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PREFACE 

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. INTRODUCTION 

1.1 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 foret of trials before embarking on large scale planting 

programmes cannot be overemphasized. 

1.2 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, i.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. 

1.3 Although the forester may well appreciate the importance of 

considering ail 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. 

1.4 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 

3G0 

S, 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 saure time maintain some balance between groups of 
species suited to various sites and climatic conditions. 

1.5 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 users to collect 
information on other species of particular interest. 

1.6 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 little 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. 
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2. SELECTION BY SPECIES DATA BASE 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 is increased by the 
program's acceptance of ranges of values for all numerical 
parameters, e.&. 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 is 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 



2.5 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 likely 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 1/, 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 the second selection was 
then made for mean annual temperatures of 21-230C, 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, is necessarily limited to 

selection on discrete steps in its information base. It cannot 
therefore list marginal site characteristics for a particular 
species, and it has to assume that every species can be classified 
using the saine discrete steps. Clearly this is 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 smail 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/ McBee,-Keysort Code 108. Form 558 1B. 
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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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4. SPECIES SELECTION TABLES 

4.1 A species selection key is presented in the foret 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 240C to less than 180 C. The tables 
cover this range in five subdivisions each covering a band of 20 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. 

4.2 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 limits 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. 

4.3 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 latitudes. Study of 

climatic data from a wide range of stations between 300 N and 300 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/. 

ii) 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 in all continents occurs at 

latitudes of some 7-10 degrees north. 

1/ This does iot apply to the arid land masses0 of Africa north of 

latitude 15 N, or Australia south of latitude 15 S. 
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4.4 The tables have been constructed on the basis of a notional MAT of 

27°C at sea level on the temperature equator and a mean lapse rate of 
0.5°C 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°C 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: 

27-30°N drop one column, i.e. read the 600-1,000 metre (22-24°C 
13-260S 

column for sites of 0-600 metres. 

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

4.5 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. 

4.6 The final selection table (6) deals with soils. It lists 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. 
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INDEX TO SPECIES 

1. Acacia albida 
2. Acacia auriculiformis 
3. Acacia cyanophylla 
4. Acacia cyclops 
5. Acacia decurrens 
6. Acacia farnesiana 
7. Acacia mangium 
8. Acacia mearnsii 
9. Acacia melanoxylon 
10. Acacia nilotica 
H. 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. Callitris 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 
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57. Eucalyptus botryoides 
58. Eucalyptus brockwayi 
59. Eucalyptus camaldulensis (Northern Provenances) 
60. Eucalyptus camaldulensis (Southern Provenances) 
61. Eucalyptus citriodora 
62. Eucalyptus cladocalyx 
63. Eucalyptus cloëziana 
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 chocoënsis 
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 
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115. Ochroma pyramidale 
116. Octomeles sumatrana 
117. Parkia biglobosa 
118. Parkinsonia aculeata 
119. Paulownia tomentosa 
120. Peltophorum pterocarpum 
121. Pericopsis elata 
122. Pinus ayacahuite 
123. Pinus brutia 
124. Pinus canariensis 
125. Pinus caribaea var. bahamensis 
126. Pinus caribaea var. caribaea 
127. Pinus caribaea var. hondurensis 
128. Pinus chiapensis 
129. Pinus elliottii var. elliottii 
130. Pinus greggii 
131. Pinus halepensis 
132. Pinus kesiya 
133. Pinus merkusii (Continental Provenances) 
134. Pinus merkusii (Island Provenances) 
135. Pinus michoacana 
136. Pinus montezumae 
137. Pinus occidentalis 
138. Pinus oocarpa 
139. Pinus palustris 
140. Pinus patula subsp. patula 
141. Pinus patula subsp. tecunumanii 
142. Pinus pinaster (Portuguese Provenances) 
143. Pinus pinea 
144. Pinus ponderosa var. arizonica 
145. Pinus pseudostrobus 
146. Pinus radiata 
147. Pinus roxburghii 
148. Pinus taeda 
149. Populus deltoides var. deltoides 
150. Prosopis chilensis 
151. Prosopis cineraria 
152. Prosopis juliflora 
153. Prosopis tamarugo 
154. Robinia pseudoacacia 
155. Roseodendron donnell-smithii 
156. Salix babylonica var. sacramenta 
157. Samanea saman 
158. Schinus molle 
159. Schizolobium parahybum 
160. Sesbania grandiflora 
161. Simmondsia chinensis 
162. Swietenia macrophylla 
163. Tabebuia rosea 
164. Tamarix aphylla 
165. Taxodium distichum 
166. Tectona grandis 
167. Terminalia brassii 
168. Terminalia calamansanai 
169. Terminalia ivorensis 
170. Terminalia superba 
171. Toona ciliata 
172. Triplochiton scleroxylon 
173. Zizyphus spina-christi 
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SYNONYMS 

Synonym Listed Under: 

Acacia arabica ........................... Acacia nilotica (10) 

Acacia auriculaeformis ................... Acacia auriculiformis (2) 

Acacia cavenia ........................... Acacia farnesiana (6) 

Acacia decurrens var. mollis ............. Acacia mearnsii (8) 

Acacia decurrens var. normalis ........... Acacia decurrens (5) 

Acacia leucophylla ....................... Acacia pendula (11) 

Acacia raddiana .......................... Acacia tortilis subsp. raddiana (14) 

Acacia saligna ........................... Acacia cyanophylla (3) 

Acacia verek ............................. Acacia senegal (13) 

Afrormosia elata ......................... Pericopsis elata (121) 

Agathis alba ............................. Agathis dammara (16) 

Agati grandiflora ....................... Sesbania grandiflora (160) 

Albizia falcata .......................... Albizia falcataria (17) 

Albizia moluccana ........................ Albizia falcataria (17) 

Alnus jorullensis ........................ Alnus acuminata (19) 

Alnus oregana ............................ Alnus rubra (21) 

Anthocephalus cadamba .................... Anthocephalus chinensis (23) 

Anthocephalus indicus .................... Anthocephalus chinensis (23) 

Araucaria brasiliana ..................... Araucaria angustifolia (24) 

Araucaria klinkii ........................ Araucaria hunsteinii (26) 

Bombacopsis sepium ....................... Bombacopsis quinata (29) 

Butyrospermum niloticum .................. Butyrospermum paradoxum (31) 

Butyrospermum parkii ..................... Butyrospermum paradoxum (31) 

Calliandra confusa ....................... Calliandra calothyrsus (32) 

Callitris glauca ......................... Callitris columellaris (33) 

Callitris hugelii ........................ Callitris columellaris (33) 

Callitris intratropica ................... Callitris columellaris (33) 
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Cassia florida ........................... Cassia siamea (36) 

Casuarina lepidophloia ................... Casuarina glauca (39) 

Casuarina littoralis ..................... Casuarina equisetifolia (38) 

Cedrela mexicana ......................... Cedrela odorata (41) 

Cedrela toona ............................ Toona ciliata (171) 

Cleistopholis grandiflora ................ Cleistopholis glauca (44) 

Copaifera mopane ......................... Colophospermum mopane (45) 

Cunninghamia sinensis .................... Cunninghamia lanceolata (49) 

Cupressus glauca ......................... Cupressus lusitanica (51) 

Cupressus hartwegii ...................... Cupressus macrocarpa (52) 

Cupressus lindleyi ....................... Cupressus lusitanica (51) 

Cybistax donnell-smithii ................. Roseodendron donnell-smithii (155) 

Eucalyptus bicolor ....................... Eucalyptus largiflorens (73) 

Eucalyptus bicostata ..................... Eucalyptus st-johnii (92) 

Eucalyptus coolabah ...................... Eucalyptus microtheca (78) 

Eucalyptus gigantea ...................... Eucalyptus delegatensis (67) 

Eucalyptus hemilampra .................... Eucalyptus resinifera (86) 

Eucalyptus multiflora .................... Eucalyptus robusta (87) 

Eucalyptus naudiniana .................... Eucalyptus deglupta (66) 

Eucalyptus rostrata ...................... Eucalyptus camaldulensis (59/60) 

Eucalyptus umbellata ..................... Eucalyptus tereticornis (93) 

Faidherbia albida ........................ Acacia albida (1) 

Gliricidia maculata ...................... Gliricidia sepium (100) 

Grevillea umbricata ...................... Grevillea robusta (102) 

Haloxylon ammondendron ................... Haloxylon aphyllum (103) 

Leucaena glauca .......................... Leucaena leucocephala (108/109) 

Melaleuca leucadendra .................... Melaleuca leucadendron (112) 
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Melaleuca quinquenervia .................. Melaleuca leucadendron (112) 

Melia azadirachta ........................ Azadirachta indica (28) 

Melia indica ............................. Azadirachta indica (28) 

Mimosa farnesiana ........................ Acacia farnesiana (6) 

Mimosa juliflora ......................... Prosopsis juliflora (152) 

Mimosa lebbek ............................ Albizia lebbek (18) 

Mimosa sirissa ........................... Albizia lebbek (18) 

Musanga smithii .......................... Musanga cecropioides (113) 

Ochroma lagopus .......................... Ochroma pyramidale (115) 

Parkia africana .......................... Parkia biglobosa (117) 

Peltophorum ferrugineum .................. Peltophorum pterocarpum (120) 

Peltophorum inerme ....................... Peltophorum pterocarpum (120) 

Pinus arizonica .......................... Pinus ponderosa var. arizonica (144) 

Pinus australis .......................... Pinus palustris (139) 

Pinus cubensis ........................... Pinus occidentalis (137) 

Pinus halepensis var. brutia ............. Pinus brutia (123) 

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

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

Pinus khasya ............................. Pinus kesiya (132) 

Pinus longifolia ......................... Pinus roxburghii (147) 

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

Pinus pseudopatula ....................... Pinus greggii (130) 

Pinus strobus var. chiapensis ............ Pinus chiapensis (128) 

Pithecolobium saman ...................... Samanea saman (157) 

Poinciana regia .......................... Delonix regia (55) 

Populus deltoides var. missouriensis ..... Populus deltoides var. deltoides (149) 

Prosopsis spicigera ...................... Prosopis cineraria (151) 

Rhamnus spina-christi .................... Zizyphus spina-christi (173) 

Sarcocephalus trillesii .................. Nauclea diderrichii (114) 
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Simmondsia californica .................. Simmondsia chinensis (161) 

Sterculia diversifolia .................. Brachychiton populneum (30) 

Tabebuia donnell-smithii ................ Roseodendron donnell-smithii (155) 

Tamarix articulata ...................... Tamarix aphylla (164) 

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

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

species as an exotic as well as within its natural 

distribution. 

3. Local or Trade Names 

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

4. Latitudes 

Usually the approximate overall distribution, but in the case of 

Eucalypts, the latitudes of principal occurrence are quoted. 

6. Altitudinal Range 

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

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

7. Mean Annual Rainfall 

Species may often thrive in rainfalls different from those quoted, 

but generally more desirable species are available at higher 
rainfalls. 

8. Rainfall Regime 

Equatorial, all the year round rainfall has been described as 

"uniform". 

9. 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. 

13. Texture 

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

"Acid" - pH 6 and below; 
"Neutral" - pH 6.1 to 7.4; 

"Alkaline" - pH 7.5 and above. 

19. 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. 

21. 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 (N2) 
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 lengths are given, the 
figures represent the usual ranges experienced. Extremes will 
depend on soil type, use of fertiliser, etc. and have been 
omitted. 

22. Production 

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

23. Rôle in Land Use 

Use of the species in afforestation, where the primary object is 

not production. 
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24. Density 

"S.G." = specific gravity at 12% moisture content. 

25. 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. 

30-31. 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. 

33. Seed Sources 

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

34. Seeds per Kilogramme 

Average figures or the range of reported values. 

35. Seed Storage 

Storage in airtight conditions is understood, in addition to the 
recommendations described. Generally a temperature of 4°C is 
preferred. 

36. Pre-treatment 

The most common treatments are:- 
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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. 

37. Planting Stock 

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

38. 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. 

"R equires mycorrhizae" - When young trees are introduced to sites 
new to the species, the soil may need to be 'inoculated' with 
cultures of the appropriate mycorrhizal organism. 

39. 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. 

40. 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. 
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KEY TO COUNTRY ABBREVIATIONS 

ALG Algeria 
ANG Angola 
ARG Argentina 
AUS Australia 

BAH Bahamas 
BAN Bangladesh 
BEL Belize 
BEN Benin 
BOL Bolivia 
BOT Botswana 

BRA Brazil 
BUR Burundi 

CAM Cameroons 
CAR Central African Republic 

I India 
IND Indonesia 

IRA Iran 
IRQ Iraq 
ISR Israel 
ITA Italy 
IVC Ivory Coast 

JAM Jamaica 
JAP Japan 
JOR Jordan 

KEN Kenya 
KUW Kuwait 

LBY Libya 
CBD Cambodia 

LEB Lebanon 
CHL Chile 

LIB Liberia 
CHN China 

COB Congo 

COL Colombia 
CR Costa Rica 
CUB Cuba 
CVI Cape Verde Islands 
CYP Cyprus 

ECU Ecuador 

EPT Egypt 
ETH Ethiopia 

FIJ Fiji 
FRA France 

GAB Gabon 
GAM Gambia 
GHA Ghana 
GRE Greece 

GUA Guatemala 

HAW Hawaii 
HON Honduras 

MAD Madagascar 
MAL Ma laya 
MAR Martinique 
MAU Mauritius 
MEX Mexico 
MLW Malawi 
MOR Morocco 
MOZ Mozambique 

NEP Nepal 
NGR Niger 

NH New Hebrides 
NIG Nigeria 
NL Netherlands 
NZ New Zealand 

PAK Pakistan 
PAR Paraguay 
PER Peru 
PHI Philippines 
PNG Papua New Guinea 
POR Portugal 
PR Puerto Rico 

RWA Rwanda 

SA South Africa 
SAB Sabah 
SEN Senegal 
SL Sierra Leone 

SLK Sri Lanka 
SOL Solomon Islands 
SOM Somalia 
SP Spain 

SUD Sudan 
SUR Surinam 
SWZ Swaziland 

TAI Thailand 

TAN Tanzania 
TCH Tchad 
TOG Togo 
TRI Trinidad 

TUN Tunisia 
TUR Turkey 

TWN Taiwan 

UAE United Arab Emirates 

UGA Uganda 
URG Uruguay 
USA U.S.A. 
USR U.S.S.R. 

VEN Venezuela 
VN Viet Nam 

ZAI Zaire 
ZAM Zambia 
ZAN Zanzibar 
ZIM Zimbabwe 
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Appendix I 

Use of INSPIRE Computer Program 

This version of INSPIRE is written for use with an Apple II 

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

1. 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 narres 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 - 
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Species 1 Acacia albida Del. 

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 température (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 tituber products 

0 

250 

to 2000 
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 or F)inish? s 

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

1 altitude (metres) 
2 mean annual rainfali (mm) 
3 rainfali regime 
4 dry season (months) 
5 mean max. temp. hottest month (C) 
6 mean min. temp. coldest month (C) 
7 mean annual temperature (C) 

8 soil texture 
9 soil reaction 
10 soil drainage 
11 other soil characteristics 

12 size of tree (metres) 
13 form of tree 
14 light requirements 
15 other silvic. characteristics 
16 production potential (m3/ha/an) 
17 role in land use 
18 timber density (S.G.) 
19 sawtimber utilization 
20 roundwood utilization 
21 other timber products 

characteristic of interest? 
(give characteristic number or describe in words, put ? for list) 
? 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 12 13 14 28 

30 31 42 45 46 50 54 56 59 60 

62 73 78 81 89 91 97 117 118 123 

131 143 150 151 152 158 161 164 173 

10 marginal species:- 18 20 22 64 70 90 93 98 99 154 

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 

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

5 mean max. temp. hottest month (C) 

6 mean min. temp. coldest month (C) 

or 7 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 62 

73 78 81 89 91 97 118 150 151 152 

161 164 173 

12 marginal species:- 4 13 18 20 45 60 64 70 90 93 

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 89 

91 161 
10 marginal species:- 4 18 20 45 60 64 70 93 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) 

? soil reaction 

soil reaction 

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

? y alkaline 
? neutral 
? acid 
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Selection 4 

10 main species:- 
3 

6 

12 

59 

73 

78 

81 

89 

91 

161 

Acacia cyanophylla Lindl. 
Acacia farnesiana (L.) Willd. 
Acacia salicina Lindl. 
Eucalyptus camaldulensis Dehnh. (Northern Provenances) 
Eucalyptus largiflorens F. Muell. 
Eucalyptus microtheca F.Muell. 
Eucalyptus occidentalis Engl. 
Eucalyptus salmonophloia F. Muell. 
Eucalyptus sideroxylon A. Cunn. ex Woolls. 
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 
? y windbreaks 
? y erosion control 
? y dune/soil stabilisation 
? agroforestry 
? land reclamation 
? soil improvement 
? ornamental 
? miscellaneous 

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 M. 
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 
? c 

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 

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 avant to C)ontinue the elimination, 
R)evert to a previous selection, 

or F)inish 
? 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 
? s 

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 
************************** 

mean annual rainfall (mm) 450 to 500 

mean annual temperature (C) 21 to 23 

dry season (months) 5 

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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10 RESET 
20 REM *** PROGRA111,1 INSPIRE (Autumn 1983) *** 

30 REM MAXSTEP = max no. of sel. stages 

40 REM MAXCH = no. of characteristics (see DATA statements) 

50 REM MAXSEL = max. no. of catagories/sel. char. 

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

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

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

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

100 DIM NC(MAXCH),N$(MAXCH),LN(MAXCH),LC$(MAXCH),LC(MAXCH),CH(MAXSEL) 
110 DIM OLDSEL(MAXSTEP,MAXSEL+2) 
120 KK$(0)="n'": KK$(1)="m' KK$(2)='"y° 
130 BB$(0)=°s'": BB$(1)="p": BB$(2)='*b" 
140 NRANC=O: NSELC=O: FOR 1=0 TO MAXCII: READ NC(I) 

150 IF NC(I)>O THEN GOTO 180 
160 IF NC(I)<O THEN LOTO 190 
170 NRANC=NRANC+1: LN(I)=NRANC: GOTO 190 

180 NSELC=NSELC+1: LN(I)=NSELC 
190 NEXT I 

200 DIM SN$(NSELC,MAXSEL) 
210 FOR I=0 TO MAXCH: READ N$(I): NEXT I 

220 S=O 
230 FOR I=1 TO MAXCH 
240 IF NC(I)=O THEN GOTO 260 
250 S=S+1: FOR J=1 TO NC(I): READ SN$(S,J): NEXT J 
260 NEXT I 

270 NR=NRANC*LENRAN*2: NS=NSELC*MAXSEL 
280 OPEN "R", // 1, "RANDATA. RAF" , NR 

290 OPEN "R", //2, "SELDATA. RAF", NS 

300 OPEN "R",//3,"SPNAMES.RAF",LENSPNAM1 
310 OPEN "R",//4,'"SPNUMS.RAF",LENSP 
320 FIELD #1,NR AS R$ 
330 FIELD //2,NS AS S$ 

340 FIELD //3,LENSPNAM AS SPN$ 
350 FIELD #4,LENSP AS SNU$ 
360 CET #4,1 
370 NSP=VAL(SNU$) 
380 MAXSFOP=20 
390 DIM IND(NSP),ORD(MAXSFOP) 
400 CAT$(1)="1": CAT$(2)="e": CAT$(3)="s": CAT$(4)="p'": CAT$(5)="f" 
410 HOME: PRINT SPC(20);"HELLO!...and welcome to INSPIRE" 
420 PRINT:PRINT:PRINT 
430 PRINT SPC(1O);: PRINT "Do you want to L)oad E)dit S)elect "; 

440 INPUT "P)rint or F)inish";ANS$ 
450 GOSUB 5090 
460 A$=LEFT$(ANS$,1): FOR ICAT=1 TO 5: IF A$=CAT$(ICAT) TIIEN GOTO 490 
470 NEXT ICAT 
480 GOSUB 6090: GOTO 420 
490 ON ICAT GOTO 500,1240,2290,4630,5010 
500 REM ********************** 

510 REM * LOAD SECTION 
520 REM ********************** 

530 PRINT: PRINT 
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540 INPUT "code number for new species? (press RETURN to finish) ",SNO$ 
550 IF LEN(SNO$)=O THEN GOTO 5010 
560 IF VAL(SNO$)<>O 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=O THEN GOTO 670 
610 A$=LEFT$(SNO$+SPACE$(LENSP),LENSP) 
620 FOR S=1 TO NSP: GET #4,S+1 
630 IF A$=SNU$ THEN GOTO 650 
640 NEXT S: LOTO 670 
650 BEEP 12,20: BEEP 15,20: PRINT: PRINT "** ERROR ** species ";SNO$; 
660 PRINT " is already recorded - please try again": GOTO 500 
670 PRINT: INPUT "name of new species";SNAM$ 
680 IF LEN(SNAM$»O THEN LOTO 700 
690 GOSUB 6090: GOTO 670 
700 NEWREC=1: IF NSP=O THEN GOTO 810 
710 FOR NEWREC=1 TO NSP: GET /13,NEWREC 
720 IF SNAM$<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 #1,1+1 
770 GET #2,I: SS$=S$: LSET S$=SS$: PUT /12,I+1 
780 GET /13,I: SPP$=SPN$: LSET SPN$=SPP$: PUT #3,I+1 
790 GET /14,1+1: SNUM$=SNU$: LSET SNU$=SNUM$: PUT /14,1+2 
800 NEXT I 

810 RR$=SPACE$(NR) 
820 SS$=SPACE$(NS) 
830 FOR I=1 TO MAXCH 
8 40 PRINT 
850 PRINT N$(I): PRINT STRING$(LEN(N$(I)),45) 
860 IF NC(I)>O THEN GOTO 970 
870 N1=LN(I) 
880 PRINT "lower value";: INPUT A$ 
890 PRINT "upper value";: INPUT B$ 
900 IF VAL(A$)<=VAL(B$) 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 IC=(Nl-1)*LENRAN*2+1: MID$(RR$,IC,LENRAN)=A$+SPACE$(LENRAN) 
950 IC=IC+LENRAN: MID$(RR$,IC,LENRAN)=B$+SPACE$(LENRAN) 
960 GOTO 1140 
970 N2=LN(I) 
980 PRINT "define each required category using Y)es or P1)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=O 
1060 IF LEN(ANS$)=0 TIIEN GOTO 1120 
1070 GOSUB 5090 
1080 FOR J=0 TO 2: IF LEFT$(ANS$,1)=KK$(J) THEN GOTO 1120 
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1090 NEXT J 
1100 BEEP 12,20: BEEP 15,20: BEEP 12,20: BEEP 15,20: VTAB VPOS(0)-1 

1110 GOTO 1040 
1120 IC=(N2-1)*MAXSEL+K: K$=MID$(STR$(J),2): MID$(SS$,IC,1)=K$ 

1130 NEXT K 

1140 NEXT I 

1150 NSP=NSP+1 
1160 LSET R$=RR$: PUT #1,NEWREC 
1170 LSET S$=SS$: PUT #2,NEWREC 

1180 LSET SNU$=SNO$: PUT #4,NEWREC+1 

1190 LSET SPN$=SNAM$: PUT #3,NEWREC 

1200 SNUM$=MID$(STR$(NSP),2): LSET SNU$=SNUM$: PUT #4,1 

1210 GOSUB 6570: IF LP=-1 THEN LOTO 540 

1220 SREC=NEWREC: GOSUB 5450 
1230 GOTO 500 
1240 REM ********************** 

1250 REM * EDIT SECTION 

1260 REM ********************** 

1270 PRINT: PRINT: PRINT "species to edit? "; 

1280 INPUT "(give number or name, press RETURN to finish) ",ANS$ 

1290 IF LEN(ANS$)=0 THEN GOTO 420 
1300 GOSUB 6280: IF IFAIL=1 THEN GOTO 1270 

1310 GET #1,SREC: GET #2,SREC: RR$=R$: SS$=S$ 

1320 EDR=O: EDS=O: EDSNUM=O: EDSNUM=O 

1330 PRINT: PRINT "editing species ";SNO$;" ";SPP$ 

1340 LU=16+LENSP+2+LEN(SPP$): PRINT STRING$(LU,45) 

1350 PRINT: PRINT "characteristic to edit?" 

1360 PRINT "either describe in words, or give characteristic number," 

1370 PRINT " or put ? for a list of characteristics," 

1380 PRINT " or press RETURN to finish" 

1390 PRINT "(n.b. 'species number'/'species name' (or char. no. 0) 

1400 PRINT "can be specified)" 
1410 INPUT ANS$ 
1420 IF LEN(ANS$)>0 THEN LOTO 1730 

1430 IF EDSNAM=O TIEN GOTO 1620 
1440 A$=" ": IF SREC=1 TIIEN GOTO 1460 

1450 CET #3,SREC-1: A$=SPN$ 
1460 B$=STRING$(LENSPNAM,122): IF SREC=NSP THEN GOTO 1480 

1470 GET #3,SREC+1: B$=SPN$ 

1480 IF SSN$>A$ AND SSN$<B$ THEN GOTO 1620 
1490 A$=SPACE$(LENSPNAM): LSET SPN$=A$: PUT //3,SREC 

1500 FOR NEWREC=1 TO NSP: CET #3,NEWREC: A$=SPN$ 
1510 IF SSN$<A$ THEN LOTO 1530 

1520 NEXT NEWREC: NEWREC=NSP+1 
1530 IF NEWREC>SREC THEN WAY=l ELSE WAY=-1 
1540 STA=SREC+WAY: IF WAY=l THEN STO=NEWREC-1 ELSE STO=NEWREC 
1550 FOR I=STA TO STO STEP WAY 
1560 GET /11,I: A$=R$: LSET R$=A$: PUT #1,I-WAY 

1570 CET #2,I: A$=S$: LSET S$=A$: PUT #2,I-WAY 
1580 GET #3,I: A$=SPN$: LSET SPN$=A$: PUT #3,I-WAY 
1590 J=I+1: GET //4,J: A$=SNU$: LSET SNU$=A$: 
1600 NEXT I 

1610 SREC=STO: EDR=1: EDS=1: EDSNUM=1 

1620 IF EDR=O TREN GOTO 1640 

1630 LSET R$=RR$: PUT #1,SREC 
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1640 IF EDS=O THEN GOTO 1660 
1650 LSET S$=SS$: PUT #2,SREC 
1660 IF EDSNAM=O THEN GOTO 1680 
1670 LSET SPN$=SSN$: PUT #3,SREC 
1680 IF EDSNUM=O TIIEN LOTO 1700 
1690 LSET SNU$=SP$: PUT #4,SREC+1 
1700 GOSUB 6570 
1710 IF LP>=0 THEN GOSUB 5450 
1720 GOTO 1270 
1730 IF LEFT$(ANS$,1)<>"?" THEN GOTO 1750 
1740 GOSUB 6140: LOTO 1350 
1750 GOSUB 5190 
1760 IF IFAIL=1 THEN GOTO 1350 
1770 IF NC(JJ)>0 THEN GOTO 2100 
1780 IF NC(JJ)=0 THEN GOTO 1940 
1790 PRINT: PRINT "new species number for ";SNO$; 
1800 INPUT "? (press RETURN if OK) ",SP$ 
1810 IF LEN(SP$)>0 THEN LOTO 1830 
1820 SP$=SNO$: GOTO 1880 
1830 IF VAL(SP$)<>0 THEN GOTO 1870 
1840 BEEP 12,20: BEEP 15,20 
1850 PRINT: PRINT "** ERROR ** species number does not start with a 
1860 PRINT "digit - please try again": LOTO 1790 
1870 EDSNUM=1: SNO$=SP$ 
1880 PRINT: PRINT "new species name for ";SPP$;"?" 
1890 INPUT "(press RETURN if OK) ",SSN$ 
1900 IF LEN(SSN$)>0 THEN GOTO 1920 
1910 SSN$=SPP$: GOTO 1350 
1920 EDSNAM=1 
1930 LOTO 1350 
1940 EDR=1: N1=LN(JJ) 
1950 PRINT: PRINT N$(JJ): PRINT STRING$(LEN(N$(JJ)),45):PRINT 
1960 PRINT "please give new values or press RETURN if OK:-" 
1970 IC1=(N1-1)*LENRAN*2+1 
1980 PRINT "lower value: old was ";MID$(RR$,IC1,LENRAN);" new";: INPUT A$ 
1990 IF LEN(A$)=0 THEN A$=MID$(RR$,IC1,LENRAN) 
2000 IC2=ICI+LENRAN 
2010 PRINT "upper value: old was ";MID$(RR$,IC2,LENRAN);" new";: INPUT B$ 
2020 IF LEN(B$)=0 THEN B$=MID$(RR$,IC2,LENRAN) 
2030 IF VAL(A$)<=VAL(B$) THEN GOTO 2070 
2040 BEEP 12,20: BEEP 15,20: PRINT 
2050 PRINT "** ERROR ** upper value < lower value - please repeat" 
2060 PRINT: GOTO 1980 
2070 MID$(RR$,ICI,LENRAN)=A$+SPACE$(LENRAN) 
2080 MID$(RR$,IC2,LENRAN)=B$+SPACE$(LENRAN) 
2090 GOTO 1350 
2100 PRINT: PRINT N$(JJ): PRINT STRING$(LEN(N$(JJ)),45): PRINT 
2110 PRINT "please confirm category settings (old ones shown in brackets):- 
2120 PRINT "press RETURN if OK, otherwise redefine setting by "; 

2130 PRINT "Y)es N)o or Marginal": PRINT 
2140 N2=LN(JJ): IC=(N2-1)*MAXSEL: FOR J=1 TO NC(JJ) 
2150 K=VAL(MID$(SS$,IC+J,1)) 
2160 PRINT " (";KK$(K);") ";SN$(N2,J) 
2170 NEXT J: VTAB VPOS(O)-NC(JJ) 
2180 FOR J=1 TO NC(JJ) 
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2190 INPUT ANS$ 
2200 IF LEN(ANS$)=O THEN GOTO 2270 
2210 EDS=1: GOSUB 5090 
2220 FOR L=O TO 2: IF LEFT$(ANS$,1)=KK$(L) THEN LOTO 2260 

2230 NEXT L 
2240 BEEP 12,20: BEEP 15,20: BEEP 12,20: BEEP 15,20 

2250 VTAB VPOS(O)-l: GOTO 2190 

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

2270 NEXT J 
2280 GOTO 1350 

************************ 2290 REM 
2300 REM * SELECT SECTION 

2310 REM ************************ 

2320 REM state of each species is 1=main, O=out, -n=marginal by n factors 

2330 LSEL=LEN(STR$(MAXSTEP)): N1=128\LSEL: N2=CINT((NSP/N1)+.499) 
2340 STO=N1*LSEL 
2350 OPEN "R'",#5,'°SELTRACE.RAF",STO 
2360 FIELD #5,STO AS SV$ 
2370 PPMAIN=10: PPTOT=15 
2380 NSTEP=O 
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$: IF LEN(ANS$)?0 THEN GOTO 2450 
2440 GOSUB 6090: GOTO 2400 
2450 GOSUB 5090: IF LEFT$(ANS$,l)=°c" THEN GOTO 2500 
2460 IF LEFT$(ANS$,1)="f" THEN GOTO 3990 
2470 IF LEFT$(ANS$,l)<>'"r'° THEN LOTO 2440 
2480 PRINT: PRINT "reverting to which selection number? "; 

2490 INPUT "(put 0 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 "lirait 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$)>0 THEN LOTO 2600 
2590 GOSUB 6090: GOTO 2550 
2600 IF LEFT$(ANS$,1)<>"?'° THEN GOTO 2620 
2610 GOSUB 6140: GOTO 2550 
2620 GOSUB 5190 
2630 IF IFAIL=1 THEN LOTO 2550 
2640 PRINT: PRINT N$(JJ): PRINT STRING$(LEN(N$(JJ)),45) 
2650 NSTEP=NSTEP+l 
2660 OLDSEL(NSTEP,1)=JJ 
2670 NN=LN(JJ): IF NC(JJ)>O THEN LOTO 2990 
2680 PRINT: PRINT "your value(s) for ";N$(JJ);"?" 
2690 INPUT lower value";RLV 
2700 INPUT upper value? (press RETURN if none) ",ANS$ 
2710 RUV=VAL(ANS$) 

2720 IF LEN(ANS$)=O THEN RUV=RLV 
2730 IF RLV<=RUV THEN GOTO 2770 
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2740 BEEP 12,20: BEEP 15,20: PRINT 
2750 PRINT "** ERROR ** upper value < lower value - please repeat" 
2760 PRINT: GOTO 2690 
2770 OLDSEL(NSTEP,2)=RLV: OLDSEL(NSTEP,3)=RUV 
2780 FOR SNO=1 TO NSP 
2790 IF IND(SNO)=O THEN GOTO 2970 
2800 GET #1,SNO 
2810 IC1=(NN-1)*LENRAN*2+1: LV=VAL(MID$(R$,IC1,LENRAN)) 
2820 IC2=ICI+LENRAN: UV=VAL(MID$(R$,IC2,LENRAN)) 
2830 IF LV=O AND UV=O 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=O THEN GOTO 2920 
2890 IF IND(SNO)<O THEN GOTO 2940 
2900 IF NIN=1 THEN IND(SNO)=-1 
2910 GOTO 2970 
2920 IF RLV>UV OR RUV<LV THEN GOTO 2960 
2930 NIN=1: LOTO 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$(NN,J): NEXT J 
3020 VTAB VPOS(O)-NC(JJ) 
3030 NNOS=O 
3040 FOR J=1 TO NC(JJ) 
3050 INPUT ANS$ 
3060 IF LEN(ANS$)=0 THEN GOTO 3120 
3070 GOSUB 5090: IF LEFT$(ANS$,l)="y" THEN GOTO 3110 
3080 BEEP 12,20: BEEP 15,20: BEEP 12,20: BEEP 15,20 
3090 VTAB VPOS(0)-1 
3100 GOTO 3050 
3110 NNOS=NNOS+1: CH(NNOS)=J 
3120 NEXT J 
3130 IF NNOS)0 THEN GOTO 3170 
3140 BEEP 12,20: BEEP 15,20: PRINT 
3150 PRINT "** ERROR ** no choices specified - please try again" 
3160 PRINT: GOTO 2990 
3170 IOR=l: IF NNOS=1 THEN GOTO 3250 
3180 PRINT: PRINT "Must ALL these conditions be met? (Y/N)"; 
3190 INPUT ANS$ 
3200 IF LEN(ANS$)>O THEN GOTO 3220 
3210 GOSUB 6090: GOTO 3180 
3220 GOSUB 5090: IOR=0: IF LEFT$(ANS$,1)="y" THEN IOR-2 
3230 IF LEFT$(ANS$,1')="n" THEN IOR=1 
3240 IF IOR=O THEN GOTO 3210 
3250 OLDSEL(NSTEP,2)=IOR 
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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3290 GET #2,SNO 

3300 IC=(NN-1)*MAXSEL 
3310 MAIN=O: NZER=O 
3320 FOR K=1 TO NNOS 
3330 ISET=VAL(MID$(S$,IC+CH(K),1)) 
3340 IF ISET=O THEN NZER=NZER+1 
3350 IF ISET=2 THEN MAIN=MAIN+1 
3360 NEXT K 
3370 IF NZER=NNOS THEN GOTO 3470 
3380 IF IOR=2 THEN LOTO 3410 
3390 MM=1: IF MAIN=O THEN MM=-1 
3400 GOTO 3430 
3410 IF NZER>0 THEN GOTO 3470 
3420 MM=1: IF MAIN<>NNOS THEN MM=-1 
3430 IF IND(SNO)<0 THEN GOTO 3450 
3440 IND(SNO)=MM: GOTO 3480 
3450 IF MM=-1 THEN IND(SNO)=IND(SNO)-1 
3460 GOTO 3480 

3470 IND(SNO)=0 
3480 NEXT SNO 

3490 A$=SPACE$(STO): J=O: K=(NSTEP-1)*N2: FOR I=1 TO NSP 
3500 J=J+1: IC=(J-1)*LSEL+1 
3510 MID$(A$,IC,LSEL)=STR$(IND(I)) 
3520 IF J<N1 THEN LOTO 3560 
3530 J=O: K=K+1 
3540 LSET SV$=A$: PUT #5,K 
3550 A$=SPACE$(ST0) 
3560 NEXT I 

3570 IF J=0 TIIEN GOTO 3590 
3580 LSET SV$=A$: K=K+1: PUT #5,K 

3590 PRINT: PRINT:PRINT "Selection ";NSTEP: PRINT STRING$(13,45) 
3600 MAIN=O: MARG=O 
3610 FOR I=1 TO NSP: II=IND(I) 

3620 IF II=1 THEN MAIN=MAIN+1 
3630 IF II<0 THEN MARG=MARG+1 
3640 NEXT I: NSEL=MAIN+MARG: IF NSEL>0 THEN GOTO 3760 
3650 BEEP 15,15: PRINT: PRINT "No suitable species found"; 
3660 PRINT "- reverting to previous selection": NSTEP=NSTEP-1 
3670 IF NSTEP=O THEN GOTO 3750 
3680 J=O: K=(NSTEP-1)*N2+1: GET #5,K 
3690 FOR 1=1 TO NSP 
3700 J=J+1: IC=(J-1)*LSEL+1: IND(I)=VAL(MID$(SV$,IC,LSEL)) 
3710 IF I=NSP THEN GOTO 3590 
3720 IF J<N1 THEN GOTO 3740 
3730 J=O: K=K+1: GET #5,K 
3740 NEXT I: GOTO 3590 
3750 PRINT: PRINT: PRINT "Starting from scratch": GOTO 2380 
3760 IF MAIN=O THEN GOTO 3870 
3770 PRINT: PRINT USING "###";MAIN;: PRINT " main species:- 
3780 IF MAIN<=PPMAIN OR NSEL<=PPTOT THEN PRINT 
3790 FOR I=1 TO NSP: IF IND(I)<>1 THEN GOTO 3860- 
3800 GET #3,1: GET #4,1+1 
3810 IF OR NSEL<=PPTOT THEN GOTO 3850 
3820 IF POS(X)+LENSP+2>80 THEN PRINT TAB(25) 
3830 PRINT SPC(1);SNU$; 
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3840 GOTO 3860 
3850 PRINT SPC(3);SNU$;" ";SPN$ 
3860 NEXT I 

3870 IF MARG=O THEN GOTO 3980 
3880 PRINT: PRINT USING "###";MARC;: PRINT " marginal species:- "; 

3890 IF NSEL<=PPTOT THEN PRINT 
3900 FOR I=1 TO NSP: IF IND(I)>=0 THEN GOTO 3970 
3910 GET #3,1: 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);SNU$; 
3950 LOTO 3970 
3960 PRINT SPC(3);SNU$;" ";SPN$ 
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)i.mple list of seiected species only," 
4020 PRINT SPC(11);"or F)ull output for each selected species" 
4030 INPUT ANS$ 
4040 IF LEN(ANS$)>0 THEN GOTO 4060 
4050 GOSUB 6090: GOTO 3990 
4060 GOSUB 5090: AN$=LEFT$(ANS$,1): IF AN$="n" THEN GOTO 420 
4070 IF AN$="s" OR AN$="f" THEN GOTO 4090 
4080 GOSUB 6090: LOTO 3990 
4090 LPRINT SPC(10);"INSPIRE Species Selections" 
4100 LPRINT SPC(1O);STRING$(26,42): LPRINT 
4110 FOR 1=1 TO NSTEP: LPRINT: NCH=OLDSEL(I,1) 
4120 LPRINT N$(NCH);TAB(41): IF NC(NCH»O THEN GOTO 4160 
4130 RLV=OLDSEL(I,2): RUV=OLDSEL(I,3): LPRINT RLV; 
4140 IF RUV>RLV THEN LPRINT " to ";RUV ELSE LPRINT 
4150 GOTO 4220 
4160 IOR=OLDSEL(I,2): FOR J=1 TO MMAXSEL: CH(J)=OLDSEL(I,J+2): NEXT J 
4170 N2=LN(NC1I): LPRINT SN$(N2,CI1(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 SN$(N2,CH(J)) 
4210 NEXT J 
4220 NEXT I 

4230 LPRINT: LPRINT: LPRINT SPC(10);"Selected Species" 
4240 LPRINT SPC(10);STRING$(16,45) 
4250 LSP=-l: IF AN$="f" AND NSEL<=MAXSFOP THEN LSP=O 
4260 IF MAIN=O 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=O THEN GOTO 4500 
4360 L=O: I=-1 
4370 LPRINT: LPRINT USING "###";MARG;: LPRINT marginal species:-" 
4380 FOR J=1 TO NSP: IF IND(J)<>I THEN LOTO 4480 
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4390 GET #3,J: GET #4,J+1: L=L+1 

4400 IF LSP<0 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)+STRING$(K,42): LPRINT 

4450 LPRINT A$;" ";SNU$;" ";SPN$: GOTO 4470 

4460 LPRINT: LPRINT ">***** ";SNU$;" ";SPN$ 

4470 IF L=MARC THEN GOTO 4500 
4480 NEXT J 
4490 I=I-l: GOTO 4380 

4500 LPRINT STRING$(1,12) 
4510 IF AN$<>"f" THEN GOTO 420 
4520 IF LSP>0 THEN GOTO 4570 

4530 BEEP 12,20: BEEP 1.5,20: 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=ORD(LS) 
4600 GOSUB 5450 
4610 NEXT LS 
4620 GOTO 420 
4630 REM *********************** 

4640 REM * PRINT SECTION 
4650 REM *********************** 

4660 PRINT: PRINT: PRINT "Do you avant to print to the S)creen "; 

4670 INPUT "P)rinter or B)oth ";ANS$ 
4680 IF LEN(ANS$)>O THEN GOTO 4700 
4690 GOSUB 6090: LOTO 4660 
4700 GOSUB 5090 
4710 REM LP =0 for screen only, =1 for printer only, =2 for both 

4720 FOR LP=O TO 2: IF LEFT$(ANS$,l)=BB$(LP) THEN GOTO 4740 
4730 NEXT LP 
4740 PRINT: INPUT "Do you orant to print A)ll or S)elected species";ANS$ 
4750 IF LEN(ANS$)>0 THEN GOTO 4770 
4760 GOSUB 6090: GOTO 4740 
4770 GOSUB 5090 
4780 IF LEFT$(ANS$,1)="s" THEN LOTO 4960 
4790 IF LEFT$(ANS$,1)<>"a" THEN GOTO 4760 
4800 PRINT: INPUT "Do you orant F)ull information or N)ames only";ANS$ 
4810 IF LEN(ANS$)>O THEN GOTO 4830 
4820 GOSUB 6090: GOTO 4800 
4830 COSUB 5090 
4840 IF LEFT$(ANS$,1)="f" THEN GOTO 4950 
4850 IF LEFT$(ANS$,1)<>"n" THEN LOTO 4320 
4860 IF LP<>1 THEN PRINT 
4870 FOR SREC=1 TO NSP: CET #3,SREC: GET #4,SREC+1 
4880 IF LP=1 THEN GOTO 4920 
4890 PRINT SPC(3);SNU$;" ";SPN$: A%=SREC\20 
4900 IF SREC-A%*20<>0 OR SREC=NSP THEN GOTO 4920 
4910 PRINT: INPUT "Press RETURN to continue",ANS$: PRINT 
4920 IF LP<>O THEN LPRINT SNU$;" ";SPN$ 
4930 NEXT SREC: IF LP<>O THEN LPRINT STRING$(1,12) 
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4940 LOTO 420 
4950 FOR SREC=1 TO NSP: GOSUB 5450: NEXT SREC: LOTO 420 
4960 PRINT: PRINT: PRINT "Species to print? (give number or name, "; 

4970 PRINT "press RETURN to finish)": INPUT ANS$ 
4980 L=LEN(ANS$): IF L=O THEN LOTO 420 
4990 GOSUB 6280: IF IFAIL=1 THEN GOTO 4960 
5000 GOSUB 5450: GOTO 4960 
5010 REM ************************ 

5020 REM * FINISH SECTION 
5030 REM ************************ 

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$) 
5110 IA=ASC(MID$(ANS$,II,1)) 
5120 IF IA >= 65 AND IA <= 90 THEN GOTO 5140 
5130 LOTO 5160 
5140 IA=IA+32 
5150 MID$(ANS$,II,1)=CHR$(IA) 
5160 NEXT II 

5170 RETURN 
5180 REM -------------------------------------------------------- 
5190 REM ROUTINE TO IDENTIFY CHARACTERISTIC SELECTION 
5200 IFAIL=O 
5210 JJ=VAL(ANS$): IF JJ=O AND ANS$<>"0" THEN GOTO 5240 
5220 IF JJ?=ICAT-2 AND JJ<=MAXCH THEN RETURN 
5230 GOTO 5300 
5240 GOSUB 5090: NM=O 
5250 FOR KK=ICAT-2 TO MAXCH 
5260 IF INSTR(N$(KK),ANS$)=0 THEN GOTO 5280 
5270 NM=NM+1: JJ=KK: LC(NM)=KK 
5280 NEXT KK 
5290 IF NM>O 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 J<NM 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: P1=1-LENRAN 
5470 GET #1,SREC: GET 4/2,SREC 
5480 GET #3,SREC: GET 1l4,SREC+1 
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5490 IF LP=1 THEN GOTO 5530 

5500 PRINT: PRINT: PRINT "Species "; 

5510 PRINT SNU$;" ";SPN$: PRINT STRING$(80,45): PRINT 

5520 IF LP=O THEN GOTO 5550 

5530 LPRINT "Species "; 

5540 LPRINT SNU$;" ";SPN$: LPRINT STRING$(80,45): LPRINT 

5550 FOR I=1 TO MAXCH 
5560 N2=LN(I): NP=O 
5570 IF LP<>1 THEN PRINT N$(I); 
5580 IF LP=O THEN GOTO 5600 
5590 LPRINT N$(I); 
5600 IF NC(I)>O THEN GOTO 5790 
5610 P1=PI+LENRAN: A$=MID$(R$,P1,LENRAN) 
5620 P1=PI+LENRAN: B$=MID$(R$,P1,LENRAN) 
5630 IF VAL(A$)<>0 OR VAL(B$)<>0 THEN GOTO 5670 
5640 IF LP<>1 THEN PRINT TAB(41);"- 
5650 IF LP<>0 THEN LPRINT TAB(41);"- 
5660 GOTO 5760 
5670 IF LP=1 THEN GOTO 5720 
5680 PRINT TAB(41);A$; 
5690 IF VAL(A$)=VAL(B$) THEN GOTO 5710 
5700 PRINT " to ";B$; 

5710 PRINT 
5720 IF LP=O THEN GOTO 5760 
5730 LPRINT TAB(41);A$;: IF VAL(A$)=VAL(B$) THEN GOTO 5750 
5740 LPRINT " to ";B$; 

5750 LPRINT: IF LP=1 THEN GOTO 6030 
5760 NL=NL+1: IF NL<16 THEN GOTO 6030 
5770 PRINT: INPUT "press RETURN to continue",A$: PRINT: NL=O 

5780 GOTO 6030 
5790 IF LP<>1 TIIEN PRINT TAB(39) 
5800 IF LP<>0 THEN LPRINT TAB(39) 
5810 P2=(N2-1)*MAXSEL: FOR J=1 TO NC(I): K=VAL(MID$(S$,P2+J,1)) 
5820 IF K=0 THEN GOTO 5970 
5830 NP=NP+1: IF NP=1 THEN GOTO 5860 
5840 IF LP<>1 THEN PRINT ","; 
5850 IF LP<>O THEN LPRINT ","; 

5860 IF LP<>1 THEN PX=POS(X) ELSE PX=LPOS(X) 
5870 L=LEN(SN$(N2,J))+3: LL=PX+L: IF LP=1 THEN GOTO 5930 
5880 IF LL<=80 THEN GOTO 5900 
5890 NL=NL+1: PRINT: PRINT TAB(39) 
5900 IF K=1 THEN PRINT ELSE PRINT 

5910 PRINT SN$(N2,J); 
5920 IF LP=O THEN GOTO 5970 
5930 IF LL<=80 THEN GOTO 5950 
5940 LPRINT: LPRINT TAB(39) 
5950 IF K=1 THEN LPRINT ELSE LPRINT " 

5960 LPRINT SN$(N2,J); 
5970 NEXT J: IF LP=1 THEN GOTO 6010 
5980 IF NP=O THEN PRINT 
5990 PRINT 
6000 IF LP=O THEN GOTO 5760 
6010 IF NP=O THEN LPRINT " -"; 

6020 LPRINT: IF LP<>1 THEN GOTO 5760 
6030 NEXT 1 
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6040 IF LP<>O THEN LPRINT STRING$(1,12) 
6050 IF LP=1 OR NL=O THEN RETURN 
6060 PRINT: INPUT "press RETURN to continue",A$ 
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 LE>NPP THEN LE=NPP 
6170 NN=1: L=ICAT-2 
6180 HT=1 
6190 HTAB 11T: PRINT USING " ## ";L;: PRINT " ";N$(L) 
6200 NN=NN+1: L=L+1: IF L<=MAXCH THEN GOTO 6220 
6210 VTAB LV: RETURN 
6220 IF NN<=LE THEN GOTO 6190 
6230 NN=1: IF LM<=NPP*2 OR HT=1 THEN GOTO 6260 
6240 PRINT: INPUT "press return to continue",A$: 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=O: IF VAL(ANS$)=O THEN GOTO 6350 
6310 A$=ANS$: B$=LEFT$(ANS$+SPACE$(LENSP),LENSP) 
6320 FOR SREC=1 TO NSP: GET #4,SREC+1 
6330 IF B$=SNU$ THEN GOTO 6420 
6340 NEXT SREC: GOTO 6540 
6350 GOSUB 5090: A$=ANS$: NM=O: FOR J=1. TO NSP: CET #3,J 
6360 ANS$=SPN$: GOSUB 5090 
6370 IF INSTR(ANS$,A$)=0 THEN GOTO 6390 
6380 NM=NM+1: IND(NM)=J 
6390 NEXT J 

6400 IF NM<>1 THEN GOTO 6470 
6410 SREC=IND(1): GET #4,SREC+1 
6420 SNO$=SNU$: GET #3,SREC 
6430 FOR J=LEN(SPN$) TO 1 STEP -1 
6440 IF ASC(MID$(SPN$,J,1))<>32 THEN GOTO 6460 
6450 NEXT J 
6460 SPP$=LEFT$(SPN$,J): RETURN 
6470 IF NM=O 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=l 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$: PRINT 
6530 PRINT SPC(3);SNU$;" ";SPN$: NEXT J: IFAIL=1: RETURN 
6540 BEEP 12,20: BEEP 15,20: PRINT: PRINT "** ERROR ** species ";A$; 
6550 PRINT " is not recorded - please try again": IFAIL=1: RETURN 
6560 REM ------------------------------------------------------------ 
6570 REM ROUTINE FOR OPTIONAL SPECIES PRINT 
6580 LP=-1 
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6590 PRINT: PRINT "Do you want to print species ";SNO$; 

6600 INPUT "? (Y/N) ",ANS$ 

6610 IF LEN(ANS$)>0 TIIEN GOTO 6630 
6620 GOSUB 6090: GOTO 6590 
6630 GOSUB 5090: IF LEFT$(ANS$,1)="n" THEN RETURN 
6640 IF LEFT$(ANS$,1)<>"y" THEN GOTO 6620 

6650 PRINT: INPUT "Do you want a copy on the printer? (Y/N) ",ANS$ 

6660 GOSUB 5090: IF LEFT$(ANS$,1)="n" THEN LP=O 
6670 IF LEFT$(ANS$,1)="y" THEN LP=2 
6680 IF LP=-1 THEN GOTO 6620 
6690 RETURN 
6700 REM ------------------------------------------------------------ 
6710 REM The data here may be varied when setting up the database. 

6720 REM The first line contains char. settings - no. of catagories, 

6730 REM or 0 if a range, or -1 if species no./name 
6740 DATA -1,0,0,3,0,0,0,0,3,3,4,6,0,5,4,10,0,10,0,9,9,9 
6750 REM Char. names, & catagory names for selection-type chars. 
6760 DATA "species number/species name","altitude (metres)" 
6770 DATA "mean annual rainfall (mm)" 

6780 DATA "rainfall regime","dry season (months)" 
6790 DATA "mean max. temp. hottest month (C)" 

6800 DATA "mean min. temp. coldest month (C)" 
6810 DATA "mean annual temperature (C)","soil texture","soil reaction" 
6820 DATA "soil drainage","other soil characteristics" 
6830 DATA "size of tree (metres)","form of tree","light requirements" 
6840 DATA "other silvic. characteristics" 
6850 DATA "production potential (m3/ha/an)","role in land use" 
6860 DATA "tituber density (S.G.)" 
6870 DATA "sawtimber utilization","roundwood utilization" 
6880 DATA "other timber products" 
6890 DATA "winter","summer","uniform" 
6900 DATA "light","medium","heavy" 
6910 DATA "alkaline","neutral","acid" 
6920 DATA "free draining","moist","impeded","seasonally waterlogged" 
6930 DATA "shallow","deep","fertile","saline" 
6940 DATA "adaptable","poor/infertile" 
6950 DATA "exceptional","good","acceptable","poor","variable" 
6960 DATA "strongly demanding","moderately demanding" 
6970 DATA "shade tolerant","shade tolerant in youth" 
6980 DATA "coppices/root suckers","fire resistant","frost resistant" 
6990 DATA "termite resistant","drought hardy","requires wide spacing" 
7000 DATA "fixes nitrogen","windfirm","tolerates salt winds" 
7010 DATA "regenerates rapidly" 
7020 DATA "shade and shelter","agricultural shade","windbreaks" 
7030 DATA "erosion control","dune/soil stabilisation","agroforestry" 
7040 DATA "land reclamation","soil improvement","ornamental" 
7050 DATA "miscellaneous" 
7060 DATA "heavy construction","light construction","boxes crates etc." 
7070 DATA "furniture","boat building","carpentry/joinery" 
7080 DATA "flooring/panelling","railway sleepers","miscellaneous" 
7090 DATA "transmission poles","building poles/piling","posts" 
7100 DATA "fuel/charcoal","shortfibre pulp","longfibre pulp" 
7110 DATA "veneer/plywood","turnery","miscellaneous" 
7120 DATA "resins","tannins","fodder","oils","gums","medicinal products" 
7130 DATA "honeyflora","edible fruits/seeds","miscellaneous" 
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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 

100 

101 

500 

501 

1000 

1001 

1500 

1501 

2000 

2001 

3000 
over 
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 0-10N 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 T 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. 
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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 + 0.000001666AL2 

Africa (r2 = 0.869) 

MAT = 27.00 + 0.07041L - 0.002044A - 0.003546L2 
- 0.000001459A2 - 0.00000001510A2L + 0.0000000007832A2L2 

Asia and Pacific (r2 = 0.777) 

MAT = 27.82 - 0.006527A - 0.005921L2 + 0.0003830AL 
- 0.0000002047A2L - 0.000009918AL2 + 0.000000006839A2L2 

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 

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 19.0 
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 18.6 
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 18.1 
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 17.7 
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 17.2 

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 16.8 
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 16.3 
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 15.8 
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 15.3 
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 14.8 
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 14.3 
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 13.7 
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 13.2 
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 12.6 
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 12.0 
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 11.4 

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 

ASIA 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 DATA SHEETS - 
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