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Genenal 

As can be read in the main-report a great variety of devastated inland 
forest areas has to be taken into consideration for (re)afforestation. 
Artificial regeneration will play an important role in obtaining a new or 
restored forest cover. 
On account of the present environmental situation, socio-economical and 
political factors, the function(s) of the forests to be created will differ 
from place to place; this will have its implications on the subject(s) and 
method(s) of (re)afforestation and the choice of the species. 
In order to make possible a good choice for a certain objective and plan­
ting method on a certain site, a large amount of species was studied. 
In part A the requirements to species for a certain object of planting are 
shortly discussed, followed by an explanation to the specieslist, while 
in paragraph 4 an evaluation of the three species is given, largely by 
means of a table. 

Finally some remarks are made about the role of research related with the 
choice of tree species. In part B the description of the species is given. 

Requirements to the species: 

A tree species should meet two series of conditions to come into considera­
tion for planting: 
a) Criteria independant of the aimed object of (re)afforestation: 

Primarly a speceis must be selected on climatic and soil conditions 
preferred by it. Important climatic criteria are temperature (mean, 
extrems), precipitation (quantity, distribution, length of dry period) 
and relative humidity, while wind occassionally plays a part. Important 
soil criteria are: soiltype, effective depth, texture, drainage, ferti­
lity, pH. 

b) Criteria related to the object of (re)afforestation: 
To come into consideration for a certain object a tree should meet a 
number of specific qualities to realize this object. 
Tree qualities of special importance to a specified object of planting 
are summerized in table 1. When selecting species for a certain object, 
firstly qualities required for this object must be considered, but sub­
sequently attention should be paid to other positive qualities of a 
species, in order to perform as much as possible other objectives. 
Qualities, like the ease of seed supply and nursery techniques are not 
taken into account, but they may play an important role in further 
selection. 

Comment on the species list 

At first a list of 300 potentially interesting species was compiled, based 
on a number of publications (NGUYEN VAN THAI? NGUYEN VAN THAN, 1971, 
SCHMID, 1974, THIÉBAULT, 1961 and STUDYTEAM TROPICAL FORESTRY, 1973). Both 
indigenous and exotic species from the Southeast Asien region, as well as 
exotic species from Africa, America, Australia and the Pacific Islando 
occurred on the list. 
The species were extensively studied by means of literature revies, resulting 
in the abondonmerit of a great number of species, on the one hand due to the 
scanty publicity given to a number of species on the other hand because a 
certain amount of species was found unsuitable for planting in South Vietnam. 
Finally 112 species remained; they are presented in part B. 



These species are described as much as possible systematically under the 
following headings: 
1 ) Name 

Trade name, principally according to FAO (1960) and THIÊBAULT (1961); 
indegenous names. 

Natural area; habitai; altitudinal range (some times under 3 ) ; ecology; 
distribution outside the natural region. 

3) Climate 

Data in relation with temperature, precipitation dry period are listed 
here (mostly these are data from the natural region); also tenderness 
to frost, drought, wind etc.; if known climatic conditions in which the 
species occurs in South-Vietnam are listed here. 

4) Soil 

In literature data about soil requirements are mostly very vague and 
brief; typification of a soil seldom attaches to any current soil 
classification. 

Size and physiognomic characteristics of stem (+ bark), crown and root 

system are mentioned here (if known). 
6 ) §îiYi£ïiïy£S 

Successively discussed are (if known): seed, nursery (techniques), 
planting stock, planting techniques (mixtures), maintenance, and 
eventually natural regeneration. 

7) Growth^yield 

The data listed here, are commonly not from South Vietnam, but from 
more or less comparable regions elsewere; these data should be seen 
as a rough indication, of the production of the species. 

8) Plotsi_diseases and calamities etc. 

Only the principal plots and diseases (mainly from the Southeast Asian 
region) are mentioned; if possible inclusive the control measurements. 

9) i?ood_qualities 
Technical and mechanical properties. 

10) Use 

Both the use after wood and other parts of trees are listed here. 
11) Remarks 

12) Evaluation 

Based on the preceding information and the knowledge of the Vietnamese 
conditions, the Projectgroup has tried to indicate where the species 
may be planted (see also section 4) 

13) Literature 

The number listed here correspond with the used literature sources in 
the literature list. 

Evaluation 

The data obtained from literature, and given in Part B are summerized, and 
to a certain extent evaluated in table 4. 
The following headings are distinguished: 
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a) Climate: Usually sufficient data on climate could be obtained from 
literature to make possible the classification in one or more of the 
climatic types of South Vietnam, as distinguished by SCHMID (1974), 
in which the species may have a good to fair development. The climatic 
types are presented in table 2. 

b) Soil_reguirements: Information about the soil requirements was usually 
scarce or absent in the available literature. Sometimes an indication 
about the soil conditions could be concluded indirectly from other 
data. 
If possible species requirements to soil depth, soil fertility and 
soil moisture are listed. 

c) Soil according to the legend of the FAO (Unesco Soil Map of the 
World (1968). 
Indicated is the possibility of planting on the principal soil units 
of South Vietnam, sometimes by means of x if only little is known 
about soil requirements, but, if possible, more exact through a capital 
letter e.q. D, indicating a subunit. Only the four subunits, about 
which information can be obtained from the description of the species, 
are distinguished. 
In the case of E and G planting is usually marginal on the soils of 
other subunits of the soil unit concerned, in the case of D or P 
planting is possible, but growth is generally as good or even better 
on soils of other subunits. 

^ 25i?£ïiY§-°?_EiSBÎi58: 0 n e o r m o r e objects are listed here. The first 
mentioned object is the most suitable, the last one the least suitable 
objective to be fulfilled by the species. 

e) Method_of_p_lanting: Method(s) are given which are expected to be 
successful. 

f) Origin: Indicated is whether the species is indigenous or exotic. 

s) ?i55îïSS_ÊïESï!èf5£Ë_i5_§°H't:n Yïiï5ê5: 

Information under this heading is mainly based on ANONYMUS (1935/1936), 
MAURAND (1943), NGUYEN VAN THAI? NGUYEN VAN THAN (1971). 

h) Remarks: 

The signs used in the table are explained in table 3. 

Considering the often uncomplete or unreliable information, especially about 
the soil, table t should be seen merely as an expedient by the first selec­
tion of species for a certain site. 
The information of the table should further be verified and tested, and the 
extant knowledge and gained experience should be fully worked into it. 
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ABLE 3: Explanation of used abbrevations 

) Objectives of planting 

soil improvement : 
soil conservation : 
reforestation of Imperata: 
fuel wood : 
charcoal : 
poles + small wood : 
sawnwood : 
veneer/multiplex : 

) Soil requirements 

S.I. 
S.C. 
R.I. 
F 
C 
P+S 
SW 
V.M. 

particle board 
fibreboard 
pulp and paper 
minorproducts 
shade trees 
shelter trees 
ornamental tree 
ornamental carving 

P.B. 
F.B. 
P.P. 
M.P. 
S.H. 
S.T. 
O.T. 

o.e. 

- to fertility: tolerates poor soil (= D subunits) 
requires rich soil (- E subunits) 

- to depth : tolerates shallow soil (= lithic phase) 
requires deep soil 

- to moisture : tolerates no stagnating water 
requires good drainage 
tolerates periodical drainage 
tolerates periodical drought 
high moisture requirements 
tolerates short inundation 
tolerates longer inundation 

) Soil classification 

- Soil-Units used (according to FAO/UNESCO Soil Map of the world, 1968). 

R Regosols 
C Cambisols 
Lc chromic Luvisols 
A Acrisols 
N Nitosols 
F Ferrasols 
J Fluvisols 
Vp peltic Vertisols 
G Gleysols 

- Sub-Units, with possibilities for planting of this species 

Dystric 
Eutric 
Gleyic 
Plinthic 

Others 

Some or all sub units of this unit show good possibilities for growing 
this species 
Planting impossible 

Method of planting 

complete planting : c. 
agro silviculture : a. 
enrichment planting : e. 

mixture 
natural regeneration 

P-



Cont. TABEL 3: 

5) Indegenous or exotic 

exotic: — Indigenous: + 

6) Experience in South Vietnam 

yes: + no: — 

7) Others 

unknown 
uncertain or : 0 
in special conditions : ( ) 



Research 

The establishment or regeneration of forests requires a careful planning 
for justified landuse. 
In many cases it is a difficult, expensive and above all time-consuming 
process; profits are gained only after a very long time. 
Previously it is therefore necessary to carry out careful experiments, in 
order to avoid the use of wrong species or wrong methods. 
In Vietnam more or less experience exists with the listed species. 
The lesser known ones should be selected by means of elimination trial 
fields. Selection of promising species occurs in so called testing trial 
fields. For exact methods of these trials is referred to BURLEY 8 WOOD (1976). 
Species about which some experience exists in Vietnam will still require 
research in the field of nursery techniques, methods of establishment, 
maintenance etc., in order to adapt the different methods as good as 
possible to the Vietnamese conditions. 

LITERATURE: 

Anonymus (1935/36). Compte-rendu des Travaux, tome II. Institute des 
Recherches Agronomiques et Forestières. 
Burley & Wood (1976). A manual on species and provenance research with 
particular reference to the tropics. Tropical Forestry Papers no. 10. 
Common wealth Forestry Institute. 
FAO (1960). Standard nomenclature of the exportable timbers of the 
Asia-Pacific region. 
FAO/Unesco (1968). Definitions of soil units for the Soil Map of the 
World. World Soil Resources Report no. 33, Rome. (Supplement dated 
29th September 1970). 
Nguyen-Van-Thai S Nguyen-Van Thon (1971). La station expérimentale 
forestilre de Lang Hanh. p 64-94. 
Schmid, M. (1974). Vegetation du Vietnam Mémoires 0RST0M no. 74. Paris. 
Studyteam Tropical Forestry. (1973). Afforestation of Eroded Soils in 
Java (Indonesia). A review of literature. State Agriculture University, 
Wageningen, The Netherlands. 
Thiêbault, A. (1961). Nomenclature des bois tropicaux. Association 
techniques internationale des bois tropicaux. 
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1. Aaaaia aiœicuiiforrrris Cunn. Mimosacae 

Name: 

2. Area, ecology: Thursday Island and other islands in the Torres Strait (North 
of Australia), from sea-level up to 600 m. The species is a strong light 
demander. Successfully introduced in East Africa, India, Malaya, Indonesia, 
North Borneo and several other countries. 

Climate - Rainfall: In natural range a mean annual rainfall of 1500-1750 mn 
and a dry season of 6 months (of which 5 months with less than 25 mm a 
month). Planted in Western Bengal in climates with annual rainfall of 
1000-1400 mm. 
Temperature: In the natural habitat a mean annual temperature of 26-30 C. 

Soil: Tolerates fairly poor soils. On poor lateritic soils growth is still 
good. As the species stands lack of oxygen, it can be expected to grow on 
heavy soils, particularly useful on poor sterile and sandy soils. Very 
promising on the degraded soils of tin-tailings in Malaya, and coastal 
wastelands of Tanzania. 

5. Treecharacteristics - Stem: An evergreen tree, up to 15 m or more in height 
and 60 cm in diameter. 
Stem: poorly formed. Coppices well. 
Crown: Low starting heavily branched, moderately dense, broad. 
Rootsystem: well-developed, deep. 

6. Silviculture - Seed: Flowering and fruiting is almost continuous. Number 
of seeds per kilogram 53.000-62.000. They keep well (at least I5 year), when 
stored air-tight. 
Nursery^technigue: Germination capacity of good seeds up to 75% when sown 
in full sunlight. Pretreatment hastens germination. Germination starts at 
the sixth day, after 2-4 weeks 80% of the seedlings have appeared. 
Çï§BïiSS ËÎÎS^ §BË ÏËStSiSHf.1 Plantation establishment is most commonly 
done by direct sowing in lines 1 meter apart. In Zanzibar planting is done 
with seedlings 60-75 cm high, which give better results on sandy soils when 
burried to a depth of about 45 cm above the collar. In Malaya small natural 
seedlings, transported into veneer tubes, are often used because nursery 
germination is uncertain. Spacings of lxl m, 1.8x1.8 m, 2x2 m, 2.5x1 m, 
2.5x2.5 m, 3x1 m, 3x3 m and 4.5x4.5 m are used in different countries under 
different conditions. When production is done by means of coppicing, the 
stool has to be at 50 cm in height. In Indonesia planted mixed with 
Cassia siamea. 
Natural regeneration: Natural seedlings are plentiful. 

7. Growth, yield: Initial growth is very fast. 
Indonesia: at the age of 4 years growth in height of 10 m and in diameter 
of 6.6 cm, at 8 years these figures are 16 m and 15 cm and at 12 years 
18 m and 20 cm. In a rotation of 12 years the mean annual increment in 
volume is 17 m3/ha. 
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Malaya: Trees planted as tubed seedlings, at 1.8x1.8 m on clay, are 9-12 m 
high after 3 years and have shaded out dense Imperata grass, survival being 
100 percent. 
West Bengal: Trees are 11 m high and 19.5 cm D.B.H. after 23 years. Mean 
annual increment of 5.7 m /ha after It years. 

Pests, diseases and calamities: In Zanzibar seedlings are attacked by bugs 
Capsidae; roots are attacked by bugs of cockchafers Melolontha sp. and 
eelworms. 
In India damage by the wood-rot causing fungus Ganoderma applanation and 
the root-rot causing fungus Ganoderma lucidum. 
In Malaya fatal infestation of shoots and transplants by Hypothenemus 
dimorphus. Good host for Loccifer laoea. Sensitive to weeds and fire. 
Seedlings are readily browsed by cattle. 

9. Woodproperties: Red or greyish brown wood, heavy (sp.gr.0.77), strong 
and durable. 

10 . uses: The wood is of very good quality for fuel and the tree produces a 
useful litter. 
The species is very useful for checking soil erosion and it rapidly smothers 
grass Imperata. 

11. Remarks: 

12. Evaluation: Species suited for complete planting from sea-level up to 
600 m in moisty climates (1200-1750 mm) with a long dry season, on varied 
soils. Wood very suitable for fuel, but the species is particularly valu­
able for checking erosion and smothering Imperata grass. _ 

13. Literature: 33, 47, 59, 73, 151, 178, 191, 195, 216. 

2. Acacia catechu Wind Mimosaceae 

Trade and indigenous name: Cutch tree, (India), Khair tree (Pak.), .iï-siat-
nua (Thail.), Sundra, Sha. 

Area, ecology: Indigenous to India, Pakistan, Burma, Thailand, from sea— 
level to 1000 m. In shingly and sandy alluvial river-beds which are dry 
for most of the year, and in dry forest higher ground and on wooded savanna. 
Sometimes found in areas with heavy rainfall, provided it does not have to 
complete with larger trees, because it is very exacting as regards light. 
Produces rootsuckers successfully tried in Israel and Indonesia. 

http://sp.gr
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3. Climate - Rainfall: In its natural habitat annual rainfall may range from 
500 mm to over 2150-3750 mm, and it stands dry seasons of 7 to 8 months. 

o o 
Temperature: extremes from -1 to 49 C. Frost hardly. 

4. Soil: Tolerates very poor and dry, sandy or rocky soils and a dry season 
of seven to eight months. Does not tolerate compact clay and poorly drained 
soils. It thrieves best on well drained sandy soils. It grows also on 
ferritsols, arid shallow, stony soil and even on sheet rock. 

5. Treecharacteristics: Small, deciduous tree, attaining 15 m in height and 
1 m in diameter. 
Stem: Rather crooked coppices well, when not too old; doesn't coppice under 
shade. 
Bark: Thick, grey. 
Crown: Right, feathery; branchlets armed with twin hooked prickles. 
Rootsystem: Intensive. 

6. Silviculture - Seed: Seedling age very early. Seed is usually available 
annually in unlimited quantities (India). Number of seeds to the kilogram: 
15.000-40.000. Keeps fairly well, when stored dry; 6 month to a year at 
the most. 
Germination: 70-75 percent (India). Seeds very liable to insect attack. 
The seedy require no special preparation to stimilate germination. 
?i§5ïî5S_lî°£!S: Sometimes planted in bamboo-baskets or as stump. 
Planting_technique: Seedlings cannot withstand the shock of transplanting. 
Therefore direct seeding is the most commonly used method, special on the 
wetter sites. Sowing in rows 2 m to 3 m apart on well-tilled soil. Frequent 
weeding essential the first three years. Thinnings necessary from the second 
year onward. All shades even lateral must be removed. In Burma numerous 
plantations have been formed on the agrisilviculture system, the seed being 
dubbled 1.8x1.8 m or 0.9x3.6 m or 2.7x1.2 m apart. In many cases mixed plan­
tations of Tectona grandis and Acacia catechu have been formed in this 
way. 

Natural regeneration: Regenerates freely in nature when undergrowth and 
weeds are removed. 

7. Growth, yield: It is relatively fast growing. 
Diameter: 25 cm at 5 years; 16 cm at 10 years; 30 cm at 15 years. 

8. Pests, diseases and calamities: Fomes badins is one of the principal decay 
organisms in India; the host is not killed but the timber is destroyed. 
In India Ganodevma lucidum is one of the principal root-rot organisms; the 
same as with Phellinus gilvus. Grazed by cattle and wildlife Parasitic 
lianes frequently. Cause considerable damage. 

9. Woodproperties: Sapwood sharply demarcated from the heartwood, wide yellowish 
white or yellow; heartwood deep red or reddish brown, darkening on exposure; 
hard to very hard; heavy to very heavy (Sp.gr. 0.92-1.18 air-dry); very 
strong and tough; highly refractory and liable to end-splitting and surface-
cracking during seasoning, should be converted soon after the rains and 

http://Sp.gr
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stacked properly under shade, well protected from rapid drying; is reported 
to kiln-season well; very durable, resistant to termites; hard to saw and 
machine; can be finished to an extremely smooth surgace and polished well. 

10. Uses: Wood used for agricultural implements, carts, wheels, oil crushers, 
posts under water construction and tool handles. Extremely good-fuel and 
charcoal. 
The heart-wood is boiled for the extraction of cutch. The bark yields a 
tannin extract. The cutch is used for dyering and tanning. 
The leaves are useful fodder for goats and sheep. It is an important species 
for afforestation in dry and arid region, even in very poor and rocky soils. 

11. Remarks : Three varieties are distinguished: 
a. var. eatechu 
b. var. cateahuoides 
c. var. sundra. 

12. Evaluation: Species suited for complete planting and planting in an agri-
silviculture system, from sea-level up to 1000 m, on almost any soil (except 
on heavy clay), in dry zones as well as on more humid sites. Important for 
erosia control. Produces very good fuel and charcoal, cutch, tannine and 
cattle fodder. 

13. Literature: 29, 47, 68, 71, 73, 110, 167, 192, 195, 203, 204. 

3. Acacia fcfrnesiana (L) Willd Himosaceae 

1. Trade and indigenous name: Cassie flower, Sweet Acacia (generally used) 
Aroma (Philip.). 

2. Area, ecology: It is native to America, from southern Texas through Central 
America to Chile, but now widespread, distributed throughout the tropics. 
In Vietnam it is found locally in the dry coastal zone up to 600-700 meters 
above sea-level. It is planted extensively in India, Iraq and the Mediter­
ranean. Basin as a hedge. 

3. Climate - Rainfall: Fond in areas where the annual rainfall is 400-500 mm. 
Occurs in Vietnam under a climate with less than 1500 mm of rain per year 
and 6 dry months (< 50 mm). In the philippines suggested for areas with 
a dry season (< 50 mm) of less than 4 months as well as for areas with a 
dry season of 4-6 months. 
Temperatures: Mean annual temperature in Vietnam 26 C; in the Philippines 
also found in lowlandzones. It is not hardy in temperatures below -5 C. 

4. Soil: Growing very well on coastal sands and it may have good prospects 
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for degraded and sandy sites and eroded sites. In Australian formed useful 
for cultivating on heavy days and silts inland hot riverine localities. 

Treecharacteristics - stem: Large thorny bush or small tree, usually 3-4 m; 
rarely 10 m high, with darkbrown, smooth bark. 

Silviculture - Seed: 10.000-12.000 seeds/kg seeds profusely each year. 
They are hardcoated and can be stored in the open or in sacks without 
losing much viability for a number of months, but they are susceptible 
to insect attacks. 
Germination is slow, and it takes a long time untill the last viable seed 
has germinated, resulting in uneven size of seedlings. To hasten germination 
the seeds are treated with sulphuric, acid, till the seedcoat is paperthin. 
Average germination of 70% after hot water treatment. 

Eî§5ïï2S_ËÏ°c'<: Tall plants of at least 50 cm high should be used (for plan­
ting on coastral sands). 
?è55îïEë-ÏË£Î)ni9ye: Planting should be done in large and deep planting 
holes with some good soil as refill. Around the tree a deep basin has to 
be formed to catch as much rain as possible. Important to plant at the 
beginning of the rainy season. If possible, a weekly watering of 5 1 /plant 
during the first dry season would greatly increase the survival of the 
seedlings on coastal sands. 

Growth, yield: rather fast growing. 

Pests, diseases and calamities: 

9. Woodproperties: Light yellowish brown, occasionally filled with dark gummy 
deposits. 

10. Uses: It most important possibility is that for erosion control, and soil-
conservation on sandy and degraded sites. 
It can further be used in fences and in shelterbelts. The flowers are used 
for parfumfabrication, the wood for posts and fuel, the leaves as fodder, 
although it is not very attractive because of the large spines. 
Further the tree delevers gum of good quality and tannin from barle and 
fruits. 

11. Remarks: 

12. Evaluation: Suitable species for erosie control and soilconservation on 
coastal sands and degraded sites in the region with a "climat semi-aride 
et chaud" up till 600 m above sea-level. 

13. Literature: 40, 92, 167, 203, 216. 
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4. Aoaoia mearnsii De Willd Mimosaceae 
Syn. A. decurrens Willd. var. mollis Lindl. 
Syn. A. mollissvma Willd. 

1. Trade and indigenous name: Black wattle. 

2. Area, ecology: Natural range: Tasmania, Victoria, Queensland (extra tropical), 
South Australia south of the Murray Desert and Mount Gambier district and 
New South Wales, in flatland, low and medium altitude mountainous country. 
In the moist sclerophyllous forest in higher and cooler sites, forming the 
second storey of Eucalyptus globulus forest. The species is a moderate light-
demander. 
It has been planted in many parts of the world, but particularly in South 
Africa, between 600 and 1400 m asl. Further planted at a large scale in 
East Africa (between 1500 and 2450 m asl), India and Sri Lanka (1200-1800 m 
asl), Java (1000-2000(-2800) m asl) and other countries. 

3. Climate - Rainfall: In the winter rainbelt of Australia and extending into 
the summer rainfall zone of Queensland with 900-1650 mm of annual rain. 
Demands at least 500 mm of annual rain, in Sri Lanka under a rainfall of 
2500 mm. In South Africa grows best in the mist belt area of Natal with a 
mean annual rainfall of over 890 mm, usually more than 1000 mm. Very adapt­
able. Does not stand severe drought. 
Temperature: In Australia mean annual temperatures of 7-10 C. Does not stand 
severe frost. 

4. Soil: It adapts itself to the poorest soils. Sandy loam is preferable. In 
South Africa the soils chosen are deep doleretic or sandstone, often with 
an admixture of granite detritus. In Java mostly planted on rich deep, well-
drained vulcanic grounds. In Sri Lanka on peaty soils. 

5. Treecharacteristics: In Australia a medium-sized tree up to 23 m in height 
and 60 cm in diameter. Where introduced the tree reaches usually larger 
dimensions. 
Stem: Rather straight long clear bole. 
Crown: Light rounded and persistent leaves. Branches stay long on the tree. 
Root-system: Superficial. 

6. Silviculture - Seed: Seeding 5-10 year. Seeds almost every year, continuous. 
Number of seeds per kilogram: 60,000-80,000. They keep very well dry for 
several years without damage when kept in sacks. Germinative capacity very 
high. Pretreatment by dropping the seeds into boiling water and allowing 
them to cool in it during 12 hours. Just enough water to cover it should be 
used. Afterwards the seeds are washed several times in cold water to remove 
the attached mucilage. 
Planting technique: Cannot stand the shock of transplanting, therefore, 
direct seeding is the only method adopted. Very intolerant of competition, 
especially from grass and should be sown in land which has been completely 
cultivated, after souring seeds are covered to a depth of about 5 cm. The 
seed is sown on the contour in rows 2.5 m apart, or in a spacing of 3x1 m. 
Several weedings are needed in the first year when the young seedling are 
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very sensitive. Starting from the third year, weeding becomes unnecessary 
owing to the rapid initial growth of this species. Thinnings reduce the 
stand to 1000 plants per hectare in 10 years. Grown on rotations of 5, 8 or 
10 years. Mixture with other species failed. 
Natural regeneration: After clear-felling. If the slash is burnt, prolific 
seeding occurs. Burning is the most simple and most rehable method, but it 
has been condemned as it leads to soil deterioration and because of the 
intensive needs of thunnings. 

7. Growth, yield: Rate of growth very fast, reaching 12-15 m in 5 to 6 years. 
Mean 10 m in height and 25 cm in diameter in 10 years. Matures in about 
10-12 years. 
On Java mean annual increment of raw bark and timber (including thinnings) 
of 3020 kg and 18 m per hectare. 

8. Pests, diseases and calamities: Black wattle is not resistent to termites 
and is often killed by them. In humid conditions damage by bugs of the genus 
Helopeltis, the green cockchafer Eualova viridus, wood borers in the living 
trees (Platypus solidus), the grubs of Agrofis sp (seedlings), and the fungi 
Phytophora and Covt-ioum salmonicolor. 
Also damage caused by Cortieium javanioum, Hymeno ahaete noxia, Pomes 
australis, Amrillaria fuseipes and A. mellea. 
Collar rust due to a Hymenomyaete is favily frequent in Asia. Gummy exudations 
through cracks in the bark are also frequent, but the cause and remedy have 
not yet been found. Die-back of unknown cause known as kipka bus disease in 
East Africa. 

9. Wood properties: Light yellowish to light red; moderately hard to hard; 
heavy (Sp. gr. 0.79-0.8"+ air dry); strong and durable. 

10. Uses: The bark is rich in tanning of good quality. The wood is used for fuel, 
charcoal, poles, withies pitprops, small timber, and hard-board. 

11. Remarks : On Java plantation establishment with the agrisilviculture system. 
The species can cause exhaustion of the soil. 
Seeds available in large quantities from Australia, South and East Africa. 
Breedings experiments with this species are being done in South Africa, and 
development of a high yielding strain has been in progress for many years. 
Hybridize very easily with other Acacia spp. 

12. Evaluation: Species suited for complete planting and a system of agrisilvi­
culture, from 800-1800 m above sea-level, on a great variety of soils and 
an annual rainfall of 800-1600 mm. 
Produces a valuable tannin and other less important products as fuel wood 
and poles. 

13. Literature: 2, 47, 68, 70, 71, 73, 126, 163, 167, 182, 195. 
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5. Aeroearpus fraxinifoliue Wight Caesalpiniaceae 

1. Trade and indigenous name: Shingle tree or Indian Ash. Kuranjan, Mundani 
(India), Yedama (Burma). 

Area, ecology: Native to the wet, mixed evergreen forests of India, Assam, 
Bangladesh and Burma, where it is found as scattered individuals. It appears 
on burned spots. Moderately light-demanding. Introduced into many parts of 
Africa as an ornamental tree at higher elevations. 

Climate - Rainfall: It is a tree of the heavy rainfall areas at medium 
elevations, but it is cultivated as a shade tree under a rainfall of at least 
2100 mm/year. In plantations and trial plots under a semi-humid tropical 
climate [+ 1500 mm/year) and a dry season of 4-5 months (< 30 mm) in a number 
of countries rapid initial height growth for several years has been followed 
by stagnation and high mortality. Also at low elevations, even in relatively 
moist conditions disappointing results may follow a very promising start 
(FAO, 1974). 
Temperature: Mean annual temperature 24 -28 C, very sensitive to frost. 

Soil: Best growth on deep welldrained clayloam soils. Here roots may pénétrât 
as deep as 4.5 m. Poorer growth on shallow soils and soils with a dense sub­
soil. 

5. Tree characteristics - Stem: A large tree with a straight, cylindrical bole 
often buttressed stem. It reaches 30-36 m, occasionally up to 60 m in height 
and over 1 m in diameter, with a clear bole of 45 m. 
Bark: Thin, light grey. 
Leaves: Bipinnate, with three or four pairs of pinnae each about 30 cm long; 
young leaves bright red. Decidious. 

6. Silviculture - Seed: 13,000-32,000 seeds/kg, with a fairly high germination 
capacity. 
Nursery: The seed is pregerminated in moist sterilized sand after treatment 
to stimulate germination. This treatment is immersion in boiling water for 
a few seconds, followed by soaking in the same water while cooling for about 
12 hours, or alternatively, immersion in sulphuric acid of specific gravity 
about 1.7 for 20 minutes. Germinated seed is pricked out into pots in full 
sunlight. 
Planting stock: Seedlings are ready for planting three months after germina­
tion, when they are 30-45 cm high. 
Under a semi-humid tropical climate stumpplants or large potplants are re-
commanded. Under a humid tropical climate large stumps or large potplants 
may be used. 
Sometimes A. fraxinifolius is planted as big stripling, which are sometimes 
rootpruned. Wildlings from selected trees are sometimes used in India. 
Planting_technioiue: Plantations need to be kept free of grass and weeds 
until! the canopy has closed sufficiently to supress them. In Nigeria this 
was at the end of the second season after planting at 1.8 m spacing. Thinnii 
of the best plots is propably necessary in the third or fourth year. In old 
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plantations the crown spread is very considerable and it is necessary to 

thin to a wide final spacing. 

In evergreen forests in India used for groupplanting in the centre of large 
gaps. 
Natural_regeneration: ^or India rainforest the following is given: Being 
a more light-demanding species, it is so that right from the start, weeding, 
raking of the soil and gradual opening of the canopy all help noticeably in 
taking the tender recruits progressively to the sapling age. 

7. Growth, yield: Under natural conditions the tree may attain a considerable 
size, up to 60 m in height and 240 cm in diameter above buttresses. It is 
very fast growing in youth. In a trial plot in Zambia a topheight of 26 m 
in 23 years was reached, but much faster annual height increment has been 
reported from younger plantings, where top height increment of 1.3-3.0 m/year 
were achieved for ages between 2\ and 7jj years. 

8. Pests, diseases and calamities: So far this species has been remarkably free 
from this, though Atractomorpha crenulata Fabricius, an insect, is reported 
to be injurious in murseries and young plantations in India, by defoliating 
seedlings and transplants. Ganoderma lucidum (Leyss) Karst, a cosmopolitian 
fungi, is causing root and buttrot. The sapwood is highly susceptible to 
insect and fungus attack. 

9. Wood properties: Sapwood and heartwood sharply differentiated; sapwood light 
yellowish, heartwood light pinkish or reddish brown with darker streaks; 
soft to moderately hard; moderately heavy (sp. gr. 0.52-0.70 airdry); strong; 
moderately refractory, seasons well if protected against too rapid drying, 
green conversion is the best method, can be kiln-seasoned; not durable; 
highly susceptible to insect and fungus attack; party treatable with pre­
servatives; easy to work and saw, finishes well and takes a high polish; 
crn be peeled easily and is very amenable to gluing. 

10. Uses: The timber is used mostly for planking, flooring and shingles, 
furmiture, heavy packing cases, crates, boxes and plywood for tea-chests. 
After treatment it can also be used as railway sleepers and leaves of doors 
and windows. 

11. Remarks : In a trial at Lang Hanh 78 stumps and 78 naked root plants were 
used. The plants showed a good growth in the nursery but a slow growth after 
planting out (possible reason see 3). 

12. Evaluations: Aarooarpus fraxinifolius shows best promise for planting under 
a "climat submontagnard humide" and the "climat submontagnard semi-humide" 
with a short dry season on moderately deep to deep day-loam soils. The 
stagnations in growth which was observed in Lang Hank might be caused by the 
dry season which is too long (4 months with less than 50 mm). Suitable for 
planting in the open, but also for enrichment planting. 

13. Literature: 47, 75, 156, 158, 167, 194, 195, 203. 
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6. Adina cordifolia Hook Rubiaceae 
Syn. Nanolea oordifolia Willd. 

1. Name - Tradename: Haldu (India). 
Indigenous name: Gâo - Wang (Vietnam), Hnaw (Burma), KhVao (Khmer). 

2. Area, ecology: Occurs throughout tropical Asia scattered in dense dry forest 
and sometimes in dense semi-deciduous forest, from sea-level to 1000 m. It 
is a light-demanding species, but it needs light shade in the first few 
years. Also in South Vietnam the tree is found in these forests among others 
in the Cheo-Reo depression, Darlac, Haute Cochin Chine and along the Donnai 
river. 
Planted in trial in Nigeria and South Africa. 

3. Climate - Rainfall: In its natural habitat it varies from 900-3700 mm, with 
4-6 dry months. In the dry regions the tree is found along rivers and round 
edges of swampy depressions. In South Vietnam it occurs under a "climat semi­
humide et chaud" and a "climat semi-aride et chaud". 
Température: The absolute maximum shade temperature varies from 30 -38 C, 
the absolute minimum from - I C - -10 C. 

4. Soil: The tree attains its best development on well-drained soils, for 
instance granite sands. On compact day soils with poor drainage the tree is 
stunted and tends to become stag-headed early. 

5. Tree characteristics: Very big tree, up to 50 m in height and 1,5 m in dia­
meter . 
Stem: Under forest conditions the tree produces a long straight clean bole, 
which is often buttressed and fluted at the base. In more isolated positions 
a thick bole is found. 
Bark: Grey, exfoliating in putches which leave indentations, pinkish inside. 
Crown: Large; in isolated positions, massive branches and a spreading crown. 
Leaves: Cordate, deciduous, leafless for 1-2 months. 
Root^system: The taproot thin, with fair length in first season; in second 
season considerable thickening. 

6. Silviculture - Seed: Extremely tiny: 10,700,000 seeds/kg, wind-dispersed. 
They keep well for at least a year in closed glass containers. The germina­
tion capacity increases during the first year's storage. 
Pretreatment by soaking in water during 12 hours. 
Nursery: Sown in seedbeds or better in seedboxes, on very fine sandy soil 
with a very light topping of ash or wood charcoal. Screen essential for 
protection against sun and rain. Frequent and very light watering. At 2 or 
3 months, lining out a 10 x 10 cm on beds or in pots. The seedlings are 
ready to plant after one year. 
Planting_stock: Plants with a ball of earth round the roots or potplants 
should be used, because of the liability of the seedlings to drought. 
Two-year-old stumps were successful in India. Also Wildlings can be used. 
Planting_technique: Direct seeding is seldom a 'success, because of the 
delicate seed and young seedling. Planting at the start of the rainy season, 
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spacing 2 x 2 m. After transplanting the soil round the plants should be 
kept well-loosened and free from weeds. 
Natural regeneration: Bare ground is essential. Actually good regeneration 
has been observed only on protected spots. Coppices easily. 

7. Growth, yield: Fairly good: 6 m at 7 years with 65 cm in diameter from 
coppice measurements; other measurements show slow increment: 6 m at 14 years 
with 6 cm diameter. 

8. Pests, diseases and calamities: Grazed by wildlife and lifestock. In the 
nursery damping-off by Fusarium Phytium and Rhizocoatoixia spp. 
Seedlings liable to drought. 

9. Wood properties: Yellow; Sp. gr. 0.48-0.74, moderately hard, moderately 
durable. Easily to work and to polish. 

10. Uses: In caspentry and cabinet making, for toys, bobbins, brush backs and 
curving, agricultural implement. 

11. Remarks: 

12. Evaluation: The species should be considered for planting up till 1000 m 
elevation under semi-humid to semi-arid climates. Should be planted on well-
drained soils for timber. 

13. Literature : 46, 68, 71, 180, 195, 203. 

7. Agathis australis Salisb. Araucariaceae 
Syn. Dammara australis D Don. 

1. Name - Tradename: Kauri Pine (this name is used for other Agathis spp. too). 
Indigenous name: Cowdie Pine, New Zealand Kauri (New Zealand). 

2. Area, ecology: Indigenous to the temperate rainforests of the Auckland 
Province of North Island, as far as 38 southern latitude, where it is 
regarded as one of the main tree-species. 
In the natural region it shows preference to the poor soils on the hill tops 
(concurrence). 
It has been over-cut in New Zealand, and it is now protected. In New Zealand 
it is planted up to 1000 km below 38 southern latitude. 
Successful plantations are reported in Puerto Rico (1958) on laterite 
(plinthite) soils. It is a semi-light-demanding species. 
Kauzi produces in general, adequate quantities of seed. 
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3. Climate - Rainfall: In the natural region occurring under climates with 
high rainfall (3000 mm. annually) and a high relative humidity. Planted in 
climates with at least 1500 mm. 
Temperature: Below an annual temperature of 17 C there is almost no growth. 
Between 17-21 C it grows slow. In regions where the temperature (during the 
growing season) is below 24 C for a longer period, the species cannot compete 
with species which are better accomodated to such cold situations. It is 
fairly frost resistant; in its native region Kaut-i occurs in areas with 
25-50 yearly frosts. 
In the native region it is found up to 600 m. above sea-level. In warmer 
climates it is planted between 1500-1800 m. 

4. Soil: It is found on various soil types. 
Best growth is encountered on deep, fertile soils with pH 6.5-7.0. It stands 
stagnating water. When planted on poor soils (pH 4.5-6.0), inoculation with 
mycorrhirors seems to be necessary. 
In Puerto Rico A. australis is planted on laterite soils and shows gocd 
development (may be as a result of manuring). Nitrogen often is a limiting 
factor for good growth, so it is necessary to underplant with green ir.ar.ure 
on e.g. laterite soils. Kauzi impoverishes the soil due to the acid litter 
it produces. 
This results in increased leaching of minerals and podrolisation. 

5. Tree characteristics : Sometimes a very large tree up to 54 m. in height and 
6.5 m. in diameter, usually 24-36 m. high and 2.4-3.6 m. in diameter. 
Stem: A straight, cylindrical bole, clean up to 30 m.; bark; thick, falling 
in large flakes; very resinous. 
Crown: Very large, heavy crown, consisting of horizontal, whorled branches. 
Root-system: The seedling initially develops a short taproot without laterals 
The mature Kauzi has a well-developed, superficial root-system. 

6. Silviculture - Seed: 30,000-50,000 seeds/kg. Under natural conditions the 
seed loses its viability quickly. Storing the seed for 2 years is possible 
at temperatures of 1-4 C. When stored at the same time at moisture content 
of 35-40% the viability of the seed may be increased. 
Nursery: (New Zealand): seeds are sown on seedbeds and are highly covered; 
light overhead cover after sowing is established to prevent drying out of 
the plants and to protect against heavy rains; germinations starts within 
7-14 days and has been completed 3 weeks after sowing (germination 25-60%). 
After germination the overhead cover should give only a slight shade, in 
order to prevent damping-off. In New Zealand the plants are tended in the 
nursery for 2 years. One or two seasons before planting they are lined-out 
at 30 x 10 cm. A light cover which excludes +_ 50% of the direct light, is 
maintained. 
After the first year periodical wrenching is done to promote the growth of 
fibrous roots and to get an improved shoot/root-ratio (Kauri is characteris­
tically a tap-rooting species). 
Regular weeding is necessary. 
Prior planting the plants are puddled and placed in wooden boxes containing 
soil (50 trees per box). 
Planting_stock: Cleft grafting on 4-year-old seedlings as grafting stock 
showed to be a safe and cheap technique for vegetative propagation of Kauri-
pens trees. 
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Planting_technigue: Due to impoverishing the soil. A. australis should be 
mixed with other species. 
Natural regeneration : Limited because of the root competition under the 
mothertree. 

7. Growth, yield: 

8. Pests, diseases and calamities: Damping-off occasionally has caused heavy 
damage in humid conditions (Fusarium spp); application of Potassiumper-
manganate in the early stages will destroy the fungi. Phytophora cinnamoni 
causes heavy clilorasis, followed by dying of older plants. 
In the early stages the seedlings are very susceptible to draught. The tips 
of the seedlings sometimes are eaten by rats, and sparrows. 

9. Wood properties: Yellowish white to red and brown; moderately heavy (Sp. gr. 
0.58 at 16% moisture content); very strong, tough and durable. 

10. Uses: It is a very useful tree: general bulling, flooring, panelling, 
furniture carpentry, railway sleepers, shipbuilding. 
Resin (copal) is obtained from all parts of the tree, and large quantities 
of fossil resin have been obtained from sites of ancient Kauzi forests. 
Much of it is used in the manufacture of paint, varnish and linoleum. 

11. Remarks : The wood is very similar to that of Agatihis alba. 

12. Evaluation : Species suitable for planting under (semi)humid climates from 
sea-level up to 1500 m. on relatively fertile, deep soils. Purpose particu­
larly sawnwood. Mixing with other species, and green-manuring are recommanded. 

13. Literature: 42, 101, 155, 195, 200. 

Agathis dammara Rich Araucariaceae 
Syn. A. alba Jeffr. = A. loranthifolia Salisb. 
Syn. A. philippinsis Warb. 

Name - Tradename: Kaupi (prefixed by the name of the supplying country). 
Indigenous name: Bindang (Sarawak), Damar (minyak) (Malaysia, Java), 
Mengilon (North Borneo), Almaciger (Philippines). 

Are, ecology: It has a fairly wide distribution from Indo China through the 
Philippines, Malaga to West Irian and Papna; where it is found in the mixed 
rainforest formations. It is a tree of the upper canopy. 
In most of its range it is almost a hill form species occurring at levels 
of 300-1500 m. where it reaches its best form between about 500-1200 m. 
above sea-level as a scattered and locally common tree; occasionally found 
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at sea-level (Southern Curzon, in Serawak very common on podsols in the 
Lowlands), but in such cases occurring mostly as smaller tree. 
It is a shade bearing species. The species is used for reforestation with 
in the natural region: Philippines, West and Middle of Java (in hill country 
and lover moutains), East Java (on the rainy south-western slopes of Idjen), 
Malaysia. 

3. Climate - Rainfall: The species requires a humid tropical climate with at 
most 1 dry month. Plantations in regions with 3 dry months failed. Annual 
rainfall 3000-4000 mm. 

Soil: It requires a moist, well-drained fertile site, with a humid atmosphere. 
It does not tolerate stagnating water. 

Tree characteristics : It is a very large tree of 45-60(70) m. in height and 
100-140(200) cm. in diameter in hilly country. On the plains of Sorawak and 
Brunei it is usually smaller, attaining a diameter of at most 1 m. 
Stem: Straight, round bole without buttresses. Self-pruning is rather bad, 
but in close stands a great part of the trunk is free of branches. 
Crown: Deep, conical; branches are radial, and may droop or turn up at the 
ends, and vary in thickness. 
Ç22ï~ëY§ïëï: T^e smaller trees have a thick conical tap-root, with thin, 
horizontal side-roots. Several big 'sinker' or 'peg' roots may develop, 
which penetrate the soil vertically (down to 12 m . ) . Sometimes big swollen 
superficial roots may occur. 

Silviculture - Seed: The tree fruits frequently, fruiting and flowering during 
the whole year, but the cones take two years to ripen; seed from ripened 
cones; 6,000-8,000 seeds per kg (2500 per liter); seed has a short viability 
in natural conditions: viability after 10 days is zero). In the Philippines 
cold storage at 2-5 C and 6-10% moisture content is recommanded for storage 
of more than one year; for shipment of seeds is recommended: packing in 
moist charcoal (200 gr. water to the kg of charcoal, about § liter pulverized 
charcoal to the kg of seed); a viability of 50% after 4 weeks. The seed must 
be sown retained immediately after arrival. 
Nursery: After 24 hours of soaking in water seeds are sown. A slight shade 
must be given (e.g. leaves of bracken). Care must be given at time of trans­
planting in order to prevent damaging of the tap-root. After 1-1.5 year, 
when the plants are about 30 cm, in height and gradually accustomed to more 
light, they will be ready for planting in the field. 
Planting_stock: Stump plants (shootlength 15 cm.) gave a good survival, but 
due to slow development the use of stumps is not recommended. 
In the Philippined and in Java the use of Wildlings gave excellent results. 
Wildlings can be obtained in great numbers by clearing the ground vegetation 
under the mother-tree and loosening the soil. Planting out must be done 
before the plants reach a height of 40 cm. Naked-root planting is not re­
commended . 
Planting technique: On Java, the species is planted under shade (e.g. 
Croteïarra spp., Tephrosia spp. In the Philippines the species is used for 
underplanting or enrichment planting. It is also planted on cleared areas, 
but mixing with other species is recommended in such cases. The use of 
different planting methods may be explained by the different provenances 
of the species. 
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On Java a spacing of 1 x 3 m. is common. (Interplanted with other species). 
Up to the 20 year thinnings must be carried out every 5 years. (5% cf 
Hart: 18%). A light low-thinning is recommended; high-thinning will benefit 
the backwarded trees too much, which is not desirable facing the necessary 
selection. After 30 years heavier thinnings (5% = 21) must be carried out 
every 10 years, to get a stronger diameter growth. Pruning is desirable 
(poor selfpruning). 
Natural_regeneration: Under artificial stands this is quite possible ir. a 
shelterwood-system. 

7. Growth, yield: The growth in the youth is slow. In shade growth may step at 
all; but opening of the canopy will result in fast regrowth. After the 
difficult mitial period in general the growth is faster there after. 
On Java on moderate sites the height of the best trees after 10 years is 
16 m. and after 30 years 33 m. The yields are very high. Pulpwood production 
in a 25-years rotation yields 688 m /ha (= 27,4 m /year/ha). Sawnwood pro­
duction (50-years rotation) yields some 25 m /year/ha. 

8. Pest, diseases and calamities: On Java attacks of Corticwn salmonieolcv are 
common in plantation, causing the death of many trees; a rust (Aeddi.ur. 
fragiforme) in Brunei leads to the death in the nursery, and serious damage 
of saplings on Ultisols. Control in the nursery by spraying weekly wirh 
Agrocide, or the removal and burning of infected material. 
Pruning at older age may result in rotting of the wounds. 
The seeds are likely be eaten by rats and mice. 
In the early stages the plants are very tender to sun-scorch and drought. 

9. Wood properties: Sapwood not sharply demarcated from the pinkish brown heart-
wood; soft to moderately hard; light to moderately heavy (sp. gr, 0.39-0.63 
airdry); glossy; moderately strong; not very durable when exposed; seasons 
well; very easy to work; subject to termite attack when used for interior 
work; takes preservatives easily. 

10. Uses: It is suitable for general construction, pattern making, drawing boards. 
It is very suited for rotary veneer and plywood (it is free from knots and 
peels weel, and the veneer is easily dried). Also for matches. 
The species is suited for the pulp and paper industry. It is no species of 
bad qualities for fuelwood and charcoal. 

11. Remarks : The species is the source of the resin known as Manila copal, which 
is used in the preparartion of special paints and varnishes. Locally the trees 
were topped heavily which has lead to decline of the Agathr.8-forests. In the 
Philippines it is not allowed to cut Agathis, because of its valuable resin. 
In Malaysia the species is recommended for enrichment planting (12 x 2 —.. ) 
because it is a soil exhausting species; it has a strong ability to regenerate; 
due to the crown/stem-ratio (a small crown) a high yield:ha may be expected. 
The taxonomy of Agathis is in a state of considerable confusion. There are 
numerous species described in Malesia which differ very slightly. 
According to Whitmore (1977) the whole of Malesia from New Britain to Malaya 
and Sumatra is occupied by a single species, Agathis damnara, with three 
allopatric subspecies. Different sorts of Agathis described are given a 

http://Aeddi.ur
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provenance name as well as a botanical one. To link in with names in current 
usage which are not followed here, the commoner of these are added in paren­
theses e.g. A. dammara, Java provenance (loranthifolia). 
Other Agathis spp. like A. beooarii Warb., A. becking Meyer Drees, 
A. oelebioa (Koorders) Warb. A. ham Meyer Drees may be considered as synonyms 
or geographical subspecies of A. dammara also A. borneënsis (from the peat-
marshes of South Kalimantan) and A. flavescens (from the montane forests 
(1200-2000 m.) of Malaysia) may be special forms of A. dammara. 

12. Evaluations: Species suitable for planting in humid climates especially in 
the submontagnard zone and slightly higher, on deep, well-drained fertile 
soils. 
Objectives of planting can be the valuable resin veneer/plywood, pulp and 
paper, construction-wood or matches. 
Progeny trials to find the most suitable subspecies for Vietnames conditions 
are advised. 

13. Literature : 
46, 78, 101, 132, 193, 216, 220, 222. 

9. Agathis palmerstonii F. Muell Araucariaceae 

1. Name - Tradename: Queensland Kauri; this name is used for three closely 
related species: A. palmerstonii F. Muell, A. robusta F.M. Bail and 
A. miarostaakya J.F. Baily and C.T. White. 
A. palmerstonii is more exactly named North Queensland Kauri or Northern 
Kauri Pine. 

Area, ecology: The natural habitat is found in the coastal zone of North 
Queensland between 15 and 19 C, where the specie occurs scattered in dense 
lowland forests. Is found up to 1200 m. above sea-level. Planted in among 
others South Africa. 

3. Climate - Rainfall: 1270-2030 mm./year with 4-6 months with less than 50 mm. 
but at most 2 months with a rainfall of less than 38 mm. 
Temperature: Average 24-26 C, temperature in the coldest month 14-18 C, 
extremes 40 C and -3 C. 

Soil: Deep, moist, loamy soils, but also on dry stony soils. See also 
A. robusta. 

Tree characteristics: Generally A. palmerstonii is somewhat higher than 
A. robusta. Heights up to 48 m. and diameters up to 3 m. are recorded. 
Sometimes clean columnar, branches bole up to 30 m. 
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6. Silviculture - Planting_technigue: In Queensland, spacing 3.6 x 3.6 m., a 
first thinning occurs at the age of 8 or 9 years, when the trees were about 
2.4 m. in height. The number of stems was then reduced to 650 per ha. 
A second thinning was carried out at 15 to 20 years, when the trees had a 
height of 6.5 m., reduction to 400 stems/ha. 

7. Growth, yield: In Queensland a 37-year-old plantation showed a mean annual 
increment of 13,5 m /ha/year. 

8. Pests, diseases and calamities: 

9. Hood properties: See also A. vobusta. 

10. Uses: Similar to those of A. vobusta. 

11. Remarks : Distinguished from A. vobusta by its smaller narrower leaves. 
Propably only geographically. 

12. Evaluation: See A. vobusta. 

13. Literature : 19, 72, 101. 

10. Agathis vobusta (C. Moore ex F. Muell) F.M. Bail 
Syn. A. bvowm-i (lemaire) L.H. Baily 

Araucariaceae 

1. Name: South Queensland Kauri. 
See also A. palmevstonii. 

2. Area, ecology: Native to Queensland, where it occurs in a small area, within 
60 miles of Maryborough and on Fraser Island, from sea-level up to 9.00 m. 
It is a dominant species in the rainforest. 
Planting trials in among others India, Kenya, Maritius, Rhodesia and South 
Africa. Only in the last country a rather fast growth was obtained in a 
plantation at 90 m. above sea-level. 

3. Climate - Rainfall: In area origin annual rainfall 1000-1500 mm., with more 
than half falling during summer. Even in the driest period there is seldom 
less than 38 mm. per month. 
Temperature: See A. patmerstonii. At altitudes over 600 m., there are 
2Ô=3Ô~frôsts a year. 

Soil: It grows along valleybottoms, on small flats and on the slopes of the 
coastal ranges. It is not exacting in its soil requirements and grows on 
granitic and deep sandy soils, as well as on alluvium. 
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Tree characteristics - Stem: Large tree, usually 36-42 m. in height and 
90-120 cm. in diameter. The trunk of the mature tree has the symmetrical 
form; it is free of branches, straight with very little taper and sometimes 
up to two-third of the tree height. 
Bark: Brown, smooth on the upper part of the tree, rough, scaly at the lower 
part by shedding of small rounded flakes; rather thin. 
Crown: Abrupt change from the top of the trunk to a large, heavily branched 
and spreading crown. 
Leaves: Adult: opposite or subopposite, shortly stalked, elliptical 5-10 cm. 
length, glossy dark green above, slightly paler below. Thick and leathery. 

Silviculture - Seed: 20,000-25,000 seeds/kg. Under natural conditions they 
retain their viability for at most two weeks. By storing them in moist 
charcoal this period can be increased till 4 weeks. 
Planting technique: Direct sowing is usually not done because of the short 
viability of the seeds. 
See further A. alba. 

7. Growth, yield: In a 35-year-old plantation in India trees were observed with 
a height of 24 m. and 45 cm. in diameter. 
In a 32-year-old South-African plantation trees were at least 20 m. high and 
27 cm. in diameter. 

8. Pest, diseases and calamities: Defoliation by Conifericoccus agath.id.es is 
reported from Australia. The affected trees are often attacked by fungi and 
insects. 
The seed of A. vobusta is sometimes subject to fungi-attack Fusarium. 

9. Wood properties : Very light in colour, low density (sp. gr. 0.48-0.53), low 
durability and strength, but good toughness. Soft, easy to bend and work, 
takes stain and polish readily. 

10. Uses: High class joinery and cabinet timbers where lightness and ease of 
working are important. 
Good veneer timber for plywood. 
Special uses are: battery seperators, butter boxes, linings, vats, matches. 
Found suitable for producing wrapping papers, writing and printing papers 
and rayon grade pulps. 
Resin is obtainable from the tree. 

11. Remarks : 

12. Evaluation: Best possibilities for this species in regions with a "climat 
humide submontagnard" on deep soils derived from granite on colluvium or 
alluvium, and in low hillland. 
It may be grown for plywood and sawnwood. 

13. Literature : 19, 98, 99, 101, 157, 195. 

http://agath.id.es
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11. Albizzia falcatarùa (1.) Fosb. Mimosaceae 
Former name: A. faloata (L.) Backer 
Syn. A. moluccana Mig. 

1. Trade and indigenous name: Djeun djing (India). 

2. Area, ecology: Indigenous to the Molluccas, introduced in Java and then 
distributed throughout the Far East and Africa. At many places grown as a 
shade tree for tea and coffee. Establishment only in the open, evergreen 
species. Even fairly large trees coppices freely. 

3. Climate - Rainfall: 2000-2700 mm. per annun; dry season not too severe (at 
least is rainy days in the dryest 4 months. Low production in areas with 
dry season. 
Température : Grows up to 1500 m. above sea-level, but best growth at lower 
elevations (< 800 m . ) . 
Should not be planted in areas with strong winds. 

4. Soil: Will grow on a wide variety of soils. Excellent growth on fertile soils, 
but grows reasonably well on the poorest soils, as long as they are not water­
logged. Can be used on rocky soils. 
Yving plants can stand lack of oxygen. 
It is said to have soil improving properties. 

5. Tree characteristics: Shortlived species up to 25 years. 
Stem: Very large tree, up to 45 m., generally 30 m., a clean, straight bole 
up to 20 m.; rapid selfpruning of the lower branches. ; 
Bark: Thin, smooth, grey. 
Crown: Branching high up, flattoped, light foliage, intolerance of shade 
and crown competition. 
Root-system: Extensive shallow rooting and strongly developed deeper rooting 
system; rootnodules. 

6. Silviculture - Seed: 40,000-55,000 airdry seeds/kg. , 
Pretreatment (by immersion for 12 to 24 hours in water which has just reached 
boiling point, and which should then be allowed to cool while the seeds soak, 
finally rinsed in cold water to remove mucilage - or treatment with concen­
trated sulfuric acid for 20 minutes followed by immersion during 24 hours). 
Germination capacity 90%; stored for 3 months in airlight tins has given 
87% germination, for 3 years gave 20%. i 
Nursery: Sowing is done in drills 15 cm. apart for transplanting and 45 cm. 
apart for stock to be stumped, with the seed spaced about 5 cm. apart in 
the drills. The beds should be well manured with dung to; give an even crop 
of seedlings and to promote nodule formation on roots. No shade required 
when mulched with jungle litter. Germination starts after 2 days, the seed­
lings grow very rapid, they are ready for stumping at 5-6 months. 
?i5SïiS6_SÏ2£!S: ®n tintailings planting is done either with small natural 
seedlings in tubes, or nursery grown seedlings in tubes 8-10 cm. high. 
Normally transplants in tubes are ready for planting out at 60 cm. tall in 
4-5 months. 
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Stumps with steralength 5-20 cm., rootlength 20 cm. and rootcollardiameter 
0.5-2.5 cm. give the best results. 
Plantjng_technigue: Direct sowing on burned Imperata grassland by broad­
casting at a rate of 50,000 seeds/ha. Planting sites are cleared of all 
overhead cover, spacing is wide to avoid frequent early thinnings. 
At Java a spacing of 3 x 2 m. is applied, at the Phillippines 3 x 3 or 
4 x 4 m. are used. Thinnings are necessary to reduce the initial stocking 
to 250 stems/ha at 4-5 years, and to about 150 stems/ha at 10 years on a 
good site. 

In Indonesia thinnings every 2 years and from the 10 year every three years 
to reach at last a S% of 35. Fire protection is essential. 

^ËÏKSi-EîSêïïfESÏ^SS1 ° n burned clearings natural regeneration often appears 
in abudence and in such conditions the seedlings spring up so vigorously 
that they soon outdistance all competition. 

7. Growth, yield: Propably the fastest of all Malaysian trees; it is very fast 
growing. 
In the following table some results of trialfields under favourable condi­
tions in Indonesia are shown. 

Age Topheight S% 

yr. m. 

3 16.0 25.0 

6 26.0 27.5 
9 32.8 30.0 

12 37.8 32.5 
15 39.2 35.0 

Out: GRIFFIOEN,1954 after BECKING (personal comm.) 

8. Pests, diseases and calamities: In Malaysia the following pests were observed: 
defoliating insects, snails and squirrels, but none of them is of economic 
importance so far. 
The species is very tender to fire at all ages and liable to windbreak in 
youth. 

9. Wood properties: Lightbrown, with slight pink tinge; light (sp. gr. 0.30-0.50] 
not durable, but the sapwood absorbes preservatives readily. Quick sawing and 
seasoning required after cutting. 

10. Uses: The wood is suitable for light packing cases and planking. 
Considered very satisfactory for rotary-peeling for veneers. Good paper makinj 
properties with a satisfactory yield of pulp; pulp could be used for low-gradi 
printing or white wrapping paper. 
Poor firewood! 
Used for reclamation of deforestated sites, either as a nurse crop and soil 
improver for later underplanting with more valuable timber species, or for 
pulp production. 
Usefull for killing out grass, in Malaya established by broadcasting seeds 
on burned Imperata fields. 
BEOWNE (1955), however, states the species needs some attention at first 
when sown, in Imperata- grassland and that it does not cast enough shade to. 

Stems/ha 

720 
225 
120 
76 
60 

Basal 
ap,ea 
m /ha 

9.9 
13.0 
15.5 
17.5 
19.0 

Mean 
thickness 

cm. 

13.2 
17.1 
40.5 
54.1 
63.5 

Mean 
height 

m. 

14.5 
25.5 
32.7 
37.8 
39.2 

M.A.I 

m /ha 

35.0 
47.5 
51.0 
51.8 
47.8 
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kill the grass directly, but that it will only weaken the grass. 

^i. Remarks : The species is used on the Philippines in a agrisilvicultural system 
with a rotation of 8 years. 
In Indonesia the forestworkers are allowed to interplant A. falcataria 
plantings with foodcrops during the first year. 
The species is often interplanted with Leuaaena leucocephala. 

12. Evaluation: Shows good opportunities for planting under the climates: "semi-
humide et chaud" and "humide et chaud" as well as out lower altitudes under 
the climates: "semi-humide et humide submontagnard". 
It can be established on all kind of degraded open sites, with well-drained 
soils, e.g. Impevata grasslands after burning on eroded sites, bulldozered 
terrains, preferably underplanted with for instance Leuaaena leucocephala. 
The purpox may be soil conservation, soil improvement, pulp production, or 
even timber production. 

13. Literature: 36, 38, 46, 65, 95, 113, 135, 167, 195, 203, 216. 

12. Albizzia lebbek (L.) Benth. Mimosaceae 

1. Name - Tradename: Kokko (Burma, India). 
Indigenous name: Mara (Sri Lanka), Pruk (Thailand), Song Rang (Vietnam), 
Siris (Pakistan) and Tekik (Indonesia). 

2. Area, ecology: Natural habitat are the plains and foothills in India, Burma 
and the Andamans from sea-level up to 1200 m., where the species occurs in 
dense semi-deciduous and dense dry forests. 
Very adaptable species, which can grow in a very wide range of climates and 
soils, which has led to its being planted throughout the world. 
Normally a semi-light-demander, but also in this respect very adaptable. 

3. Climate - Rainfall: Normally 1500-2500 mm., but found also in semi-arid 
regions with rainfall of 600 mm., mostly occuring during summer; dry season 
4-5(6) months. Young plants are somewhat drought resistent especially in 
the first year. 
Temperature: Can grow up to 1500 m above sea-level in the tropical zone; 
frosttender. 
Liable to be thrown by wind. 

4. Soil: May be widely varying; does, however, not tolerate slaty and extremely 
södic soils; maximum soluble salt percentage 0.11%, maximum pH 8.7. 

5. Tree characteristics: Moderate sized or large tree that can attain a height 
of 30 m. and a diameter of 1 m. 
Stem: Forms a short bole in the open, but in the forest it produces a long 
stpitgWrboleT 
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Bark: Dark grey, rather rough, with irregular cracks, red or crimson inside. 
Crown: Broad in the open; in the forest wide spreading, umbrella shaped. 
Leaves: Deciduous. When cut twice or more often a year untill they form a 
sward, the species remains evergreen. 

Ç°2ÏIËY5îê5: Forms a very deep running taproot, from which the lateral roots 
arise; the root-system is largely superficial. Soil improving properties. 

6. Silviculture - Seed: 7000-9000 airdry seeds/kg. Seeds annually. Extraction 
from the pods by opening or cracking with the hand. 
Advisable to collect the seeds from the trees as soon as possible, because 
they are very subject to the attack by insects or destroyed by rotting after 
rain. Seeds keep very well: one year or more in jute sacks under room condi­
tions. Little loss when stored for 4 to 5 years. High germinative capacity 
after treatment either by soaking during 15 minutes in strong sulphuric acid 
and washing or overthrowing with boiling water followed by soaking during 
24 hours. 
Nursery_: The seed may be sown at the beginning of the rainy season in drills 
not less than 20 cm. apart, the beds being watered regularly but moderately 
and kept well weeded; the young plants will be ready early in the next rainy 
season. 
Planting stock: Stump plants can be used, when seed is short. The use of 
unpruned plants is not advisable. Coppices easily. 
The tree grows readily from cuttings, roo-shoot cuttings. 
Planting technique: Direct sowing is the most usual method; sowing in rows 
at 2 x 5 m. on well-tilled soil with two or three weedings per year during 
three years. Transplants, spacing 3 x 3 m. or 3.5 x 3.5 m. (India). The tap­
root should not be damaged. 
The area planted should be cleared of competing vegetation by repeated 
cultivation. 
Natural regeneration: Natural reproduction is scarse. 

7. Growth, yield: Rapid growth: diameter 80 cm. at 12 years, 140 cm. at 30 years 
under favourable conditions. 

8. Pest, diseases and calamities: Seeds are frequently attacked by many insects 
and require insecticidal treatment for storage. No serious diseases of the 
adult trees is reported. 

9. Wood properties: Sapwood sharply differentiated from the heart-wood, white 
or yellowish white, heart-wood brown to dark brown; moderately hard to hard; 
moderately heavy (sp. gr. 0.64, air dry); strong: moderately refractory to 
seasoning with a tendency for end-splitting and surface-cracking, conversion 
as soon as possible, seasoning under cover, well-protected against rapid 
drying, can be kiln-seasoned; durable under cover, but moderately durable 
when exposed; heart-wood difficult, sap-wood easily to treat with preserva­
tives; rather difficult to saw and work, takes an excellent polish; decora­
tive teneers can be made out of it by slicing or sawing, not by rotary method. 

10. Uses: Fairly good construction timber for ornamental, used in carpentry and 
especially for framework. Possible fuel and pole species in dry areas; ever­
green fodder crop in Cuba (leaves and pods contain till 30% crude protein). 
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11. Remarks : If planted for fuel-wood rotation 10-15 years; for furniture longer 
e.g. 30 years. 

12. Evaluation: Possible species for reforestation of degraded open terrains in 
the climates CSAC, CSHC and CSHS. The wood products may be used for fuel, 
poles or construction timber. 

13. Literature : 65, 70, 71, 73, 74, 89, 92, lit, 167, 195, 203. 

13. Albizzia lucida Benth Mimosaceae 

1. Name - Tradename: Burmese Siris. 
Indigenous_name: Thanthat (Thailand), Banxe (Vietnam). 

2. Area, ecology: Occurs from Nepal eastwards;in the sub-Himalaya tract and the 
eastern Himalayan valleys up to 600 m., in•India, Bangladesh, Burma and Assan. 
Found as a rule along streams and on other moist places. In Burma in lower 
mixed forest and upper mixed deciduous forests. 
In South Vietnam occurring as a shrub or small tree in the thicket ("hallier"). 
Outside its natural range it is often planted along avenues and in gardens. 
Appears to be somewhat shade bearing. 

3. Climate - Rainfall: Normal rainfall from 1150-5000 mm. or more; in South 
Vietnam 15ÖÖ-2ÖÖÖ~mm., with 3-4 dry months (< 50 mm.). 
Temperature: In its natural habitat the absolute maximum shade temperature 
varies from 37 -42 C, the absolute minimum from 2 -13 C; in South Vietnam 
found under a "climat semi-humide et chaud", with an average year temperature 
of more than 21 C. 

4. Soil: Appears on alluvial soils. 

5. Tree characteristics - Stem: Information about «this .-in somewhat confusing: 
TROUP (1921) mentions it'as a large tree, while RAMESH -RAO et al. (1972) 
gives the following description: small to medium-sized tree 12-15 m. in height, 
with a clear bole of 4.5-6 m. 
Probably these differences are a result of differences in site. 
Bark: Almost smooth, with horizontal wrinkles; thin, greyish. 
Crown: Full, handsome dark foliage. 
Leaves: Leaflets fewer and larger than in other species of this genus; the 
tree is leafless or nearly so for a short time in the early part of the hot 
season; they usually turn yellow before falling. 
Root-system: Long spreading lateral roots near the surface of the ground, 
which produce a prolific crop of root suckers to a considerable distance 
from the tree. 


