; light construction; boxes.

3] ROUNDWOOD ¢esssveessss Transmission poles; longfibre pulp; veneer/
plywood.

32 OTHER PRODUCTS 1v4v14s Resins

NURSERY:

33 SEED SOURCES «vesssess Mexico; S. Africa.

34 SEEDS PER KILOGRAMVE . 25,000-35,000

35 STORAGE «ivsssssseerss Dry, cold and airtight for onme to two years.

36 PRE~-TREATMENT 4vivssvs  Nome

37 PLANTING STOCK 44444y Potted

33 SPECIAL REQUIREMENTS . -

39 GERMINATION AND GROWTH -

PRINCIPAL PESTS AND

DISEASES:
40 tiviviivisssisasasenss  None of importance reported.
PRINCIPAL REFERENCES: 4 30 34 53 110 152

81¢



SPECIES: Pinus montezumae Lamb.
TAYONOMY ;
1 FAMILY 44sivsvsiissses  Pinaceae

3 LOCAL OR TRADE NAMES .

Montezuma pine.

PRODUCTION:
2 voLWE (M/HA/AN) ...

6-12
ROLE IN LAND USE:
23 Wetrsvetesersesssavass Windbreaks
TIMBER:
2L DENSITY vvvvesvennsses S-G. 0.40-0.50
25 NATURAL DURABILITY .., Non-durable
26 PRESERVATION tvvvsesss Easy
27 SAWING vevvvvevsrrsess Easy
28 SEASONING sssssersiess Easy
79 OTHER FEATURES ,+::+ss» Knotty if not pruned.

UTILIZATION:
30 SAW TIMBER «vvevnnnars

31 ROUNDWOOD tsevnsvnnrns

32 OTHER PRODUCTS srvvves

Heavy construction; light construction; boxes.

Fence posts; fuel and charcoal; longfibre pulp;
veneer/plywood.

Resins

NATURAL OCCURRENCE:
L LATITUDES 4vervrersreee  16-23°N
G AREAS 44vvvessssneesss Highlands of Mexico and Guatemala.
CLIMATE:
6 ALTITUDINAL RANGE ,... 1,400-3,000 m
7 MEAN ANNUAL RAINFALL . 900-1,600 mm
8 RAINFALL REGIME +u44y Summer
9 DRY SEASON «vsssesvees 2-3 months
10 MEAN max., TEMP,
HOTTEST MONTH +vvvvees  18-24°C
11 MeAN MIN, TEMP.
COLDEST MONTH +uvvvees  4-12°C
12 MEAN ANNUAL TEMP, ... 11-18°C
SOILS:
13 TEXTURE evveveersvasss Light/medium
14 REACTION +vvvvvinrenes  Acid
15 DRAINAGE t4vssvsnsssss Free draining

16 OTHER CHARACTERISTICS

Better growth on fertile and deep soils.

SILVICULTURE :

17 SIZE vivevnvvnnnrinnns
18 DESCRIPTION vvevrverses
19 FORM suvvvnriinnniinns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 25-30 m

Evergreen

Acceptable

Strongly demanding; moderately shade tolerant

in youth.
Moderately resistant to fire and frost.

NURSERY:
33 SEED SOURCES «esssvess

34 SEEDS PER KILOGRAMME .
35 STORAGE +vsvvvevnrrses
35 PRE-TREATMENT 44vvvses
37 PLANTING STOCK sevsars
38 SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

Mexico; Guatemala; S. Africa.

35,000-50,000

Dry, cold and airtight for ome to two years.
None

Potted

Mycorrhizae required.

No information available on germination.
Plantable size in 18-24 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

4 30 34 52 53 110 128 152
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SPECIES: Pinus occidentalis Swartz

TAXONOMY :
1 FAMILY vuvnvvennrennns

3 LOCAL OR TRADE NAMES .

Pinaceae

P. cubensis Griseb.

West Indian pine.

PRODUCTION:
2 voLwe (M/HVAN) 1ol

NATURAL OCCURRENCE:
I LATITUDES svvussnnnses
5 AREAS tiverninvrnininns

18-21°N

Island of Hispaniola and Eastern Cuba.

CLIMATE:
6 ALTITUDINAL RANGE 444
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME vvrvs
G DRY SEASON tvrvverrnss
10 mean max, TEMP,
HOTTEST MONTH 4uvsanss
11 MEAN MIN, TEMP,
COLDEST MONTH +1ssunis
12 MEAN ANNUAL TEMP, ..4»

0-1,500 m
1,300-1,500 mm
Summer

2-4 months

26-32%

10-16°C
18-24°¢C

5-10
ROLE IN LAND USE:
B 1800 RN RN BRI RBIN NS -
TIMBER:
24 DENSITY tvevivnnnnsses -
25 NATURAL DURABILITY .., Non-durable
20 PRESERVATION +¢ssi04ss Easy
27 SAWING suvivvivenesess Easy
28 SEASONING t4ssvvssssss Easy

29 OTHER FEATURES 4vvoess

UTILIZATION:
30 SAW TIMBER tvvevvnnere

31 ROUNDWOOD sreeenrarsss

32 OTHER PRODUCTS ssseers

Heavy construction; light construction; boxes.

Transmission poles; fence posts; longfibre pulp.

Resins

SOILS:

13 TEXTURE «vvrvvnnnannss
14 REACTION vuvvervnvanss
15 DRAINAGE svvervinrines
16 OTHER CHARACTERISTICS

Light/medium/heavy
Acid
Free draining; moist.

Adaptable to most soil conditions.

SILVICULTURE :

17 SIZE vovvrevincnnsnnss
18 DESCRIPTION «vsnvvrns
19 FORM suvervivnvnnsnnss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 25-35 m

Evergreen; light crowned.
Exceptional

Strongly demanding

Termite resistant

NURSERY:
33 SEED SOURCES srversrns

34 SEEDS PER KILOGRAMVE ,
35 STORAGE «vvsvvsnnnnnrs
3 PRE-TREATMENT (vvvinns
37 PLANTING STOCK sevnves
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Cuba; Dominican Republic; Haiti.

35,000-40,000

None

Potted

Mycorrhizae required.

Plantable size in 10-12 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported. Susceptible to
damping off in nursery.

PRINCIPAL REFERENCES:

30 34 52 152

0¢¢



SPECIES: Pinus oocarpa Schiede

TAXONOMY :
1 EAMILY vvevvnvinnninas
2 SYNONYMS vuvvurvursnns

3 LOCAL OR TRADE NAMES .

Pinaceae

Ocoti pine.

PRODUCTION:
22 VoLWE (C/HA/AN) ..

10-40

ROLE IN LAND USE:

NATURAL OCCURRENCE:

4 LATITUDES 4uuvvsenrers 13-28°N
5 AREAS +vrssssnsssnasass Central America, from North Mexico to Nicaragua.
CLIMATE:

6 ALTITUDINAL RANGE ...

1,000-2,400 m

TIMBER:

24 DENSITY vevvvvvnnnnens
25 NATURAL DURABILITY ...
26 PRESERVATION +1ssvuess
27 SAWING «vvvvvrevrenss
28 SEASONING vovvvvsvinss
29 OTHER FEATURES.:ssvs1s

S.G. 0.45-0.60
Moderately durable
Easy

Easy

Easy

UTILIZATION:
30 SAW TIMBER wuvvvurvvss

3] ROUNDWOOD 4vvvrvsnnsss

32 OTHER PRODUCTS 4usvass

Light construction; boxes.

Transmission poles; fence posts; longfibre pulp.

Resins

7 MEAN ANNUAL RAINFALL , 750-1,500 mm
8 RAINFALL REGIME +v44y, Summer
G DRY SEASON svvssssssss 2-6 months
10 Mean max, TEMP,

HOTTEST MONTH 4usess,  20-30°C

MEAN MIN, TEMP,

COLDEST MONTH vvvevves 8-16°C

MEAN ANNUAL TEMP, ... 13-21°C
SOILS:
13 TEXTURE +vvsvsvsssnses Light/medium/heavy
14 REACTION 44vvvvvsseess Neutral/acid
15 DRAINAGE +ssssssvsssss Free draining

16 OTHER CHARACTERISTICS

Tolerates shallow soils.

SILVICULTURE :

17 SIZE vivvivienivnnnnns
18 DESCRIPTION 4eavvvians
19 FORM vvuvinnnennnarens
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h =20-40m

Evergreen; light crowned.

Exceptional to poor (depending on provenance) .
Strongly demanding

Termite resistant; substantial provenance
variation; slightly frost tender.

NURSERY:
33 SEED SOURCES vvvvesvirs

34 SEEDS PER KILOGRAMVE .
35 STORAGE wvvvvervnnerss
30 PRE-TREATMENT 4veveres
37 PLANTING STOCK wrsvaus
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

B&lize; Guatemala; Honduras; Nicaragua.

41,000-55,000

Dry and cold for several years.
None

Potted

Mycorrhizae required.

Germinates in 14-21 days.
Plantable size in 6-8 months.

PRINCIPAL PESTS AND
DISEASES:

Generally similar to P. caribaea var. hondurensis |

PRINCIPAL REFERENCES:

4 30 34 52 53 75 85 99 100 101 110 152
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SPECIES: Pinus palustris Mill.

TAXONOMY :
1 FAMILY civiviennsninnns

3 LOCAL OR TRADE NAMES .

Pinaceae

g. australis Michx.

Longleaf pine.

PRODUCTION:
2 voLwE (M/HAVAN) .

ROLE IN LAND USE:

23 CRURCRURU R RU R NI I B SRR B )

NATURAL OCCURRENCE :
U LATITUDES svevesnnsnns
G AREAS 1ivrvienirinnnes

27-36°N
Atlantic and Gulf States of USA.

CLIMATE:
6 ALTITUDINAL RANGE ...,
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +1vvss
9 DRY SEASON ssvesnrnsss
10 MeAN MAX. TEMP,
HOTTEST MONTH +vvvenis
11 MEAN MIN, TEMP,
COLDEST MONTH savearns
12 MEAN ANNUAL TEMP, ,.44

0-1,500 m
1,000-2,000 mm
Summer

2-3 months

27-31%

8-12%
16-22%C

TIMBER:

24 DENSITY savvenvansenes
25 NATURAL DURABILITY .44
26 PRESERVATION «evvveres
27 SAWING +evvnrivanninns
28 SEASONING «vvrvvsenanss
29 OTHER FEATURES tevvsis

S.G. 0.54-0.58
Moderately durable
Easy

Easy

Easy

Suffers from resin checks.

UTILIZATION:
30 SAW TIMBER wrvvsnsssss

3] ROUNDWOOD «srervanssss

32 OTHER PRODUCTS 4evvsrs

Heavy construction; light construction; boxes;
boat building.

Transmission poles; fence posts; fuel and
charcoal; longfibre pulp.

Resins

SOILS:

13 TEXTURE «vvvnvennvnnee
14 REACTION vivvivvrsenas
15 DRAINAGE vevvrvrenisns
16 OTHER CHARACTERISTICS

Light/medium
Acid
Free draining; moist.

Adaptable to most soil conditions.

SILVICULTURE :

17 SIZE vevuvvvnvininnans
18 DESCRIPTION vevvvrines
19 FORM vovvivnnnnniinnns
20 LIGHT REQUIREMENTS .44
21 OTHER CHARACTERISTICS

h = 25-30 m

Evergreen; light crowned.
Acceptable

Strongly demanding

Windfirm; moderately frost resistant.

NURSERY:
33 SEED SOURCES svvsssnns

34 SEEDS PER KILOGRAMME .
35 STORAGE wevrvervvanenes
36 PRE-TREATMENT 44vsseis
3] PLANTING STOCK sassses
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

USA; S. Africa.

8,000-11,000

Dry, cold and airtight for several years.
None

Potted

Seedlings with grass stage. Requires
mycorrhizae.

Germinates in 7-11 days.
Plantable size in 12-18 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported. Susceptible to
damping off in nursery.

PRINCIPAL REFERENCES:

4 30 34. 62 116 133 152
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SPECIES: Pinus patula Schiede and Deppe subsp. patula

TAXONOMY :
1 FAMILY vevvinnnvinnans

3 LOCAL OR TRADE NAMES .

Pinaceae

Patula pine.

PRODUCTION:

NATURAL OCCURRENCE :
L LATITUDES «vevevrannns

18-20°N

22 VOLUME (P/HA/AN) vuv 15240

ROLE IN LAND USE:

23 Cererersrvesersssrsees Windbreaks
TIMBER:

L DENSITY +veevessernses S:G. 0.38-0.50

NATURAL DURABILITY 44
26 PRESERVATION «ievrvass
SAWING +vvevrevenarnns
28 SEASONING «vvenervenns
29 OTHER FEATURES t4vvans

Non-durable

Easy

Easy

Easy

Light and of only moderate strength.

UTILIZATION:
30 SAW TIMBER wrvevvrsens

31 ROUNDWOOD srvsvrvnnrss

32 OTHER PRODUCTS vevvins

Light construction; boxes.

Transmission poles; fence posts; longfibre pulp.

5 AREAS s4vvvvsessssesss South Central Mexico.
CLIMATE:
6 ALTITUDINAL RANGE ,.s4 1,400-3,200 m
7 MEAN ANNUAL RAINFALL , 750-2,000 mm
8 RAINFALL REGIME +..44+ Summer
G DRY SEASON sssssssssss 0-3 months
10 MeaN mAx, TEMP,
HOTTEST MONTH ssvvvess  20-29°C
MEAN MIN, TEMP,
COLDEST MONTH +vvuvess  6-12°C
MEAN ANNUAL TEMP, .... 12-18°C
SOILS:
13 TEXTURE «ivvervseensss Light/medium
14 REACTION vssvessrsesss Neutral/acid
15 DRAINAGE vivvessrserss Free draining; moist.

16 OTHER CHARACTERISTICS

Better growth on deep soils.

SILVICULTURE :

17 SIZE vevvvvvnvininnnns
18 DESCRIPTION vevvuvanns
19 FORM vuvvvnrnvsnnaiinns
20 LIGHT REQUIREMENTS 44,
2] OTHER CHARACTERISTICS

h =20-30 m

Evergreen
Acceptable/exceptional
Strongly demanding

Moderately frost resistant.

NURSERY :
33 SEED SOURCES wrvevrsns

3L SEEDS PER KILOGRAMME .
35 STORAGE wvivvevsnnnres
35 PRE-TREATMENT 4vvvvrrs
3/ PLANTING STOCK sevvuus
33 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Most Eastern and Southern African countries and
Mexico

100,000-140,000; or 69,000 plants/kg of seed.
Dry, cold and airtight for several years.
None

Potted; bare-rooted plants.

Requires mycorrhizae.

Germinates in 15-16 days.
6-12 months in nursery.

PRINCIPAL PESTS AND
DISEASES:

% R IR R NI N U B RN R )

Attack by Diplodia pinea causing cankers and

dieback. Susceptible to damping off in nursery.

PRINCIPAL REFERENCES:

4 30 34 52 53 109 128 133 152 175
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SPECIES: Pinus patula subsp. tecubumanii (Schwerdt.) Mittak & Styles

TAXONOMY :
1 FAMILY wavuveninnsnsns
2 SYNONYMS 4evuvenvinnes

3 LOCAL OR TRADE NAMES .

Pinaceae

Formerly thought to be some southern provenance
of P. oocarpa.

PRODUCTION:
22 voLWE (M/HA/AN) ovos

ROLE IN LAND USE:

NATURAL OCCURRENCE :
U LATITUDES »ovvsverenns
5 AREAS vivirriniiniiiis

12-19°N

Guatemala; Honduras; Nicaragua.

TIMBER:

2 DENSITY vevvvvnrennses
25 NATURAL DURABILITY ...
26 PRESERVATION 44vsrrais
27 SAWING «ivvvvivvrenss
28 SEASONING vuvvevererns
29 OTHER FEATURES +4vrvss

S.G. 0.41-0.57 (increases with age).
Poor; attacked by borers and termites.
Easy

Easy

Easy

Frequent knots. Relatively low resin content
for Pinus species.

UTILIZATION:
30 SAW TIMBER vvvvvenesss

3] ROUNDWOOD svsvnvervses

32 OTHER PRODUCTS 4uvvsss

Light structural uses; flooring; vehicles;
food containers; furniture; boxes.

Veneer/plywood; pulp; particleboard; poles;
turnery.

CLIMATE:
6 ALTITUDINAL RANGE ..., 1,000-2,500 m
7 MEAN ANNUAL RAINFALL , 1»000-3,0C0 mm
8 RAINFALL REGIME ,..,,.,, Summer
9 DRY SEASON +vsvvissss, 24 months
10 Mean max. TEMP,

HOTTEST MONTH +.v.v.y,  22-32°C
11 MEAN MIN, TEMP.

COLDEST MONTH +1vovi,y  10-18°C
12 MEAN ANNUAL TEMP, ..., 15-23°C
SOILS:
13 TEXTURE +ivvvvevvnssss  Medium/light
18 REACTION tvrevvnrnnees Neutral/acid
15 DRAINAGE +vivvsvsrvisss  Free draining
16 OTHER CHARACTERISTICS  Deep
SILVICULTURE :
17 SIZE vevevvvonansesess h =60-55m

18 DESCRIPTION 4vvvvvvrss
19 FORM vuvivnvenvnnrinee
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

Fvergreen: light crowned.
Exceptional

Drought susceptible on shallow soils; frost
tender.

NURSERY:
33 SEED SOURCES tvvsvrsss

34 SEEDS PER KILOGRAMVE .
35 STORAGE wvvrvevrarinss
30 PRE-TREATMENT vuvevis
37 PLANTING STOCK savvses
$, SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Honduras; Guatemala; Nicaragua.

90,000

Dry, cold, sealed.

None

Potted; bare-rooted plants.

PRINCIPAL PESTS AND
DISEASES:

Similar to Pinus patula subsp. patula.

PRINCIPAL REFERENCES:

444



SPECIES: Pinus pinaster Aiton (Portuguese provenances)

TAXONOMY :
1 FAMILY vevvievnvninns

3 LOCAL OR TRADE NAMES .

Pinaceae

P. maritima Poir.

Maritime pine; Cluster pine.

PRODUCTION:
2 voLwe (C/HAAN) L.

12-24

ROLE IN LAND USE:

Windbreaks; dune fixation.

NATURAL OCCURRENCE :
4 LATITUDES vevvvrnsenss
5 AREAS tevieiiviniiinns

38-42°N
Portugal

CLIMATE:
6 ALTITUDINAL RANGE ...4
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +ivves
9 DRY SEASON tevervrsnss
10 mEAN MAX. TEMP,
HOTTEST MONTH «uvvesss
11 MEAN MIN. TEMP,
COLDEST MONTH +uvvvsss
12 MEAN ANNUAL TEMP, 414,

1,400-2,500 m
625-1,300 mm
Winter/uniform

1-3 months
21-30%

3-13%
12-18%C

TIMBER:

284 DENSITY wevvervnnsenns
25 NATURAL DURABILITY ...
26 PRESERVATION tssvvrens
27 SAWING vivvrstvnrarens
28 SEASONING vievvvreanss
29 OTHER FEATURES svverrs

S.G. 0.45-0.48
Non-durable
Easy

Easy

Easy

UTILIZATION:
30 SAW TIMBER tevvranvnns

3] ROUNDWOOD «sevvsnnsrns

32 OTHER PRODUCTS 4rvvsss

Heavy construction; light construction; boxes.

Building poles; transmission poles; fence posts;
longfibre pulp; fuel (c.v. = 20,176 kJ/kg).

Resins

SOILS:

13 TEXTURE «vvvvenvunnns
14 REACTION suveviverinns
15 DRAINAGE sevvvvresnnns
16 OTHER CHARACTERISTICS

Light
Acid
Free draining

Tolerates shallow soil and is adaptable to
most soil conditions.

SILVICULTURE :

17 SIZE vivevnvienninnnes
18 DESCRIPTION tvvvvivvss
19 FORM vuvvuniiennsinnss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h =20-30m
Evergreen
Acceptable
Strongly demanding

Windfirm; moderately tolerant of salt winds
and frost.

NURSERY:
33 SEED SOURCES sssvisess

34 SEEDS PER KILOGRAMME ,
35 STORAGE wevvvesrsrsnes
35 PRE-TREATMENT tevinnes
37 PLANTING STOCK svevves
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Portugal; Australia.

14,000-26 ,000

Dry, cold and airtight for several years.
None

Potted; direct sown; bare-rooted plants.
Requires mycorrhizae.

Germinates in 24-30 days.
Plantable size in 12-18 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported. Susceptible to
damping off in nursery.

PRINCIPAL REFERENCES:

4 30 34 52 71 84 128 133 152
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SPECIES: Pinus pinea L.

TAXONOMY
1 FAMILY ovnvennnrsenes

3 LOCAL OR TRADE NAMES ,

Pinaceae

Umbrella or Stone pine.

PRODUCTION:
2 VoLwE (M/HAV/AN) 11

3-5

ROLE IN LAND USE:

B CRCRCRURU N AR B BRI R B B )

Shade and shelter; windbreaks; dune fixation;
anti-erosion.

NATURAL OCCURRENCE:
4 LATITUDES «vvanssnsnes
5 AREAS srvvininnieniins

33-44°8
Iberian peninsula; N. and E. Mediterranean.

CLIMATE:
6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME 144444
G DRY SEASON «vvesunrnrs
10 MeEAN MAX, TEMP,
HOTTEST MONTH vevannis
11 MEAN MIN. TEMP,
COLDEST MONTH +4vevis
12 MEAN ANNUAL TEMP: 444

1,500-2,500 m
400~800 mm
Winter

4-6 months

25-35°C

4-14°¢
14-18%

TIMBER:

2 DENSITY vevevvesnsenss S.G. 0.50
75 NATURAL DURABILITY ,., Non-durable
26 PRESERVATION tsvvveees -

27 SAWING s¢svveerivaress Easy

28 SEASONING +vveeneresss Easy

29 OTHER FEATURES svveres -
UTILIZATION:

30 SAW TIMBER «rvvevnnrss
31 ROUNDWOOD serevsnnsss

32 OTHER PRODUCTS 4evvsss

Light construction; boxes.

Fence posts; fuel and charcoal.

Edible seeds.

SOILS:

13 TEXTURE wvvinnvnnnenss
14 REACTION 4vvvnvnnsenas
15 DRAINAGE «evvvinrnssss
16 OTHER CHARACTERISTICS

Light/medium
Acid
Free draining

Tolerates shallow soils.

SILVICULTURE :

17 SIZE vivvvnnnrenniiens
18 DESCRIPTION vevvevvens
19 FORM sevenvinvinionnss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 15-25 m

Evergreen; open-crowned.
Poor

Strongly demanding

Fire resistant; termite resistant; tolerates
salt winds; moderately frost resistant; drought
hardy; requires wide spacing.

NURSERY:
33 SEED SOURCES svsvssess

3l SEEDS PER KILOGRAMVE .
35 STORAGE 1vsssrenrsases
36 PRE~TREATMENT 4evvvens
37 PLANTING STOCK ssvvrse
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Most Mediterranean countries.

1,200-1,400

Dry, cold and airtight for several years.
Soak in cold water for ome to two days.
Potted; bare-rooted plants.

Germinates in 13-23 days.
Plantable size in 18-24 months.

PRINCIPAL PESTS AND

DI St Heavily attacked by processionary caterpillar

L Thaumetopoea wilkinsoni in Mediterranean region.
Susceptible to damping off in nursery.

PRINCIPAL REFERENCES: 4 30 34 71 84 95 152
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SPECIES: Pinus ponderosa Dougl. var. arizonica (Engelm.) Shaw

TAXONOMY :

1
2

3

FAMILY vovunnninnnnas
SYNONYMS +vvvvnnnnnas

LOCAL OR TRADE NAMES .

Pinaceae

P. arizonica Engelm.

Ponderosa pine

PRODUCTION:
2 voLwE (M/HAVAN) +ois

5-20

ROLE IN LAND USE:

3

RN NN NN NN

Windbreaks; anti-erosion.

NATURAL OCCURRENCE:

4
5

LATITUDES seevssnnnnss
AREAS vvvvvinnnnnnnnas

23-35°N

New Mexico, Arizona and Northern Mexico.

(LIMATE:

b
7
8
9
10

1
12

ALTITUDINAL RANGE 44414
MEAN ANNUAL RAINFALL .
RAINFALL REGIME +ivuss
DRY SEASON svavsnnnnss
MEAN MAX, TEMP,

HOTTEST MONTH +avenuss
MEAN MIN, TEMP,

COLDEST MONTH +svvnass
MEAN ANNUAL TEMP. +44s

2,000-3,000 m
650-900 mm
Summer

1-4 months

16-24°C

0-4%
8-15%

TIMBER:

24

28
29

DENSITY tvuvnnnvnnnnnas
NATURAL DURABILITY ..
PRESERVATION 1avssves
SAWING wavrsrannnnness
SEASONING vivvannvnnss
OTHER FEATURES «v1ev e

S.G. 0.48-0.54
Non-durable
Easy

Easy

Easy

UTILIZATION:

30
31

32

SAW TIMBER wvvnvanenns

ROUNDWOOD wssvvnnnanss

OTHER PRODUCTS +vvaves

Heavy construction; light construction; boxes.

Transmission poles; fence posts; fuel and
charcoal; longfibre pulp; veneer/plywood.

Resins

SOILS:

B
14
15
16

TEXTURE sovennnnnnnnns
REACTION vavsvsnnnnnss
DRAINAGE vevennrsrines
OTHER CHARACTERISTICS

Light/medium
Alkaline/neutral/acid
Free draining

Tolerates shallow soils.

SILVICULTURE:

1
18

19
2
2

SIZE cvvvvvnnnnnsiinas
DESCRIPTION voasvnsses
FORM svvsvnnnnnnssnes
LIGHT REQUIREMENTS 4.
OTHER CHARACTERISTICS

h =25-30m

Evergreen

Acceptable

Strongly demanding; shade tolerant in youth.

Fire resistant; windfirm; frost resistant.

NURSERY :

33

3
35
36
37
38
39

SEED SOURCES tvevnvnes

SEEDS PER KILOGRAMME .
STORAGE vavvsvannnnsns
PRE-TREATMENT vvvunsss
PLANTING STOCK vevsses
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

USA; Mexico; Argentina.

22,000-25,000

Dry, cold and airtight for several years.
Stratify in damp sand for thirty days.
Potted; bare-rooted plants.

Mycorrhizae sometimes important.

Germinates in 11-20 days.
Plantable size in 24 months.

PRINCIPAL PESTS AND
DISEASES:

40

None of importance reported.

PRINCIPAL REFERENCES:

4 30 34 49 52 71 107 152

L22



SPECIES: Pinus pseudostrobus Lindl.

TAXONOMY :
1 FAMILY saovevnvnnvnnens

3 LOCAL OR TRADE NAMES .

Pinaceae

Pino blanco

PRODUCTION:

2

VOLUWE (M /HA/AN) 1o

15-30

ROLE IN LAND USE:

TIMBER:

24 DENSITY 4uusvssserssss S.G. 0.40-0.50

25 NATURAL DURABILITY ., Non-durable

26 PRESERVATION ...vv44yo Easy

27 SAWING veviivivvsnsnss Easy

28 SEASONING 4vsvssssssss Easy

729 OTHER FEATURES «v14ss+ Knotty unless pruned.
UTILIZATION:

30 SAW TIMBER «sssvsssras Light construction; boxes.
3] ROUNDWOOD +seersessves Fence posts; fuel and charcoal; longfibre pulp.
32 OTHER PRODUCTS 444v1ss Resins

NATURAL OCCURRENCE :
L LATITUDES +vvvvvrennes 14-26°N
G AREAS 4vsrevssersessss Highlands of Mexico, Guatemala and Honduras.
CLIMATE:
6 ALTITUDINAL RANGE ... 1,300~2,800 m
7 MEAN ANNUAL RAINFALL . 1,000-1,500 mm
8 RAINFALL REGIME ,4v4s: Summer/uniform
9 DRY SEASON sssveesssss 0-3 months
10 MEAN max, TEMP.
HOTTEST MONTH 4vvvvess  20-26°C
11 MEAN MIN, TEMP,
COLDEST MONTH +4vvsvss 6-12°C
12 MEAN ANNUAL TEMP. ... 13-18°C
SOILS:
13 TEXTURE vvvvvevevrssss Medium/heavy
14 REACTION +4vvvvirvesss Neutral/acid
15 DRAINAGE «evivisnsssss Free draining
16 OTHER CHARACTERISTICS -
SILVICULTURE :
17 SIZE wvvvvevervsnressss h=25-35m
18 DESCRIPTION «ievsvvess Evergreen
19 FORM 4issvsssvsesensss Exceptional
20 LIGHT REQUIREMENTS ... Moderately demanding
21 OTHER CHARACTERISTICS Moderately frost hardy; substantial provenance

variation.

NURSERY:

33

34
35
36
37
33
39

SEED SOURCES vasssrens

SEEDS PER KILOGRAMME .
STORAGE vuvvnvnannnnnan
PRE-TREATMENT s4usssss
PLANTING STOCK vovnses
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

Mexico; Guatemala; Honduras; S. Africa.

50,000-60,000

Dry, cold and airtight for several years.
None

Potted

Protect from frost in nursery.

High germination percentage in 14-21 days.
Plantable size in 15-18 months.

PRINCIPAL PESTS AND
DISEASES:

40

RN ]

Probably as susceptible as P. patula to attack
by Diplodia pinea. Susceptible to damping off
in nursery.

PRINCIPAL REFERENCES:

30 34 52 53 85 110 128 133 152
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SPECIES: Pinus radiata D. Don

TAXONOMY :
1 FAMILY svvvenvnnennnns

3 LOCAL OR TRADE NAMES .

Pinaceae

P. insignis Dougl.

Radiata; Monterey pine.

PRODUCTION:
2 voLuE (C/HA/AN) o

12-30 or more

ROLE IN LAND USE:

Windbreaks

NATURAL OCCURRENCE :
4 LATITUDES vevrssnninns
5 AREAS tavvirssaninniis

35-37°N

Isolated localities on the Californian coast.

CLIMATE:
6 ALTITUDINAL RANGE ...,
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +44ois
9 DRY SEASON ¢svvsrneres
10 MeAN max, TEMP,
HOTTEST MONTH «4vvaass
11 MEAN MIN, TEMP,
COLDEST MONTH «vvvviris
12 MEAN ANNUAL TEMP. 444

1,500-3,000 m
650~ 1,600 mm
Winter/uniform

2-3 months

20-30°C

2-12%
11-18%

TIMBER:

DENSITY wevunvvnnvsns
NATURAL DURABILITY ...
PRESERVATION +4vvvvras
SAWING «vvvvevervins
SEASONING 44 vevvsvins
OTHER FEATURES ©1vvsvs

BBRIRRE

S.G. 0.38-0.50
Easy
Easy
Easy

UTILIZATION:
30 SAW TIMBER vevvsenaees

3] ROUNDWOOD «eevesnnvnns

32 OTHER PRODUCTS sruenes

Heavy construction; light construction; boxes.

Building poles; transmission poles; fence posts;
longfibre pulp; veneer/plywood; fuelwood
(c.v. = 20,469 kJ/kg).

SOILS:

13 TEXTURE «vivnvennimnes
14 REACTION «ivvevrnsenss
15 DRAINAGE suvvvnnnssiss
16 OTHER CHARACTERISTICS

Light/medium
Neutral/acid
Free draining

SILVICULTURE :

17 SIZE vevvvvnneineninas
18 DESCRIPTION vasvvrvvees
19 FORM vovivnrvnnnrinnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h =25-35m
Evergreen

Acceptable
Moderately demanding

Tolerates salt winds; drought hardy; frost
tender.

NURSERY:
33 SEED SOURCES «ssvssres

34 SEEDS PER KILOGRAMME .
35 STORAGE svevsrvsnvanes
35 PRE-TREATMENT 4vvrvers
37 PLANTING STOCK svvssss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Australia; Chile; New Zealand; Spain; S. Africa;
USA.

33,000-50,000

Dry, cold and airtight for several years.
None

Potted; bare-rooted plants.

Requires mycorrhizae.

Germination is rapid and uniform.
Plantable size in 12 months or less.

PRINCIPAL PESTS AND
DISEASES:

["'O RN NN NN NN NN

Attack by Diplodia pinea can be very serious
causing death of tree. Susceptible to damping
off in nursery.

PRINCIPAL REFERENCES:

4 30 34 51 52 62 71 128 134 148 152 160

62¢



SPECIES; Pinus roxburghii Sarg.

TAXONOMY :
1 FAMILY covvenninnsnnss

Pinaceae

P. longifolia Roxb.

PRODUCTION:

2 voLwe (C/HAAN) 1uve -1
ROLE IN LAND USE:
23 Cesesssssasssrasssrssy Anti-erosion

3 LOCAL OR TRADE NAMES . Chir pine
NATURAL OCCURRENCE :
4 LATITUDES vevvrreerens 26-35°N

5 AREAS treriinriianninn

The Himalayas, from Afghanistan to Bhutan.

TIMBER:

2L DENSITY vvvsnnrsannses
25 NATURAL DURABILITY ...
26 PRESERVATION t4ievvis
27 SAWING vvevvrevinnvens
28 SEASONING susvevrnans
29 OTHER FEATURES «vvires

S.G. 0.45-0.55
Moderately durable
Easy

Easy

Easy

Spiral grain

UTILIZATION:
30 SAW TIMBER wuvvsvieves

3] ROUNDWOOD sevavvurvsne

32 OTHER PRODUCTS srvrans

Light construction; boxes.

Building poles; fence posts; longfibre pulp.

Resins

CLIMATE:
6 ALTITUDINAL RANGE ,.4s 1,200-2,500 m
7 MEAN ANNUAL RAINFALL , 750-1,100 mm
8 RAINFALL REGIME (.4, Summer
9 DRY SEASON «seetssvvss 2-4 months
10 MEAN max. TEMP,

HOTTEST MONTH 4444000, 20-30°C
11 MeAN MIN, TEMP,

COLDEST MONTH +uvuvees 4-12°C
12 MEAN ANNUAL TEMP, ... 12-20%
SOILS:
13 TEXTURE vvsssssssresss Light/medium/heavy
14 REACTION +vevssssssrss Neutral/acid
15 DRAINAGE vsvvsvsnsssss Free draining

16 OTHER CHARACTERISTICS

Tolerates shallow soils.

SILVICULTURE :
17 SIZE vivevvvnvenninnns
18 DESCRIPTION «vvvvraens

19 FORM suvevvinvnnennnis
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h =30-35m

Evergreen; open crowned.
Acceptable

Strongly demanding

Fire resistant; frost resistant; drought hardy.

NURSERY :
33 SEED SOURCES sersnsnns

3} SEEDS PER KILOGRAMYE .
35 STORAGE tevversvsriens
36 PRE-TREATMENT t4vviens
37 PLANTING STOCK «vveuvs
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

India; Pakistan; Nepal; S. Africa.

11,000-13,000

Dry, cold and airtight for several years.

None

Potted; direct sown; bare-rooted plants.

Germinates in 25-30 days.
Plantable size in 24 months.

PRINCIPAL PESTS AND
DISEASES:

L‘O RN RN NN NN

None of importance reported.

PRINCIPAL REFERENCES:

30 34 128 133 152 154
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SPECIES: Pinus taeda L.

TAXONOMY :

1
2

3

FAMILY vovvvnnnsnvine
SYNONYMS vuvuunnnnnnns

LOCAL OR TRADE NAMES .

Pinaceae

Loblolly pine

PRODUCTION:

NATURAL OCCURRENCE:

22 VOLUME (1P/HA/AN) ... 12-30

ROLE IN LAND USE:

23 i -

TIMBER:

24 DENSITY tvvvevevanisss S.G. 0.47-0.51

25 NATURAL DURABILITY ... Non-durable

26 PRESERVATION «ivvvs4ss Easy

27 SAWING +4vsvsvviisssrss Easy

28 SEASONING 4uvsevvviess Easy

29 OTHER FEATURES v4vvvvr =

UTILIZATION:

30 SAW TIMBER vevvvssrvss Heavy construction; light construction; boxes.

3] ROUNDWOOD +4¢vevvssrsss Transmission poles; longfibre pulp; veneer/
plywood.

32 OTHER PRODUCTS ..v.v:. Resins

L} LATITUDES 4evrreervees 28-29°N
5 AREAS tvvvssevssesssss Eastern and South-Eastern USA.
CLIMATE:
6 ALTITUDINAL RANGE .,.. 1,300-2,400 m
7 MEAN ANNUAL RAINFALL . 900-2,200 mm
8 RAINFALL REGIME ..vv4s Summer/uniform
G DRY SEASON ssesssessss 0-2 months
10 MeAN max, TEMP,
HOTTEST MONTH vvvvvsss  20-25°C
MEAN MIN., TEMP,
COLDEST MONTH +vvevvss  4-18°C
MEAN ANNUAL TEMP, (... 14-20°C
SOILS:
13 TEXTURE Cerararsaagen Light/medium/heavy
14 REACTION vvevvunrsesss  Acid
15 DRAINAGE +vvsrsvssrsss Moist; seasonally waterlogged.
16 OTHER CHARACTERISTICS -
SILVICULTLRE:
17 SIZE vovrvvveessiissss h=640-50m
18 DESCRIPTION 4uvvveievs  Evergreen
19 FORM tvevivrvnsnsnssss  Acceptable
20 LIGHT REQUIREMENTS ..+ Strongly demanding
2] OTHER CHARACTERISTICS Frost resistant; substantial provenance

variation.

NURSERY:

33

34
35
36
37
35
39

SEED SOURCES svuvuvies

SEEDS PER KILOGRAMME .
STORAGE «vvvvununnroas
PRE-TREATMENT v vussuss
PLANTING STOCK vvvuuns
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

USA; Australia; New Zealand; S. Africa.

35,000-40,000; or 20,000 plants/kg of seed.
Dry, cold and airtight for several yeras.
Stratify in damp sand for sixty days.
Potted; bare-rooted plants.

Requires mycorrhizae.

Germinates in 18-22 days.
Plantable size in 12 months.

PRINCIPAL PESTS AND
DISEASES:

4o

Canker forming rust Cronartium fusiforme in USA.
Resistant to Diplodia pinea.

PRINCIPAL REFERENCES:

4 30 34 62 116 128 133 152 165
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SPECIES: Populus deltoides Bartr. var. deltoides

TAXONOMY :
1 FAMILY vevevnnvnnrones

3 LOCAL OR TRADE NAMES .

Salicaceae

P. deltoides Bartr. var. missouriensis (Henry)
Henry.

Carolina poplar; Eastern cottonwood.

PRODUCTION:
22 voLwE (M/HA/AN) o

20-40

NATURAL OCCURRENCE:

4 LATITUDES tvrvervnssrs  30-50°N

G AREAS vvvsvssssssensss The Missouri-Mississippi basin of USA.
CLIMATE:

6 ALTITUDINAL RANGE ...
7 MEAN ANNUAL RAINFALL .

2,000-3,000 m
1,200-3,000 mm

ROLE IN LAND USE:

23 vievessensecnsernerees Shade and shelter; windbreaks; ornamental;
erosion control.

TIMBER:

24 DENSITY wevevesrvensns S.G. 0.37-0.43

25 NATURAL DURABILITY ,,, Non-durable

26 PRESERVATION 14e4sssss Difficult

27 SAWING «vvsnsesvisress Easy

28 SEASONING 44esssssssss Fair

29 OTHER FEATURES 444444, Soft, mainly used for matchmaking.

UTILIZATION:
30 SAW TIMBER vvevevvrens

3] ROUNDWOOD sssessrnrses

32 OTHER PRODUCTS servais

Boxes

Shortfibre pulp; veneer/plywood; matches;
fuelwood (c.v. = 19,949 kJ/kg).

Fodder

8 RAINFALL REGIME .vv:¢s Uniform
9 DRY SEASON s4sssssssss O-1 month
10 MEAN MAX, TEMP.
HOTTEST MONTH «4vvvass  22-30%C
11 MEAN MIN, TEMP,
COLDEST MONTH 4vvvsess  2-12°C
12 MEAN ANNUAL TEMP, .vuv  12-16°C
SOILS:
13 TEXTURE +veeseeeesness Medium
14 REACTION svevesvvesess Neutral/moderately acid
15 DRAINAGE +evvrvrrvrses Free draining; moist; occasionally seasonally

16 OTHER CHARACTERISTICS

waterlogged.
Better growth on fertile and deep soils;
tolerates slightly saline soils.

SILVICULTURE :

17 SIZE vevvvvenvenionas
18 DESCRIPTION 4vvurvrsss
19 FORM wuvvnvvenrnnnnnns
20 LIGHT REQUIREMENTS 4.4
21 OTHER CHARACTERISTICS

h =25-30m
Deciduous
Acceptable
Strongly demanding

Frost resistant; root suckers vigorously;
substantial provenance variation; requires
wide spacing.

NURSERY:
33 SEED SOURCES svvesrees

34 SEEDS PER KILOGRAMVE .
35 STORAGE veveravasnines
30 PRE-TREATMENT tevvnns
37 PLANTING STOCK svsssss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

USA; Argentina.

770,000

Short viability

Cuttings; bare-rooted plants.
Sow uncovered.

Germinates in 1-4 days. Rapid growth in nursery.
Cuttings plantable size after 6 months.

PRINCIPAL PESTS AND
DISEASES:

Susceptible to defoliators and leaf rusts.
Borers cause degrade of timber. Susceptible
to damping off in nursery.

PRINCIPAL REFERENCES:

4 16 50 62 128 133 134 152 160 162
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SPECIES: Prosopis chilensis (Mol.) Stunz

TAXONOMY
1 FAMILY 4vvvvnvinnnnnns
2 SYNONYMS wrvevnvensnns

3 LOCAL OR TRADE NAMES .

Mimosaceae

Algarrobo blanco; Algarrobo de Chile.

PRODUCTION:
2 voLwE (M/HA/AN) 1.

NATURAL OCCURRENCE:

ROLE IN LAND USE:
23 Wessasstssssasassersss Shade and shelter; ornamental; erosion control.
TIMBER:

24 DENSITY vevvsnvsnnnnes
725 NATURAL DURABILITY ...
26 PRESERVATION t4vervins
27 SAWING vvvvvvrninninns
28 SEASONING suvvevrvaens
29 OTHER FEATURES terves

S.G. 0.80-0.92
Durable

Easy

Easy

UTILIZATION:
30 SAW TIMBER wevsrvvnnss

31 ROUNDWOOD 4rvesvsnvsss

32 OTHER PRODUCTS 4eveees

Fuel and charcoal; fenceposts; turnery.

Fodder (pods).

U LATITUDES +vvenvereres 25-15°C
5 AREAS s4vvevsnsrsses., Pacific coast of South America from southern
Peru to central Chile.
CLIVMATE:
6 ALTITUDINAL RANGE .... 0-2,500 m
7 MEAN ANNUAL RAINFALL . 200-600 mm
8 RAINFALL REGIME ...s:, Winter/summer
9 DRY SEASON svesvvseess 8-10 months
10 Mean max, TEMP,
HOTTEST MONTH 4uveve 22-30°C
MEAN MIN, TEMP,
COLDEST MONTH 44uvvvee  10-20°C
12 MEAN ANNUAL TEMP. ... 15-25°C
SOILS:
13 TEXTURE «ivvvsvsssssss Light/medium
14 REACTION 444vsevreees, Alkaline/neutral
15 DRAINAGE +svevesvsssss Free draining

16 OTHER CHARACTERISTICS

Poor soils

SILVICULTURE :

17 SIZE vevnvernienvnninns
18 DESCRIPTION vuvsensnns
19 FORM vuvvnnrionnsvnnss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h=5-15m
Evergreen; spiny.
Poor

Strongly demanding

Aggressive colonizer; drought hardy.

NURSERY:
33 SEED SOURCES seenvsrrs

34 SEEDS PER KILOGRAMVE .
35 STORAGE wvivvrvievnres
36 PRE-TREATMENT tsrvvsss
37 PLANTING STOCK svvsuss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Peru; Chile; Hawaii.

35,000

Without difficulty at ambient temperature.
Boiling water till cool.

Potted; direct sown.

Germinates in 3-4 days.
Plantable size in 4 months.

PRINCIPAL PESTS AND
DISEASES:

L'O R R RN RN NN NN NN

Seed crop often badly damaged by beetles.

PRINCIPAL REFERENCES:

52 69 71 121

€ee



SPECIES: Prosopis cineraria (L.) Druce

TAXONOMY :
1 FAMILY eerivinnnnsnnes

3 LOCAL OR TRADE NAMES .

Mimosaceae

P. spicigera L.

Jand (Punjab); Ghaf (Arabia); Shumi; Khejri
(India).

PRODUCTION:
22 VOLWE (M/HA/AN) 11os

2.9-11.4

ROLE IN LAND USE:

23 RN AN RN NN NN NN

Agroforestry; soil improver; erosion controlj
dune fixation.

TIMBER:

DENSITY svuuvvennnanes
NATURAL DURABILITY ...
PRESERVATION 14svvris
SAWING 4 ovavsvvnvrnans
SEASONING 14 vrvvsrsis
OTHER FEATURES «v1uuis

BERIRIRR

Durable

Hard

UTILIZATION:
30 SAW TIMBER svveenvnes

31 ROUNDWOOD ssssssvnsens

32 OTHER PRODUCTS s1vvsss

Construction; boat-building.

Fence posts; fuel (c.v. = 16,800-20,400 kJ/kg)
and charcoal; tools.

Fodder (leaves lopped in winter); edible pods.

NATURAL OCCURRENCE:
I LATITUDES vvvvvvrnenss  10-30°N
5 AREAS sssvsvssssssesss India and the Near East.
CLIMATE:
6 ALTITUDINAL RANGE ..., 0-600 m
7 MEAN ANNUAL RAINFALL . 400-800 mm
8 RAINFALL REGIME ,.4++s Summer/winter
9 DRY SEASON sssssssssss 6-8 months
10 AN max, TEMP,
HOTTEST MONTH vssussss  40-50°C
MEAN MIN, TEMP,
COLDEST MONTH 4vrvevss  =4-6°C
MEAN ANNUAL TEMP. ¢4 21-28%C
SOILS:
13 TEXTURE «vesvienssssss  Light/medium/heavy
14 REACTION v4vesssssssss  Neutral/alkaline
15 DRAINAGE ssvvsrsrsssss  Free draining; seasonally waterlogged.

16 OTHER CHARACTERISTICS

Tolerates high alkalinity and some salinity.

SILVICULTURE :

17 SIZE vevivrnninnnninns
18 DESCRIPTION «vevevvnss
19 FORM vevevvinvenernnis
20 LIGHT REQUIREMENTS 14
21 OTHER CHARACTERISTICS

h = 8-10 m; d = 120-160 cm

Shortly deciduous; spiny; xerophilous.
Poor unless pruned.

Strongly light demanding.

Aggressive coloniser; coppices; fixes nitrogen;
drought hardy; pollards; casts little shade
during growing seasons frost resistant; root
suckers vigorously.

NURSERY:
33 SEED SOURCES vssvvsses

34 SEEDS PER KILOGRAMVE .
35 STORAGE wevrvenvnsnnss
36 PRE-TREATMENT evnrars
37 PLANTING STOCK tevsues
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

India; Pakistan; Netherlands.

10,000-28,000

Dry for several years.

Mechanical scarification or soak in water 24 hrs.|
Direct sown; bare-rooted plants.

Care of taproot. Irrigate.

50-90% germination in two weeks.
Plantable size in 2 months.

PRINCIPAL PESTS AND
DISEASES:

LIO RN RN NN RN

Locust attack reported.

PRINCIPAL REFERENCES:

vee



SPECIES: Prosopis juliflora (Sw.) DC.

TAXONOMY :
1 FAMILY vevenvanoinnses
2 SYNONYMS tivvvinnnnns

3 LOCAL OR TRADE NAMES .

Mimosaceae

Mimosa juliflora Swartz

Mesquite; Algarrobo.

PRODUCTION:

NATURAL OCCURRENCE:
L LATITUDES vevvvnnsnnss
5 AREAS tevierennriniins

4%5-35°8
Southern Western USA through Central America
to Ecuador.

3
22 VOLUME (M /HA/AN) +vvs 3-9
ROLE IN LAND USE:
23 viiervsessssesiessaer, Shade and shelter; windbreaks; dune fixation;
anti-erosion.
TIMBER:-
24 DENSITY vevveversvssas S-G. 0.70
25 NATURAL DURABILITY .,, Non-durable
26 PRESERVATION tivvvivss =~
27 SAWING vevernvvnnneens =
28 SEASONING vievvvrvanes =
79 OTHER FEATURES .s.4sss Tough
UTILIZATION:
30 SAW TIMBER vevvensnsss =
3] ROUNDWOOD ssssesesssss Fence posts; fuel (c.v. = 17,710 kJ/kg) and

32 OTHER PRODUCTS 41ssess

charcoal.

Fodder (pods); 6-7 tonnes/ha/an; honeyflora.

16 OTHER CHARACTERISTICS

CLIMATE:
6 ALTITUDINAL RANGE ..., 0-2,000 m
7 MEAN ANNUAL RAINFALL . 150-1,200 mm
8 RAINFALL REGIME ..., Winter/summer
9 DRY SEASON ssvevsssrss 6-8 months
10 MEAN MAX, TEMP,
HOTTEST MONTH +0vveavs  22-34°C
MEAN MIN, TEMP,
COLDEST MONTH +4vvvees  14-22°C
MEAN ANNUAL TEMP, .4y  16-28°C
SOILS:
'13 TEXTURE +vvssvessfosss Light/medium/heavy
“14 REACTION svvsvessverss Alkaline/nmeutral
15 DRAINAGE «4vvesssnssss Free draining

Tolerates moderately saline soils.

SILVICULTURE :

17 SIZE vovernvinnninnnns
18 DESCRIPTION 4evvvrsens
19 FORM vvevvsrsenionnss
20 LIGHT REQUIREMENTS ..+
21 OTHER CHARACTERISTICS

h=5-10m
Evergreen; spiny.
Poor

Strongly demanding

Aggressive coloniser; coppices; root suckers
vigorously; drought hardy; competes strongly
with ground flora; 10-15 year rotation for
fuelwood.

NURSERY:
33 SEED SOURCES vevvssnss

34 SEEDS PER KILOGRAMME .
35 STORAGE «rvirrvrsnanss
36 PRE-TREATMENT trvvnrrs
37 PLANTING STOCK vvsses
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Available throughout its natural range.

20,000~-26,000

Without difficulty; ambient temperature.
Boiling water till cool.

Potted; direct sown; stumps.

80-90% germination in 5-6 days.
Plantable size in 3-4 months.

PRINCIPAL PESTS AND
DISEASES:

Seed crop often badly damaged by beetles.

PRINCIPAL REFERENCES:

52 71 95 107 109 120 121 152

1344



SPECIES: Prosopis tamarugo F. Phil.

PRODUCTION:

TAXONOMY :

1 FAMILY evvrvevvannaes Mimosaceae
2 SYNONYMS «vvvvvnnsnnss =

3 LOCAL OR TRADE NAMES , Tamarugo
NATURAL OCCURRENCE:

I LATITUDES «veeverenens 21-18°S

5 AREAS tivverieniiniiis

Northern Chile

CLIMATE:
6 ALTITUDINAL RANGE 4144

1,000-2,500 m

7 MEAN ANNUAL RAINFALL . 100-300 mm
8 RAINFALL REGIME ..441s Winter/summer
9 DRY SEASON +vevsesvsss 8-10 months
10 MeAN max, TEMP,
HOTTEST MONTH «+vovass  24-32°C
11 MEAN MIN, TEMP,
COLDEST MONTH +vvsvess  —1-+5°C
12 MEAN ANNUAL TEMP, ..., 15-18°C
SOILS:
13 TEXTURE vvvvsversnsess Light/medium
14 REACTION svvsssvsserss Alkaline/meutral
15 DRAINAGE ++ssesvvserss Seasonally waterlogged

16 OTHER CHARACTERISTICS

Tolerates highly saline soils.

SILVICULTURE :

17 SIZE vivirivinnnnnsenss
18 DESCRIPTION 4eevennis
19 FORM vuvvnvivannrinnes
20 LIGHT REQUIREMENTS .44
21 OTHER CHARACTERISTICS

h=28-12m
Deciduous

Poor

Strongly demanding

Aggressive coloniser in less harsh climates;
coppices; drought hardy; root exudate acts as
natural herbicide preventing growth of nearby
plants.

3

22 voLwe (M /HA/AN) oii 2-4
ROLE IN LAND USE:
23 viiessisesennssersssss Shade and shelter; windbreaks; erosion control.
TIMBER:
24 DENSITY vsvsvsssssssss S-G. 0.80
25 NATURAL DURABILITY ,,., Durable
26 PRESERVATION 4yuvvvrss -
27 SAWING «urvvrernnniniss -
28 SEASONING svvvvrvnvves
29 OTHER FEATURES ««1.vv Tough
UTILIZATION:
30 SAW TIMBER svsvsvsners =
31 ROUNDWOOD +4vessssssss Fence posts; fuel and charcoal.
32 OTHER PRODUCTS 444s+ss  Fodder
NURSERY;
33 SEED SOURCES sssssssss Chile
3l SEEDS PER KILOGRAMME . 65,000-75,000
35 STORAGE +svsssvsssssss Without difficulty; ambient temperature.

_ Boiling water till cool; or cold water soak for
%6 PRE-TREATMENT vvvvvess 48 hours; or conc. HZSO: for 7 minutes.
3/ PLANTING STOCK «evseee Bare rooted plants; potted.
32 SPECIAL REQUIREMENTS Care of long taproot. In surface-saline soils,

' plant in 40 cm deep pits.

30 GERMINATION AND GROWTH Germination 35-45%. Plantable size in 3-6

months. Requires regular irrigation in first
year when planted at minimum rainfall level.

PRINCIPAL PESTS AND

DISEASES:
40 tevesssvessserarrseess Seed frequently attacked by beetles.
PRINCIPAL REFERENCES: 52 71 80 95 120 121

9€e



SPECIES: Robinia pseudoacacia L.

TAXONOMY :
1 FAMILY vovivnnvinnnans
2 SYNONYMS +vvuvnvavnnss

3 LOCAL OR TRADE NAMES .

Papilionaceae

Black locust; False Acacia.

PRODUCTION:
2 VoLWE (M/HAVAN) 1.

4-10(-20)

NATURAL OCCURRENCE:

4 LATITUDES vevvvrnssnes  36-40°N
5 AREAS sevsssesssssesss Appalachian and Ozark regions of USA.
CLIMATE:

6 ALTITUDINAL RANGE .44

1,500-2,500 m

ROLE IN LAND USE:

23 viiiesetisssaseceeieas Shade and shelter; windbreaks; dune fixation;
anti-erosion; ornamental.

TIMBER:

24 DENSITY 4evevvevrinnss S.G. 0.70-0.80

25 NATURAL DURABILITY ,,. Durable

26 PRESERVATION 44svyvsvss Difficult

27 SAWING 1vvvsssssssrsss Easy

28 SEASONING 44ssesssssss Fair

29 OTHER FEATURES 4vvssis

Good bending properties; resists termites.

UTILIZATION:
30 SAW TIMBER vvvenrnrnns

31 ROUNDWOOD +saevrsnnnns

32 OTHER PRODUCTS 41vvsss

Light construction

Fence posts; fuel and charcoalj fibreboard;
veneer/plywood.

Fodder (pods and leaves); honeyflora.

7 MEAN ANNUAL RAINFALL . 500-700 mm
8 RAINFALL REGIME .ivv4s Winter/summer
G DRY SEASON ssessssssse 2-6 months
10 MEAN mAX. TEMP,
HOTTEST MONTH +4vvvvves  25-35°C
MEAN MIN, TEMP.
COLDEST MONTH +4vvusss  0-5°C
MEAN ANNUAL TEMP. .... 10-18°C
SOILS:
13 TEXTURE 4uevvversseres Light/medium
14 REACTION +ivesessessss Alkaline/neutral/acid
15 DRAINAGE +evevssssesss Free draining; moist.

16 OTHER CHARACTERISTICS

Tolerates slightly saline soils.

SILVICULTURE :

17 SIZE vivivrivinnnnienns
18 DESCRIPTION 4vevvvnres
19 FORM vuvervianinninnss
20 LIGHT REQUIREMENTS 1.
2] OTHER CHARACTERISTICS

h =20-25m
Deciduous; spiny.
Poor

Strongly demanding

Aggressive coloniser; coppices; tolerates salt
winds; fixes nitrogen; root suckers vigorously;
drought hardy.

NURSERY:
33 SEED SOURCES tsrversss

34 SEEDS PER KILOGRAMME .
35 STORAGE «vvvvinnrenses
35 PRE-TREATMENT srvernss
37 PLANTING STOCK ssvvees
32 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

USA; Isreal and many warm temperate areas.

35,000-70,000

Dry, ambient temperature for several years.
Boiling water till cool; or conc. sulphuric
acid for 20 minutes.

Potted; cuttings.

70-90% germination in 10-20 days.
Plantable size in 6-12 months.

PRINCIPAL PESTS AND
DISEASES:

40 IR RN RN

None of importance reported.

PRINCIPAL REFERENCES:

16 52 57 62 71 84 95 134 152

LET



SPECIES: Roseodendron donnell-smithii (Rose) Miranda

PRODUCTION:
2 VoLWE (M/HA/AN) 11

20-30

ROLE IN LAND USE:

23 vivivesssssrssssssesss Agricultural shade.
TIMBER:

24 DENSITY 4vievvsseansrs S.G. 0.35-0.50

25 NATURAL DURABILITY .., Non-durable

26 PRESERVATION 44ivsssrs Easy

27 SAWING +vvvsvrvsnrsesr Easy

28 SEASONING svssveesssss Easy

29 OTHER FEATURES .v.¢s:s Interlocked grain.
UTILIZATION:

30 SAW TIMBER +vssesseess Light construction; furniture; boxes.
3] ROUNDWOOD ssvesssssias Veneer/plywood; fuelwood.

32 OTHER PRODUCTS suvvses

TAXONOMY :
] FAMILY vvvevvvvsnarees Bignoniaceae
2 SYNONYMS +iesevssrssss Tabebuia donnell-smithii Rose; Cybistax donnell-
smithii (Rose) Seibert
3 LOCAL OR TRADE NAMES . Primavera
NATURAL OCCURRENCE :
U LATITUDES seveerrerees 13-17°N
G AREAS vvvsvessssessess Southern Mexico and Pacific coast of Guatemala.
CLIMATE:
6 ALTITUDINAL RANGE ...+ 0-600 m
7 MEAN ANNUAL RAINFALL . 1,000-3,000 mm
8 RAINFALL REGIME 4444y Summer
9 DRY SEASON +sssvssssss 2-3 months
10 mMean max. TEMP,
HOTTEST MONTH «vvasnss 23-31°C
11 MEAN MIN, TEMP,
COLDEST MONTH «vvevees  17-23°C
12 MEAN ANNUAL TEMP. .... 23-28°C
SOILS:
13 TEXTURE +vevvneversses Light/medium
14 REACTION sevsrvesssress Neutral/acid

15 DRAINAGE wsvervsnrnven
16 OTHER CHARACTERISTICS

Free draining

Better growth on deep soils.

SILVICULTURE :

17 SIZE vivvienvisnnninns
18 DESCRIPTION 4veevreass
19 FORM vevevuvenvannnnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 25-33; d = 60-100 cm
Deciduous

Exceptional

Strongly demanding

Coppices.

NURSERY :
33 SEED SOURCES tsvrvrves

34 SEEDS PER KILOGRAMME .
35 STORAGE tvvvervveveres
35 PRE-TREATMENT 4vrveres
37 PLANTING STOCK svrssss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Mexico; Guatemala.

Dry, airtight at ambient temperature for up to
one year.

Potted; stumps; bare-rooted plants.

Germinates in 12-18 days.
Plantable size in 6 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

49 96 120

8€¢



SPECIES: salix babylonica L. var. sacramenta

TAXONOMY ;
1 FAMILY ivvvnvnvinians
2 SYNONYMS 4uvuvuversnns

3 LOCAL OR TRADE NAMES .

Salicaceae

Sauce americano

PRODUCTION:
2 voLuE (M/HA/AN) 1o

16-17

ROLE IN LAND USE:

Erosion control.

NATURAL OCCURRENCE :

U LATITUDES vvevvvverss  25-35°N
G AREAS +esvevvesseesss, Far East. Naturalised in Europe and many warm-
temperate to sub-tropical countries. This
variety developed in Brazil.
CLIMATE:

© ALTITUDINAL RANGE 4.4
7 MEAN ANNUAL RAINFALL ,

0-500 m
800-1,500 mm

TIMBER:

DENSITY 4uvvenvennnnns
NATURAL DURABILITY ...
PRESERVATION «vvvvsues
SAWING v vvvvvrirnvernes
SEASONING 44 evvvsrsris
OTHER FEATURES +vvvvss

BREIRRR

S.G. 0.74
Moderately durable.

UTILIZATION:
30 SAW TIMBER vvvvvvvsers

3] ROUNDWOOD +ssvsnnsnnss

32 OTHER PRODUCTS suvsres

Shortfibre pulp; matches.

Fodder (leaves); baskets.

8 RAINFALL REGIME ...4., Summer
G DRY SEASON 41evvsevsss 1-2 months
10 MEAN MAX, TEMP,
HOTTEST MONTH 4vvvvees  21-26°C
MEAN MIN, TEMP,
COLDEST MONTH +vvvvees  8-12°C
MEAN ANNUAL TEMP. .... 15-22°%C
SOILS:
13 TEXTURE vivserveveress  Medium/light
14 REACTION vvvvvveveses, Neutral
15 DRAINAGE +4sssssvessrs Moist; seasonally waterlogged.

16 OTHER CHARACTERISTICS

SILVICULTURE :

17 SIZE viverivinvsnnonnns
18 DESCRIPTION «vevuvunes
19 FORM vuvervinvaneinnis
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h=8-15m
Dioecious; briefly deciduous.

Acceptable

NURSERY:
33 SEED SOURCES sarsssens

3} SEEDS PER KILOGRAMME .
35 STORAGE tvrversnrnrnns
35 PRE-TREATMENT tsvveere
37 PLANTING STOCK 4eveses
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Seed viable for a few days only.
Cuttings

PRINCIPAL PESTS AND
DISEASES:

L*O RN NN RN

Good resistance to anthracnosis.

PRINCIPAL REFERENCES:

6€C



SPECIES: Samanea saman Merrill

TAXONOMY :
1 FAMILY vervvnnrnnnenes

3 LOCAL OR TRADE NAMES .

Mimosaceae

Pithecolobium saman (Jacq.) Benth.

Raintree; Saman.

PRODUCTION:
2 VoL (M/HAAN) ..

25-35

ROLE IN LAND USE:

NATURAL OCCURRENCE :
4 LATITUDES sveennvsnnrs
5 AREAS vivvernvrreniinis

5°5-11°N

Ecuador; Guatemala; Venezuela; S. Mexico.

23 iiivsseserssssssraess Shade and shelter; agricultural shade.
TIMBER:
24 DENSITY 4yesvivinuvsss 8.G. 0.42-0.64

25 NATURAL DURABILITY ...
26 PRESERVATION 44vsveain
27 SAWING +1veurvvensiens
28 SEASONING «vvvvseravss
29 OTHER FEATURES vevvois

Moderately durable
Easy

Easy

Difficult

Interlocked grain.

UTILIZATION:
30 SAW TIMBER wevrvervveis

3] ROUNDWOOD «rvesnrnvass

32 OTHER PRODUCTS +evvses

Heavy construction; light construction;
furniture; boxes.

Fence posts; veneer/plywood; fuelwood.

Fodder (pods).

CLIMATE:
6 ALTITUDINAL RANGE .,.s 0-700 m
7 MEAN ANNUAL RAINFALL . 760-3,000 mm
8 RAINFALL REGIME .v4y. Summer/uniform
9 DRY SEASON s+ivssssvsss 2-4 months
10 Mean max, TEMP,

HOTTEST MONTH 4vvvesss  24-30°C
11 MEAN MIN, TEMP,

COLDEST MONTH ¢evveies  18-22°C
12 MEAN ANNUAL TEMP, 4440 22-28%C
SOILS:
13 TEXTURE +vvvessessseses Light/medium/heavy
14 REACTION vvuveveerress Neutral/acid

15 DRAINAGE tvvvvivrnnnss
16 OTHER CHARACTERISTICS

Free draining; seasonally waterlogged.

SILVICULTURE :

17 SIZE vivvivnnssnnnanes
18 DESCRIPTION «veuvvvess
19 FORM vavviennvinnninns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 15-30 m; d = 100-200 m
Open crowned
Acceptable/poor

Strongly demanding

NURSERY :
33 SEED SOURCES 1assssess

3l SEEDS PER KILOGRAMVE .
35 STORAGE vivverrsvranes
36 PRE-TREATMENT 4vervis
37 PLANTING STOCK s4vvsus
32 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Philippines; Hawaii; Fiji; Colombia.

4,400-7,000

Dry, cold and airtight for several years.

None

Potted

Germinates in 14-20 days.
Plantable size in 4=-6 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

49 52 100 106

ove



Schinus molle L.

1 FAMILY ivvnivnnnienns
2 SYNONYMS vvevvvnvvnnss

3 LOCAL OR TRADE NAMES .

Anacardiaceae

Pepper tree; Molle.

PRODUCTION:
22 voLWE (M/HAAN) ...,

ROLE IN LAND USE:

Shade and shelter; windbreaks; ornamental.

NATURAL OCCURRENCE:
L LATITUDES «vrrvsnvnnnns
5 AREAS tivreinniinninns

25-23%

Highlands of Pacific coast of South America.
Naturalised in South USA and Mexico.

ALTITUDINAL RANGE 4444
MEAN ANNUAL RAINFALL .
RAINFALL REGIME +uuuss

1,000-3,500 m
300-620 mm

Winter/summer/uniform

TIMBER:

24 DENSITY vevvvernennaen
25 NATURAL DURABILITY ...
26 PRESERVATION 44ivvsrss
27 SAWING +evvrveersvnnons
28 SEASONING severvnnsnss
29 OTHER FEATURES t4verss

Moderately durable

UTILIZATION:
30 SAW TIMBER suvsssrvnss

31 ROUNDWOOD «ssvvsurnsss

32 OTHER PRODUCTS 4rvvsss

Fence posts; fuel and charcoal.

Not usable for culinary pepper; honeyflora.

DRAINAGE +vvsvunnnnns
OTHER CHARACTERISTICS

DRY SEASON «si¢vvevesss 4-8 months

MEAN MAX, TEMP,

HOTTEST MONTH +vvevess 20-28°C

MEAN MIN, TEMP,

COLDEST MONTH 44vvsnes 5-15°C

MEAN ANNUAL TEMP, ..vs 12-20%C

TEXTURE +vevrvesarsess Light

REACTION svvevsnssesss Alkaline/neutral

Free draining

Tolerates moderately saline soils.

SIZE vevvnnnninnnnnnns
DESCRIPTION vvvvennans
FORM vavvvanvnnannans
LIGHT REQUIREMENTS ...
OTHER CHARACTERISTICS

h=10-15m

Evergreen; open crowned.
Poor

Strongly demanding

Coppices; termite resistant; tolerates salt
winds; drought hardy; requires wide spacing;
moderately frost tender; shallow root system;
shortlived.

NURSERY:

33 SEED SOURCES svvssnsss

34 SEEDS PER KILOGRAMVE .
35 STORAGE 4rvivvursnvenes
35 PRE-TREATMENT tvvvvins
37 PLANTING STOCK savvses
38 SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

Western South America; Mexico.

35,000-65,000

Ambient temperature for 3 months.
None

Potted

Sow seed shallowly.

Low germination capacity. Seed 50% viable.

PRINCIPAL PESTS AND

DISEASES:

Termites attack young plants.

PRINCIPAL REFERENCES:

52 71 84 95 128 134 152

1444




SPECIES: Schizolobium parahybum (Vell.) Blake

TAXONOMY :
1 FAMILY vvvvvnvnennians
2 SYNONYMS tuvuvinensnns

3 LOCAL OR TRADE NAMES .

Caesalpiniaceae

Brazilian fire tree; Faveira; Guapuruva (Brazil);
Judio (Mexico).

PRODUCTION:
2 voLwE (M/HAVAN) 11as

ROLE IN LAND USE:

Ornamental

NATURAL OCCURRENCE :

TIMBER:

24 DENSITY tvuvenvrnnnens
NATURAL DURABILITY ...
PRESERVATION t1ssvraas
SAWING 44 evurseranass
SEASONING +vuvvviennss
OTHER FEATURES 4111444

BBRXRMK

S.G. 0.30-0.40

Non-durable

Easy/fair

Easy

Variable density and workability; weak.

UTILIZATION:
30 SAW TIMBER 4uvesrnross

3] ROUNDWOOD «svvsnsssnss

32 OTHER PRODUCTS sevrns

Boxes.

Fuelwood; shortfibre pulp.

L (ATITUDES vvvvvevnnres 35-23%
5 AREAS +4vevsssssreesss South Brazil Coast between Rio de Janeiro and
Rio Grande do Sul. Naturalised S. Mexico to
S.E. Brazil.
CLIMATE:
6 ALTITUDINAL RANGE .... 0-2,200 m
7 MEAN ANNUAL RAINFALL . 1,000-1,800 mm
8 RAINFALL REGIME ...... Summer/uniform
9 DRY SEASON s4vvsesesss 0-3 months
10 Mean max, TEMP,
HOTTEST MONTH +vvvvvvr 20-26%C
11 MEAN MIN. TEMP.
COLDEST MONTH +4vvavss  5-9°C
12 MEAN ANNUAL TEMP, .... 14-22°C
SOILS:
13 TEXTURE vevveversseesss Medium/heavy
14 REACTION vevevvesersss Neutral/acid
15 DRAINAGE +4vvvsisrisss Free draining

16 OTHER CHARACTERISTICS

Better growth on rich soils; but very adaptable.

SILVICULTURE::

17 SIZE viviivinninnvines
18 DESCRIPTION svvussrens
19 FORM wvvervivvnninnnss
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 20-35 m; d = 80-100 cm
Deciduous; may buttress.
Acceptable to exceptional above buttresses.

Fixes nitrogen; drought hardy; 6-8 year pulp-
wood rotation; self-pruning.

NURSERY:
33 SEED SOURCES vevsrvess

34 SEEDS PER KILOGRAMVE ,
35 STORAGE «evvernvnnvees
30 PRE-TREATMENT vevnnes
37 PLANTING STOCK «rvvers
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

France; Central America.

5,500-6,000

Good germination and rapid early growth.

PRINCIPAL PESTS AND
DISEASES:

L'O RN NN RN NN}

PRINCIPAL REFERENCES:

e



SPECIES: Sesbania grandiflora (L.) Poir.

TAXONOMY :
1 FAMILY covvvennvinnnes

3 LOCAL OR TRADE NAMES .

Papilionaceae

Agati grandiflora (L.) Desv.

Agati; Gallito.

PRODUCTION:
22 voLwE (M/HA/AN) ...,

20-25

ROLE IN LAND USE:

Anti-erosion; windbreaks; soil improvement;
agroforestry; ornamental.

NATURAL OCCURRENCE :
L LATITUDES vivnvnrnnnss
5 AREAS trvserienviniiin

10°5-20°N
South East Asia from India, through Malaysia,
Indonesia to the Philippines.

CLIMATE:
6 ALTITUDINAL RANGE 414
7 MEAN ANNUAL RAINFALL ,
8 RAINFALL REGIME +vvvre
9 DRY SEASON svvevvennss
10 MEAN MAX. TEMP.
HOTTEST MONTH «vvavais
11 MEAN MIN, TEMP,
COLDEST MONTH vsvauairs
12 MEAN ANNUAL TEMP, .44

0-800 m
1,000-2,000 mm
Uniform

0-3 months

26-36°C

18-24°¢
22-30°C

TIMBER:

24 DENSITY vivevernnnrons
725 NATURAL DURABILITY ...
26 PRESERVATION vevvvrsis
27 SAWING vivennsvanarins
28 SEASONING suvevsnsenss
29 OTHER FEATURES suveuis

S.G. 0.42

UTILIZATION:
30 SAW TIMBER wervvarvsens

31 ROUNDWOOD srvevsrsnnss

32 OTHER PRODUCTS vevvses

Fuel and charcoal; shortfibre pulp.

Fodder and green manure; gum; tannins.

SOILS:

13 TEXTURE vvvvnvnnnnnnes
14 REACTION seveevnnsenen
15 DRAINAGE vevevininnres
16 OTHER CHARACTERISTICS

Light/medium/heavy
Acid
Tolerates seasonal waterlogging.

Very adaptable

SILVICULTURE:

17 SIZE vivevvrnnvnnnnnne
18 DESCRIPTION +esvvreers
19 FORM 4uvvinvnnnerinnns
20 LIGHT REQUIREMENTS 44
21 OTHER CHARACTERISTICS

h=28-10m
Small tree
Moderate

Strongly demanding

Vigorous coppice; fixes nitrogen; frost tender;

requires very close spacing in plantation.

NURSERY:
33 SEED SOURCES sreevsees

34 SEEDS PER KILOGRAMME .
35 STORAGE «vvvsrvnnsnrs
35 PRE-TREATMENT tuvvvnrs
37 PLANTING STOCK suvsves
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Indonesia; Philippines; Taiwan; USA (Florida).

17,000 (cleaned, viable seed)

1-2 years

None

Direct sown; cuttings; bare-rooted plants.
None

85-90% germination

PRINCIPAL PESTS AND
DISEASES:

Susceptible to nematodes.

PRINCIPAL REFERENCES:

16 121

1A 24



SPECIES: Simmondsia chinensis (Link) Schneid.

TAXONOMY :
1 FAMILY suvenvnannrnass

3 LOCAL OR TRADE NAMES ,

Simmondsiaceae

S. californica Nutt.

Jojoba; Buck nut.

PRODUCTION:
2 VOLWE (M/HA/AN) ..

ROLE IN LAND USE:

TIMBER:

24 DENSITY vivvvenvinnnes
75 NATURAL DURABILITY ...
26 PRESERVATION 44virvras
27 SAWING 4vvvvvrrnicnss
28 SEASONING vavrvvsverss
29 OTHER FEATURES «ivrvis

UTILIZATION:
30 SAW TIMBER vivsrvvenss

3] ROUNDWOOD sevsanvarass

32 OTHER PRODUCTS 4isruss

Important seed crop (2,250 kg/ha/an) yields an
industrial liquid wax; browse for livestock.

NATURAL OCCURRENCE :
4 LATITUDES sevevresssss 25-31°N
G AREAS tvvvvssersrnssss Arizona desert; N. Mexico.
CLIMATE:
6 ALTITUDINAL RANGE ,,,, 0-1,500 m
7 MEAN ANNUAL RAINFALL , 250-500 mm
8 RAINFALL REGIME ,...., Winter/spring
9 DRY SEASON sssssssssss 4=6 months
10 MEAN mAX, TEMP,
HOTTEST MONTH +vvvauss  35-45°C
MEAN MIN, TEMP,
COLDEST MONTH s4vvsoes -2-4°C
MEAN ANNUAL TEMP, ..., 18-25°C
SOILS:
13 TEXTURE vvvessennsnsss Light/medium
14 REACTION +1eevsssssses Neutral/alkaline
15 DRAINAGE +vvssssssssss Free draining

16 OTHER CHARACTERISTICS

Well aerated; high phosphate; dune sands and
alluviaj; tolerates saline soils.

SILVICULTURE :

17 SIZE vivivvinenvnnsnns
18 DESCRIPTION vvvvernain
19 FORM vvvvvurvinnsananes
20 LIGHT REQUIREMENTS .4,
21 OTHER CHARACTERISTICS

h=2-3m

Evergreen; dioecious, desert shrub.
Poor

Light demander

Drought hardy; frost tender when young;
longlived.

NURSERY:
%3 SEED SOURCES tevvenvrs

3L SEEDS PER KILOGRAMME .
35 STORAGE tuvevrnnsrinns
36 PRE-TREATMENT 4veverrs
37 PLANTING STOCK savvsve
S SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Central America.

1-2 years

Direct sown; potted (pots 40 cm deep); stem
cuttings.

Irrigate for first two years.

Ensure sufficient female (seed bearing) plants
by planting several seeds at each spot, or by
using cuttings.

PRINCIPAL PESTS AND
DISEASES:

GO vvvviiiiiiiiinnn

PRINCIPAL REFERENCES:

1

7

vve



SPECIES: Swietenia macrophylla King

TAXONOMY :
1 FAMILY evinerininnaes
2 SYNONYMS vevvvinvnnnes

3 LOCAL OR TRADE NAMES .

Meliaceae

Honduras Mahogany; Acajou; Caoba.

PRODUCTION:
22 VOLWE (M/HA/AN) 11

ROLE IN LAND USE:

NATURAL OCCURRENCE :
4 LATITUDES vvevurirrnrs  18°5-20°N
5 AREAS +vvsssssssssssss From Yucatan, Mexico through Central America
to Venezuela and Brazil.
CLIMATE:

6 ALTITUDINAL RANGE ...,
7 MEAN ANNUAL RAINFALL .

50-1,400 m
1,600-4,000 mm

TIMBER:

24 DENSITY 4vvivrnvevnnnss
25 NATURAL DURABILITY ...
26 PRESERVATION +veurvnas
27 SAWING «vievvinvieries
28 SEASONING «vervrarvors
29 OTHER FEATURES +vivves

S.G. 0.51-0.57
Moderately durable
Difficult

Easy

Easy

Decorative

UTILIZATION:
30 SAW TIMBER tviervsvnss

3] ROUNDWOOD 4+ vavvsrvvss

32 OTHER PRODUCTS 4urvses

Light construction; furniture; boat-building.

Fuelwood (c.v. = 19,588 kJ/kg); veneer/plywood;

turnery.

8 RAINFALL REGIME ....., Summer/uniform
9 DRY SEASON 4sevsvessss O-b months
10 MEAN maAX. TEMP,
HOTTEST MONTH «vvvvevs  26-35°C
MEAN MIN, TEMP,
COLDEST MONTH ¢svvvees  11-22°C
MEAN ANNUAL TEMP. ..., 23-28°%
SOILS:
13 TEXTURE vsvvsssssessss Medium/heavy
14 REACTION svessssessers Alkaline/neutral

15 DRAINAGE tevvvsnrsssns
16 OTHER CHARACTERISTICS

Free draining

SILVICULTURE :

17 SIZE vivvivnnavnnninns
18 DESCRIPTION vevervines
19 FORM vuvvevevennnnnans
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-40 m3; d = 100-200 cm

Deciduous; buttressed.

Exceptional

Strongly demanding; shade tolerant in youth.

Coppices; moderately windfirm.

NURSERY:
33 SEED SOURCES vvesrnnes

34 SEEDS PER KILOGRAMME .
35 STORAGE vuvevvineriens
35 PRE-TREATMENT +vvvenss
37 PLANTING STOCK susvnes
33 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Central America and Trinidad.

2,000-2,500
Dry, cold and airtight for up to one year.
None

Potted; striplings.

Requires full shade for two-three weeks then
half shade for one month.

40% germination in 14-28 days.

Plantable size in 6~24 months.

PRINCIPAL PESTS AND
DISEASES:

O vevvvvinnnivinniniins

Hzpsipzla shoot borer is a major pest
Timiting use in plantation in Americas, Africa
and Asia. Attack is deterred by growth in

mixture with other fast growing light demanders.

PRINCIPAL REFERENCES:

4 5 52 100 109 152

174
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SPECIES: Tabebuia rosea (Bertol.) DC. PRODUCTION:
2 voLwe (/HA/AN) ... 10-20
TAXONOMY :
1 FAMILY vvvevevsrerssss Bignoniaceae ROLE IN LAND USE:
2 SYNONYMS 41vevnvenenss = 5 SN Agricultural shade; ornamental.
3 LOCAL OR TRADE NAMES , Mayflower; Apamate; Roble. TIMBER:
24 DENSITY 4uvvvsveeenses S.G. 0.52-0.62
NATURAL OCCURRENCE : 25 NATURAL DURABILITY ... Durable
4 LATITUDES 4rvvvnnsnsss 2°5-20°N 26 PRESERVATION ,.1vyvvrss -
5 AREAS tovrsnnnssvennas ?ou:herz'n Mexico to.Venezuela and Ecuador 27 SAWING ¢vivssssssssras Easy
including West Indies.
28 SEASONING 44ssvvsverss Easy
29 OTHER FEATURES 44441y, Decorative
CLIMATE:
6 ALTITUDINAL RANGE ..., 100-1,000 m UTILIZATION:
7 MEAN ANNUAL RAINFALL , 1,250-2,500 mm ' ) . .
8 RAINFALL REGIME ,+1+v, Summer/uniform 30 SAW TIMBER +vvessssss, Light construction; furniture.
G DRY SEASON +414s41vevssss 0O-3 months
10 MEAN MAX. TEMP, 3] ROUNDWOOD «4vevvesssss Veneer/plywood
FOTTEST MONTH 1111111 23-30% 32 OTHER PRODUCTS -
MEAN MIN, TEMP, trreen
COLDEST MONTH 4yyvvvos 17-22°C
MEAN ANNUAL TEMP, ,,,, 22-27°C
NURSERY :
S0ILS: 33 SEED SOURCES «vevesese Colombia; Guatemala; Bélize.
15 TEXTURE ...viviiiiiiis Light/medium 34 SEEDS PER KILOGRAMME . 40,000-72,000
14 REACTION vvvuvvvivvss Alkaline/neutral/acid 35 STORAGE vuvessesssssss Dry, cold and airtight for ome-two years.
15 DRAINAGE .ivviviviirs, Free draining; seasonally waterlogged. 365 PRE-TREATMENT +4ves++s Soak in cold water for one-two days.
16 OTHER CHARACTERISTICS Adaptable to most soil conditions. 37 PLANTING STOCK s4svess Potted; stumps; bare-rooted plants.
$  SPECIAL REQUIREMENTS . -
SILVICULTURE : 39 GERMINATION AND GROWTH Germinates in 12-14 days.
17 SIZE veveeversnssessss h =25-30m Plantable size in 6 months.
18 DESCRIPTION «¢vevsvess Deciduous; open crowned; buttressed.
19 FORM vvuvuvisvsssvess, Acceptable PRINCIPAL PESTS AND
20 LIGHT REQUIREMENTS ... Strongly demanding DISEASES:
2] OTHER CHARACTERISTICS Coppices. GO tyiviessrisssnsnessness None of importance reported.
PRINCIPAL REFERENCES: 49 52 100 152 160




SPECIES: Tamarix aphylla (L.) Karst.

TAXONOMY ;
1 FAMILY vivvvivvnnninns
2 SYNONYMS 4ivrvenverans

3 LOCAL OR TRADE NAMES .

Tamaricaceae

Tamarix articulata Vahl; T. orientalis Forsk.

Tamarisk; Athel tree; Saltcedar; Tarfa.

PRODUCTION:
22 voLwE (M/HA/AN) 1vis

ROLE IN LAND USE:

Windbreaks; dune fixation; anti-erosionj;
firebreaks.

NATURAL OCCURRENCE:

TIMBER:

2L DENSITY 4uovevveovnnass
NATURAL DURABILITY ...
PRESERVATION «4vvvrers
SAWING vvvsevvnnenrss
SEASONING +4vvvvvvirns
29 OTHER FEATURES +ivvvis

25
2%
2
2

Durable

UTILIZATION:
30 SAW TIMBER +vvvvirvvis

31 ROUNDWOOD wvvevveerrss

32 OTHER PRODUCTS vuvvuis

Furniture

Fuel (c.v. = 18,890 kJ/kg) and charcoal.

f LATITUDES +vvrvvvesrss 25-60°N
5 AREAS vivsvesvrsnssss,s Central Asia, from Arabia to Afghanistan.
CLIMATE:
6 ALTITUDINAL RANGE ,,., 0-1,400 m
7 MEAN ANNUAL RAINFALL . 200-500 mm
8 RAINFALL REGIME ,..,,, Winter
9 DRY SEASON v4vvseress, 6-8 months
10 Mean max, TEMP,
HOTTEST MONTH 4vvvv0,, 27-40°C
11 MEAN MIN, TEMP,
COLDEST MONTH +vvvssyy 3-8°C
12 MEAN ANNUAL TEMP, ..., 18-28°C
SOILS:
13 TEXTURE vvvvevrvveer,. Light/medium
14 REACTION weevvesvsees, Alkaline/neutral

15 DRAINAGE +vvevvinvinss
16 OTHER CHARACTERISTICS

Free draining

Tolerates very saline soils.

SILVICULTURE :

17 SIZE vvvvvuvvninsinins
18 DESCRIPTION tvvevvrens
19 FORM vuvivvinnenneines
20 LIGHT REQUIREMENTS ...
2] OTHER CHARACTERISTICS

h = 10-15m
Practically evergreen
Poor

Strongly demanding

Coppices; moderately frost resistant. Commonly
reduces growth of nearby plants and is considered
a wasteful user of deep ground-water reserves.

NURSERY :
33 SEED SOURCES svvevrnss

3L SEEDS PER KILOGRAMME
35 STORAGE vuvivvnvirvies
36 PRE-TREATMENT tvvvvoas
5/ PLANTING STOCK «rvvsss
39 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Cuttings available from some parts of natural
range.

Loses viability within a few days.

Rooted cuttings.

Plantable size in 12 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

52 71 84 95 121 152 154

LveC



SPECIES: Taxodium distichum (L.) Rich.

TAXONOMY :
1 FAMILY sevenvonninnsas

3 LOCAL OR TRADE NAMES .

Pinaceae

Swamp cypress; Sabino; Ahuehuete.

PRODUCTION:
22 VOLWE (M°/HA/AN) 1.

NATURAL OCCURRENCE :
4 LATITUDES «vevvnvnrans
5 AREAS tesvrveniiieiins

24-36°N
South Eastern USA.

CLIMATE:

6 ALTITUDINAL RANGE .,..
7 MEAN ANNUAL RAINFALL .
8 RAINFALL REGIME +vvurs

0-1,500 m
1,000-1,600 mm

Winter/summer/uniform

4-8
ROLE IN LAND USE:
25 vivieesnsssnasessieses Ornamental
TIMBER:

24 DENSITY 4vvvvvenennans
25 NATURAL DURABILITY ...
26 PRESERVATION 44verreis
27 SAWING t4vevversnnenis
28 SEASONING vavvvrsvsnss
29 OTHER FEATURES 41vvvis

S.G. 0.48-0.54
Durable

Easy

Easy

GCood bending properties; soft.

UTILIZATION:
30 SAW TIMBER sevvvenvers

31 ROUNDWOOD ssvevrrasens

32 OTHER PRODUCTS srvsvvs

Light construction; furniture.

Fence posts; fuel and charcoal.

Bark (medicinal).

9 DRY SEASON +vsvsvsrsss O-2 months
10 MeaN max, TEMP,
HOTTEST MONTH 4vvvvsss  20-30%C
11 MEAN MIN. TEMP.
COLDEST MONTH +vvvevss  8-18°C
12 MEAN ANNUAL TEMP, .00 16-22°C
SOILS:
13 TEXTURE vsvvvsssereers Light/medium/heavy
14 REACTION sesssssnssrss  Alkaline/neutral/acid
15 DRAINAGE «vvevssessrss  Seasonally waterlogged

16 OTHER CHARACTERISTICS

Adaptable to most soil conditions including
slight salinity.

SILVICULTURE :

17 SIZE vvvvrnvinnnrinnes
18 DESCRIPTION 4vevuvires
19 FORM vevnvivrivanennens
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-40m

Deciduous

Acceptable

Shade tolerant in youth.

Coppices; frost resistant; root suckers
vigorously; longlived.

NURSERY:
33 SEED SOURCES svsvvrnrs

3L SEEDS PER KILOGRAMME .
35 STORAGE vusvernverenes
36 PRE-TREATMENT 4evuvess
37 PLANTING STOCK srvsrss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

USA; Argentina.

20,000

Short viability; store in ambient conditionms.
Stratify in damp sand for thirty days; or 4 hrs.
soak in conc. H3S04.

Potted; stumps; bare-rooted plants.

Germinates in 40-90 days.
No information on growth in nursery.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

52 62 152

8¢



SPECIES: Tectona grandis L.f.

TAXONOMY:
1 FAMILY vvvvvvvinniinns
2 SYNONYMS 4yvvvvavranes

3 LOCAL OR TRADE NAMES .

Verbenaceae

Teak; Tec; Teca.

PRODUCTION:
2 voLuE (M/HA/AN) 1.

ROLE IN LAND USE:

2 S

NATURAL OCCURRENCE :

TIMBER:

24 DENSITY ©eveveennvnes
725 NATURAL DURABILITY ...
26 PRESERVATION tuvvveuis
27 SAWING +vivrvirnniiies
28 SEASONING +vevviveerss
79 OTHER FEATURES 4v1uuis

S.G. 0.58-0.82
Very durable
Difficult

Fair

Easy

Premier fine hardwood. Decorative, tough and
strong; silica in wood; dust may irritate skin.

UTILIZATION:
30 SAW TIMBER 4evivvvinns

3] ROUNDWOOD 4 eevvercrnes

32 OTHER PRODUCTS 4vvacin

Heavy construction; light construction;
furniture; boxes; boat-building.

Building poles; transmission poles; fence posts;
fuel (c.v. = 21,353 kJ/kg) and charcoal;
veneer/plywood.

U LATITUDES vivvvvvvenss 12-25°
5 ,AREAS . vvivsvissverss The Indian subcontinent, Burma, Cambodia and
Thailand.

CLIMATE:
6 ALTITUDINAL RANGE ,,.. 0-900 m
7 MEAN ANNUAL RAINFALL . 1,250-3,000 mm
8 RAINFALL REGIME ,.,,.., Summer
9 DRY SEASON 4vevivssrss 3-6 months
10 MeEAN max, TEMP,

HOTTEST MONTH +vvvevss  25-32°C

MEAN MIN, TEMP,

COLDEST MONTH +vvvvves  18-24°C
12 MEAN ANNUAL TEMP, ... 22-26°%
SOILS:
I3 TEXTURE vivvevevinerss Medium/heavy
14 REACTION s4uvvsssvssss Neutral/acid
15 DRAINAGE 44vievsviesss Free draining

16 OTHER CHARACTERISTICS

Better growth on fertile and deep soils. Often
leads to soil erosion in pure stands.

SILVICULTURE :

17 s1ze voviiviiniiiiinns
18 DESCRIPTION vivvivssis
19 FORM vvvvvvvnnvvrinnes
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-40 m; d = 90-250 cm
Deciduous; older trees fluted.
Acceptable/exceptional
Strongly demanding

Coppices; moderately fire resistant; substantial
provenance variation; drought sensitive; early
flowering spoils form.

NURSERY:
33 SEED SOURCES sseresnrs

34 SEEDS PER KILOGRAMME .
35 STORAGE vvevvvvarreess
30 PRE-TREATMENT tvvvvars
57 PLANTING STOCK svssnss
S SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

India; Thailand; Trinidad and elsewhere where
established as an exotic.

800-2,000

Dry; without difficulty for several years.
Alternate soaking and drying frequently practised.
Stumps; potted stock.

Germination often protracted; up to 60 days.
707 viability. Several embryos per seed.
Plantable size in 12 months.

PRINCIPAL PESTS AND
DISEASES:

Generally healthy. Atta ants may cause
defoliation in first year. Root rots in
Africa. Leaf skeletonizer in Asia.

PRINCIPAL REFERENCES:

4 5 16 51 52 57 69 100 107 109 128 152

6¥¢



SPECIES: Terminalia brassii Exell

TAXONOMY :
1 FAMILY ovunenvnnnnses

3 LOCAL OR TRADE NAMES .

Combretaceae

Dafo; Swamp oak.

PRODUCTION:
2 VoLWE (M/HA/AN) +1es

25-35

ROLE IN LAND USE:

NATURAL OCCURRENCE:
L LATITUDES seevenvnnnns
5 AREAS virisnianiniinis

10-4°s

Solomon Islands, Bougainville and New Ireland.

TIMBER:

24 DENSITY 4ovevvnnnnnnnn
725 NATURAL DURABILITY ...
26 PRESERVATION s4vaveres
27 SAWING vevvrvervnnines
28 SEASONING 4veavssvasis
29 OTHER FEATURES servses

S.G. 0.33-0.51
Non-durable
Difficult
Easy

Easy

Very susceptible to stain and borers.

UTILIZATION:
30 SAW TIMBER 4euvevvrens

31 ROUNDWOOD s4svsaranees

32 OTHER PRODUCTS 4rvvsis

Light construction; boxes.

Shortfibre pulp; veneer/plywood.

CLIMATE:
6 ALTITUDINAL RANGE ,,,, 0-500 m
7 MEAN ANNUAL RAINFALL . 2,000-5,000 mm
8 RAINFALL REGIME .v4y., Uniform
G DRY SEASON ssvssesesss O-1 month
10 meAN mMAX, TEMP,

HOTTEST MONTH +vvovvry  28-36°C
11 MEAN MIN, TEMP,

COLDEST MONTH «vvvvess  20-24°C
12 MEAN ANNUAL TEMP. ... 23-28°%C
SOILS:
13 TEXTURE +vvsvesnssesss Heavy/medium
14 REACTION suvevvvervsssr  Acid

15 DRAINAGE vvvvvevnnsses
16 OTHER CHARACTERISTICS

Moist; seasonally waterlogged.

Better growth on deep soils.

SILVICULTURE :

17 SIZE vevvinvinnvnnsnns
18 DESCRIPTION wuveuverns
19 FORM vuvvenvanvannnnns
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-35 m; d = 100-150 cm
Evergreen

Exceptional

Strongly demanding

NURSERY:
33 SEED SOURCES srserves

34 SEEDS PER KILOGRAMME .
35 STORAGE vivvsievrreees
35 PRE-TREATMENT 4evvis
37 PLANTING STOCK ssssuss
38 SPECIAL REQUIREMENTS .,
39 GERMINATION AND GROWTH

Solomon Islands; Papua New Guinea.

60 000-70,000
Very short-lived.
None

Potted

Requires some shade in first few weeks.

Germinates in 10-20 days.
Plantable size in 4 months.

PRINCIPAL PESTS AND
DISEASES:

B0 viviviiiiiniinnn

None of importance reported.

PRINCIPAL REFERENCES:

59 96 111 112 158

05¢



SPECIES: Terminalia calamansanai (Blanco) Rolfe
TAXONOMY ;

1 FAMILY vvsvvvvsnsivars Combretaceae

2 SYNONYMS 4vvvvinnveres -

3 LOCAL OR TRADE NAMES . Kwako; Yellow Terminalia.

PRODUCTION:
2 voLwEe (°/HA/AN) ...

25-30

ROLE IN LAND USE:

NATURAL OCCURRENCE :

TIMBER:

24 DENSITY 4vvnvuvensns
25 NATURAL DURABILITY ...
26 PRESERVATION +uvvsars
27 SAWING vuvevvrvanenran
28 SEASONING «'vrvernenss
29 OTHER FEATURES svvrvis

S.G. 0.30-0.46

Non-durable

Easy

Easy

Easy

Susceptible to stain and borer attack. Weak.

UTILIZATION:
30 SAW TIMBER seveersvens

3] ROUNDWOOD tuversnrvnss

32 OTHER PRODUCTS ssvvses

Light construction; joinery; boxes.

Shortfibre pulp; veneer/plywood.

Iy {ATITUDES vevvrsennres  10°N-10%8
5 AREAS +s4sesssssesiers Philippines; Papua New Guinea; Solomon Islands.
CLIMATE:
6 ALTITUDINAL RANGE +v4» 0-500 m
7 MEAN ANNUAL RAINFALL . 2,000-5,000 mm
8 RAINFALL REGIME 41144y Uniform
9 DRY SEASON s4evsesssss  0-2 months
10 mMean max, TEMP,
HOTTEST MONTH +evvvvee  28-34°C
11 MEAN MIN, TEMP,
COLDEST MONTH savvsves  20-24%C
12 MEAN ANNUAL TEMP, ..., 23-28%
SOILS:
13 TEXTURE vevvssersnsees Medium/heavy
14 REACTION vvveeeseseess Neutral/acid
15 DRAINAGE +4evessererss Free draining
16 OTHER CHARACTERISTICS  Better growth on fertile soils.
SILVICULTURE :
17 SIZE vivvvvversssssess b o= 30-40 cm; d = 80-120 cm
18 DESCRIPTION ,u4sssvsvs  Deciduous
19 FORM v4vevvrsenersnnss  Exceptional
20 LIGHT REQUIREMENTS ... Strongly demanding
21 OTHER CHARACTERISTICS  Windfirm

NURSERY:
33 SEED SOURCES wevsvsvss

34 SEEDS PER KILOGRAMVE ,
35 STORAGE wvvuvevvnrenss
% PRE-TREATMENT tvvvvrrs
3/ PLANTING STOCK verveeas
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Papua New Guinea; Solomon Islands.

13,000-14,000
Shortlived: up to | month.
None

Potted

Germinates in 3-10 days (80% from fresh seed).
Plantable size in 6 months.

PRINCIPAL PESTS AND
DISEASES:

LI'O DR N B RN U B BN B

Liable to unidentified dieback in nursery.

PRINCIPAL REFERENCES:

59 111 112 158

15¢



SPECIES:

Terminalia ivorensis A. Chev.

TAXONOMY :
1 FAMILY vovvvnvinnnnnns

3 LOCAL OR TRADE NAMES .,

Combretaceae

Idigbo; Framiré.

PRODUCTION:

3

22 voLuME (M™/HA/AN) 4u.u 8-17

ROLE IN LAND USE:

2% suiiiervsesesiiinerens Agricultural shade.

TIMBER:

24 DENSITY vvvvssssssssss S.G. 0.45-0.62

25 NATURAL DURABILITY .., Moderately durable

26 PRESERVATION «1ec¢eveos Difficult

27 SAWING 4ysvvssvsrnssss Easy

28 SEASONING +veesvvvsoes Easy

29 OTHER FEATURES +44v414+s Decorative; '"brittleheart' common; dust may
irritate skin.

UTILIZATION:

30 SAW TIMBER «issssrevss Heavy construction; light conmstruction;

31

32

ROUNDWOOD ¢ vvvvsvnvens

OTHER PRODUCTS vivvuss

furniture.

Shortfibre pulp; veneer/plywood.

NATURAL OCCURRENCE :
4 LATITUDES vvvevvvvines 4=11°N
5 AREAS t4vvesiesereness West Africa, from Guinea to Cameroons.
CLIMATE:
6 ALTITUDINAL RANGE .vv: 0-700 m
7 MEAN ANNUAL RAINFALL . 1,300-3,000 mm
8 RAINFALL REGIME ...... Uniform
9 DRY SEASON «svvivsesss  0-2 months
10 meaN max. TEMP,
HOTTEST MONTH +vvvvaes  26-30°C
MEAN MIN. TEMP.
COLDEST MONTH s vvuuues  22-24°
MEAN ANNUAL TEMP. +vvv  24-26°C
SOILS:
13 TEXTURE 4vvvvsesvsnsss  Light/medium
14 REACTION .4uvvssssssss  Neutral/acid
15 DRAINAGE +v4vvsrssssss Freedraining; occasionally seasonally waterlogged
16 OTHER CHARACTERISTICS -
SILVICULTURE:
17 SIZE vvvvvvvvvvsiiinsy ho=35-45 m5 d = 90-150 cm
18 DESCRIPTION s4ivevvsss Deciduous; buttressed; open, wide crown.
19 FORM vvevverensnreness Exceptional
20 LIGHT REQUIREMENTS ... Strongly demanding
21 OTHER CHARACTERISTICS Coppices; requires wide spacing.

NURSERY :

33

3
35
36
37
33
39

SEED SOURCES vuvuvenns

SEEDS PER KILOGRAMME .
STORAGE vvvvevnvinuans
PRE=TREATMENT +vvuvan
PLANTING STOCK vvvvss
SPECIAL REQUIREMENTS .
GERMINATION AND GROWTH

West Africa, especially Ivory Coast.

5,500-6,600

Dry, cold and airtight for up to one year.
Alternate soaking and drying.

Potted; striplings; stumps.

Requires light shade after germination.

Germinates in 14-5GC days.
Plantable size in 4 months.

PRINCIPAL PESTS AND
DISEASES:

40

RN RN NN NN

Termites attack young plants. Liable to attack
by many defoliators but none very serious.

PRINCIPAL REFERENCES:

20 25 57 59 100 105 128 152 155
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PRODUCTION:
22 VoLWME (M/HA/AN) ...

10-14

ROLE IN LAND USE:

23 iiiireriesiiresisassss Agricultural shade.
TIMBER:
24 DENSITY vvivvsvivrnsss S-G. 0.48-0.64

25 NATURAL DURABILITY ...
26 PRESERVATION «evvveiin
27 SAWING tevevversvenins
28 SEASONING 4vvuvsernses
29 OTHER FEATURES 44vvses

Non-durable
Difficult
Easy

Easy

Decorative

UTILIZATION:
30 SAW TIMBER 4evevvvaens

31 ROUNDWOOD 4sseanrssss

32 OTHER PRODUCTS turvves

Light construction; furniture; boxes;
boat-building.

Shortfibre pulp; veneer/plywood.

SPECIES: Terminalia sugerba Engl. & Diels
TAXONOMY :
1 FAMILY +ssevsvvrssssssss Combretaceae
2 SYNONYMS 4uvsvnnssvres =
3 LOCAL OR TRADE NAMES . Afara; Limba; Korina.
NATURAL OCCURRENCE :
i LATITUDES tevvrerserss 6°5-10°N
5 AREAS t4vrsrssssressss West Africa, from Sierra Leone to Zaire.
CLINATE:
6 ALTITUDINAL RANGE ..., 0-500 m
7 MEAN ANNUAL RAINFALL ., 1,300-1,900 mm
8 RAINFALL REGIME .....s Summer/uniform
9 DRY SEASON «1vvssssses 1-3 months
10 MEAN MAX, TEMP,
HOTTEST MONTH vvvvesrs  26-32°C
11 MEAN MIN, TEMP,
COLDEST MONTH sovvvses  22-26°C
12 MEAN ANNUAL TEMP, +v4v  24-27°C
SOILS:
13 TEXTURE svvsvsvsanisss  Medium
14 REACTION 4uvvvrisseress  Alkaline/neutral
15 DRAINAGE ssesvsssssrss Free draining
16 OTHER CHARACTERISTICS  Better growth on deep soils but is adaptable
to most soil conditions.
SILVICULTURE :
17 SIZE 4vvvvvsersvsrssss h = 40-60 m; d = 120-240 cm
18 DESCRIPTION ssssvvsses Practically evergreen; buttressed.
19 FORM vvevevssvsssrsess Exceptional
20 LIGHT REQUIREMENTS ... Strongly demanding
21 OTHER CHARACTERISTICS  Coppices: wide crowned requiring wide spacing.

NURSERY:
33 SEED SOURCES svserves

34 SEEDS PER KILOGRAMME .
35 STORAGE «vvuversnnenns
35 PRE-TREATMENT 4vevvsis
37 PLANTING STOCK svvveee
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

West Africa, especially Nigeria.

8,500-9,500
Dry, cold and airtight for up to one year.
None

Potted; striplings; stumps.

No information available on germination.
Plantable size in 6 months.

PRINCIPAL PESTS AND
DISEASES:

None of importance reported.

PRINCIPAL REFERENCES:

4 5 18 57 59 100 128 143 152 155
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SPECIES: Toona ciliata M.J. Roem.

TAXONOMY :
1 FAMILY vivvveninninis
2 SYNONYMS 'vvvvnvevnnes

3 LOCAL OR TRADE NAMES ,

Meliaceae

Cedrela toona Roxb.

Toon; Burma cedar.

PRODUCTION:
22 VoLWME (MC/HA/AN) ...,

ROLE IN LAND USE:

23 N N NN RN

Windbreaks

NATURAL OCCURRENCE:
4 LATITUDES +'vvvvvvnvnns
5 AREAS tiiiiiiiiiiinies

15-25°N

S.E. Asia, from India to Thailand. (T. ciliata

var. australis occurs in N. Queensland).

CLIMATE:
6 ALTITUDINAL RANGE ...,
7 MEAN ANNUAL RAINFALL ,

0-1,200 m
850-4,000 mm

TIMBER:

24 DENSITY tvvvvnnnnnrens
25 NATURAL DURABILITY ...
26 PRESERVATION 4vvvvvrns
27 SAWING 4vvvssvvnnnnse
28 SEASONING +vvvvvvvers
29 OTHER FEATURES +vvrers

S.G. 0.42-0.64
Moderately durable.
Fair

Easy

Easy in kilns.

Decorative; scented.

UTILIZATION:
30 SAW TIMBER vvvuvvvvers

31 ROUNDWOOD s suvrvsrsoss

32 OTHER PRODUCTS +vvvevs

Light construction; furniture; boxes; flooring;
boat-building; carts.

Veneer/plywood.

Fodder (lopped branches).

8 RAINFALL REGIME ....., Summer
9 DRY SEASON tyvvsvsesss 2-6 months
10 Mean max, TEMP,
HOTTEST MONTH 4vvvvvss  28-45°C
MEAN MIN, TEMP,
COLDEST MONTH +4veu0ss  6-18°C
MEAN ANNUAL TEMP, ..., 22-28°C
SOILS:
13 TEXTURE vvvvivnnnnnss Light/medium
14 ReacTION vesssssieeess  Neutral/acid

15 DRAINAGE vvrvvivivinis
16 OTHER CHARACTERISTICS

Free draining

Best growth on deep, rich soils.

SILVICULTURE :

17 SIZE vvvivvinviniennss
18 DESCRIPTION 4vvvvevnes
I9 FORM vuvvvvvnneninens
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 30-35 m; d = 90-180 cm
Deciduous/evergreen; sometimes buttressed.
Acceptable

Strongly demanding; shade tolerant in youth.

Coppices; resists termites; root suckers
vigorously; fire sensitive.

NURSERY :
33 SEED SOURCES sessvsers

34 SEEDS PER KILOGRAMME ,
25 STORAGE vuvvvvnversens
20 PRE-TREATMENT 44vvrsss
37 PLANTING STOCK wrvssus
O

3 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

India

300,000-380,000
Short "viability: 6 months-1 year.
None

Striplings; potted; direct sown; stumps.
Heavy shade for two months after germinationm.
Care of taproot.

40-607% germination when fresh. Slow early
growth. Potted stock plantable size at 18-24
months .

PRINCIPAL PESTS AND
DISEASES:

LIO NN NN NN

Hypsipyla, a shoot borer, causes severe damage.

Plant Toona in mixtures on optimum sites, as
vigorous growth reduces susceptibility. (N.B.
Toona ciliata var. australis appears to resist
Hypsipyla).

PRINCIPAL REFERENCES:

16 49 59 61 96 109 152
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SPECIES: Triplochiton scleroxylon K. Schum.

TAXONOMY :
1 FAMILY vvvvvennrenions

3 LOCAL OR TRADE NAMES .

Sterculiaceae

Obeche; Samba; Wawa; Ayous.

PRODUCTION:
2 voLwE (/HA/AN) L.,

ROLE IN LAND USE:

NATURAL OCCURRENCE :

U LATITUDES «vvvvvrvvsss 0-10°N
D AREAS s4vvsvessnsnsesss West Africa, from Sierra Leone to Zaire.
CLIMATE:

6 ALTITUDINAL RANGE ...+
7 MEAN ANNUAL RAINFALL ,

0-500 m
1,600-3,000 mm

TIMBER:

24 DENSITY vvvvvvennveens
25 NATURAL DURABILITY ...
26 PRESERVATION tvvvviis
27 SAWING vevvinvvnniunes
28 SEASONING +veevvvvinrs
29 OTHER FEATURES 4vvrs

S.G. 0.35-0.40
Non-durable
Difficult
Easy

Easy

Susceptible to borers and stain. Premier
quality, white, odour-free hardwood..

UTILIZATION:
30 SAW TIMBER 4vvenrvvens

3] ROUNDWOOD svevvresnsns

32 OTHER PRODUCTS wevivve

Light construction; boxes; furniture.

Shortfibre pulp; veneer/plywood; blockboard;
fuelwood.

8 RAINFALL REGIME 1144y Uniform
G DRY SEASON «4evesssses 0-2 months
10 MeaN max, TEMP,

HOTTEST MONTH 4evvvess  26-32°C
11 MEAN MIN, TEMP,

COLDEST MONTH +avavsas  20-26°C
12 MEAN ANNUAL TEMP, .4y,  24-29°C
SOILS:
13 TEXTURE «vsvvsensnsrss  Light/medium
14 REACTION svvseerversss Neutral/acid
15 DRAINAGE ssvsesssensss Free draining

16 OTHER CHARACTERISTICS

SILVICULTURE :

17 SIZE vovernvienniinnns
18 DESCRIPTION sivnvvrsen
19 FORM vuovennivenniinans
20 LIGHT REQUIREMENTS ...
21 OTHER CHARACTERISTICS

h = 40-50 m; d = 100-150 cm
Deciduous; buttressed.
Exceptional

Strongly demanding

NURSERY :
33 SEED SOURCES srvvrvres

34 SEEDS PER KILOGRAMVE .
35 STORAGE «vevervnvensis

PRE-TREATMENT 44vvvoas
37 PLANTING STOCK seveass
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

West Africa (N.B. seed years are irregular).

3,000
None
Stumps; potted; cuttings.

Germinates in 10-12 days.
Plantable size in 15 months.

PRINCIPAL PESTS AND
DISEASES:

PRINCIPAL REFERENCES:

22 57 100 128 155
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SPECIES: Zizyphus spina-christi (L.) Willd.

TAXONOMY :

1 FAMILY ovvvnnnvvnnnes

2

3 LOCAL OR TRADE NAMES .

Rhamnaceae

Rhamnus spina-christi L.

Christ~thorn; Kurna; Sidr (Arabic).

PRODUCTION:
22 VOLWME (M/HA/AN) 1o

ROLE IN LAND USE:

Erosion control; windbreaks; shade; dune fixation,

NATURAL OCCURRENCE:

TIMBER:

24 DENSITY vvvveivnvnnnen
25 NATURAL DURABILITY ...
26 PRESERVATION vvvveens
27 SAWING +evvvevnverionn
28 SEASONING «vvevvrrenss
29 OTHER FEATURES 44vssis

Durable

Hard; heavy; termite resistant.

UTILIZATION:
30 SAW TIMBER +vvvvennsen

31 ROUNDWOOD «aservnnsnss

37 OTHER PRODUCTS 4rvvuus

Light construction; furniture.

Posts; tools; fuel (c.v. = 19,800-20,100 kJ/kg).

Edible fruit; fodder (leaves).

4 LATITUDES vevvvvvrvees 25-38°N
G AREAS 4sivvivsssssssrss N. Africa and Near East.
CLIMATE:
6 ALTITUDINAL RANGE ..., 0-2,000 m
7 MEAN ANNUAL RAINFALL ., 100-500 mm
8 RAINFALL REGIME ..,... Winter
9 DRY SEASON «vevsvssass 8-10 months
10 MeEAN MAX, TEMP,
HOTTEST MONTH 444 vaavs 30-35°C
MEAN MIN, TEMP.
COLDEST MONTH 4vvvaver 4-15°C
MEAN ANNUAL TEMP, ..., 19-28°C
SOILS:
13 TEXTURE +4vvvsvnveesss Light/medium/heavy
14 REACTION 4ievsevevsv.s Neutral/alkaline
15 DRAINAGE +vvvvuvvsssss Moist
16 OTHER CHARACTERISTICS Tolerates some salinity; better growth on deep
alluvia.
SILVICULTURE :
17 SIZE vvivirivenirissress h=5-10m
18 DESCRIPTION +44vss44ss Thorny; evergreen; pendulous branches.
19 FORM s4vvvvsvnressnsss Poor
20 LIGHT REQUIREMENTS ... Light demanding

2

OTHER CHARACTERISTICS

Aggressive coloniser; coppices; drought hardy;
frost tender; deep rooting; long-lived.

NURSERY:
33 SEED SOURCES trvevrres

34 SEEDS PER KILOGRAMVE .
35 STORAGE +vvvrvrvrsrses
35 PRE-TREATMENT vvvvns
37 PLANTING STOCK saverss
38 SPECIAL REQUIREMENTS .
39 GERMINATION AND GROWTH

Netherlands; Near East.

15,000

Dry, cold, sealed.

Scarify mechanically or in conc. HpSO, for 2
hours, then cold stratify.

Bare-rooted seedlings; cuttings.

Care of taproot.

60-80%7 germination; medium growth rate in
nursery.

PRINCIPAL PESTS AND
DISEASES:
O wuvveneriinnniiiiin

PRINCIPAL REFERENCES:

9462
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