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IntRoDUCtIon

Teak is one of the world’s most versatile 
and valuable plantation species because 
of its excellent wood properties.  The 
stability of teak wood as well as its strength, 
pleasing colour, attractive grain pattern and 
favourable working and finishing properties 
make it suitable for many uses. 

The supply of teak timber from native forests 
in Southeast Asia (Myanmar, India, Thailand, 
Laos, Cambodia, Thailand and Vietnam) 
to the global timber market is becoming 
progressively restricted. Uganda’s natural 
forests are suffering under human pressure 
for settlement and agricultural land clearing, 
timber, charcoal and fuel wood production. 
Uganda is currently pursuing a policy of 
restoration and reclamation of degraded 
lands using re-afforestation on community 
and private land. The value of teak in the world 
markets makes teak a promising species for 
plantation forestry. Plantations are an important potential 
source of tropical hardwood timber such as teak to narrow 
the growing gap between supply and demand.  
The prospects for developing teak plantations for timber 
production in Uganda are good since the country has 
adequate areas suitable for raising teak especially in 
Northern Uganda (photo 1). 
 
By determining areas in Uganda that are similar to the 
precipitation and soil characteristics of Southeast Asia, 
plantation teak can be grown.  The main challenges 
in the establishment of teak plantations are; the lack 
of knowledge, skills and experience in teak plantation 
silviculture and traditional rotation length.

Photo 1: SPGS client / UTGA member, CD Langoya discussing Teak Silviculture with other 
growers at one of SPGS’s growers’ meeting (Nov. 2012) in Opok CFR, Gulu.

Information on teak silviculture and suitability is not readily 
available in Uganda. This guideline presents an analysis of 
teak silviculture in general to interested planters as a guide 
for teak plantation investment.

teAK GRoWtH

Under favourable conditions, the early rate of growth 
(Mean Annual Increment) of plantation teak is excellent at 
between 10 and 20 m³/ha/year. Yield tables developed for 
Indonesia, India, Myanmar, Bangladesh, Ivory Coast and 
Nigeria show an early peak (between 6 and 9 years) in 
Mean Annual Increment (MAI).  Similar studies in Trinidad 
showed that the maximum value for the MAI occurs at a 
relatively young age of between 7 and 12 years depending 
on the site class.  The graph below shows this pattern: 

Figure 1: Mean Annual Increment of Teak plantations in Trinidad
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The above diagram shows that Teak 
trees grow fastest in the early years of 
development.  It also shows that good 
growth depends on site quality. 

SIte SeleCtIon

The rate of growth and the quality of teak from 
plantations are largely dependent on the type 
and quality of the seeds; the physical and 
chemical characteristics of the soil, including 
topography and drainage; the environmental 
variables such as rainfall, temperature and 
humidity and on management techniques.  
Teak is a more site specific species than 
Pines and Eucalyptus.  As a general rule, 
teak should be planted only on the best site 
classes (photo 2).

The potential productivity of teak plantations 
at global or regional levels can be predicted 
from climatic and site factors including soils. 
Temperature and annual rainfall are the most 
important climatic factors influencing the 
growth of teak.  Table 1 summarises site 
factors which are important in growing teak.

Teak trees are deciduous and they drop their 
leaves during the dry season. Thus teak can 
withstand severe moisture stresses such as 

Photo 2: SPGS’s Nelly Bedijo and Peter Nkwabi of KVTC carrying out detailed soil survey in KVTC 
plantaions (Aug. 2013) 

those that occur in Northern Uganda when there is little 
or no precipitation during the dry season each year.  Teak 

also adapts well to relatively 
humid conditions such as those 
found in Uganda for the greater 
part of the year.  

Traditionally, site index for teak 
plantations is determined by top 
height of trees ie the average 
height of 100 largest dominant 
trees per hectare. To achieve 
best returns it is suggested that 
SI25 (Site Index) of 24 m at 25 
years rotation be the critical site 
index i.e. all the sites below SI25 
of 24 m at 25 years must not be 
planted. The response of teak to 
soil factors is illustrated in the 
table below.

Teak does not perform well on 
waterlogged soils (photo 4)
Teak develops a thick bark as 
it grows which makes it fire-
resistant.  This happens when 
trees reach a height of 8 to 10 m 
and diameters greater than 10 to 
15 cm. The table below shows 
the resistance of teak to other 
site factors.

Photo 3: Teak is highly site specific and if planted off site it fails completely. Here, some section of this land can 
not support teak growth. Such sites should be identified during site selection to avoid waste of resources.
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Photo 4: Avoid waterlogged clay soils. Soil mottles (reddish brown in colour - 
see arrows) is a good indicator of wetland soils.

lAnD PRePARAtIon, PlAntAtIon eStAblISHment 
AnD tenDInG oPeRAtIonS

A series of options are available to influence teak plantation 
development and the quality and quantity of the timber 
produced.

lAnd pREpARATiOn
The production of high volume quality teakwood requires 
well-prepared soils.  Teak grows well on sites that are 
cleared of competing vegetation. It is a pioneer species 
and is negatively affected by inter-species competition 
(competition from other plants) and intra-species 
competition (competition from other teak plants).  Land 
preparation for teak plantations consists of: 

a) Site clearing
The removal of climbers, grasses, herbs and small 
bush is usually done by the use of hand tools such as 
bill hooks and bush-knives. Large trees require use of 
a chainsaw or felling axe. The resultant stump must be 
treated with chemicals to prevent profuse production 
of coppice shoots which normally happens in most 
indigenous trees. The most common chemical used for 
stump treatment is Garlon (20 % triclopyr).

b) Burning
Burning reduces the amount of slash on a site and 
improves access. Steep areas and sites that are 
prone to erosion are treated differently from flat and 
gentle areas. On steep areas that are prone to erosion, 
burning is normally avoided and slash is cross cut into 
small pieces and spread. On gentle to flat areas, dry 
fuel is cross cut, spread over the site and burnt. A cool 
burn is aimed for by assessing the time of the day, the 
ambient temperature, soil moisture, relative humidity 
and wind speed.

c) Pre-plant herbicide application
A full cover chemical spray is undertaken on flat 
cleared and burnt sites. This is usually carried out at 
the beginning of the rain season and when weeds 

Table 1: Site factors

Altitude (m) Drought Rainfall (mm) Minimum 
temperature (OC)

Maximum 
temperature (OC)

Effective Rooting 
Depth (mm)

< 1000 Very resistant 1250 to 3750 13 to 17 39 to 44 >800

Teak grows and develops well in low attitudes, high rainfall areas and in climates that have a three to four months dry season 
with less than 60mm precipitation.  The hotter and wetter the better.  It prefers deep, fertile, well-drained soil. 

Table 2: Response of teak to specific soil factors

pH Waterlogged or 
clay

Shallow and 
compacted

Iron and aluminium rich soils 
(Laterite soils)

Fertile, well drained, 
calcium rich soils

6.5-7.5 Very poor Very poor Very poor Very poor

Teak thrives best on soils that are slightly acidic or slightly alkaline.  Soils that are rich in iron and aluminium lead to stunted 
growth.  It is a calcicolous species (require soils rich in calcium).

Table 3: Resistance of teak to other site factors 

Fire Insects Diseases Wind

Very resistant from 4 years Very high Very high Very high

Poorly sited teak is prone to attack by defoliators.  On best sites where teak grows vigorously, attack by defoliators is less 
frequent and intense.
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are actively growing.  A systemic and non-selective 
herbicide such as glyphosate is applied at the rate of 
3-4 l/ha prior to planting to ensure that all potential 
weeds are dead at the time of planting.  If the weeds 
are dense a second herbicide application is applied 
as a follow-up, two to three weeks after the initial 
application. On gentle slopes which are highly erosive, 
spot or line spraying is done instead of full cover-
spraying.  Only spot spray is undertaken on very steep 
slopes in order to minimise erosion.

ESTAbliSHmEnT
Teak establishes best on areas that are well pitted and 
where planting is carried out early in the rain season.  
 
a) Spacing

Tree spacing depends on genetic superiority of the 
seed, site quality and markets for small diameter logs 
(from thinning). Genetically superior seedlings planted 
on a fertile site can be spaced wider for efficient use of 
the seedlings. When the site is poor and the seedlings 
are not of a superior quality, the spacing can be 
closer. The space made available to each tree strongly 
influences its growth patterns and therefore the overall 
yield of the plantation.  Spacing has a strong effect on 
quality of timber as well. It influences the distribution of 
growth rings which in turn affects drying and strength 
properties. 

Traditionally plantation teak has been established at 
2m x 2m and  2.5m x 2.5m spacing. Trials with teak 
planted at relatively wide spacing of 3 m x 4 m, 4 m x 
4 m, 3.5 m x 3.5 m which 
are low stand densities, 
have shown promising 
results with improved seed 
or clones. A common 
strategy is to grow long 
stems with small and few 
branches to keep the stand 
density high during the 
first years  of development 
when rapid growth occurs. 
These measures encourage 
the development of 
small crowns and 
consequently limit the size 
of the branches as well 
as minimise the tendency 
of teak to fork.  Close 
espacement maintains 
crown closure and induces 
vertical growth. It also leads 
to compartments with 
trees of better form. Closer 
spacing of 2 m x 2 m or 2 m 
x 3 m ie high stand density, 
closes the canopy quicker 

to decrease the problems caused by weeds and the 
size of lateral branches. It forces the live crowns high 
up along the stems in a shorter time but increases 
planting cost. 

For this reason, spacing has been reduced to 3 m x 
3 m ie stand density of 1111, which provides a good 
balance between establishment and weeding costs. 
At this spacing, canopy closure commonly takes 
place between third and fourth year, suppressing the 
development of weeds. Besides, high initial stocking 
rate (1111 stems per Ha) allows for early mortality rates 
and provides an opportunity for improved selection 
during thinning operations. This mitigates the risk of 
poor quality seed.

b) pitting
Pitting must be carried out just before and during the 
early rains. Well prepared pits of 25 cm x 25 cm x 25 
cm allow newly planted seedlings to quickly establish 
and grow a proper rooting system that ensures 
survival during the first dry season. Most foresters 
combine pitting with a 1 m diameter ring hoeing so as 
to reduce establishment costs and give young trees 
an opportunity to start growing in a competition free 
environment. 

c) planting material
Teak plantations can be established from seed 
or vegetative propogation such as bud cuttings,  
root and shoot cuttings (stumps). Teak plantation 
performance in a given situation can vary a great deal 

depending on the seed origin. 
Provenance affects traits such 
as straightness, basal area and 
yield. Teak seed is difficult to 
germinate as germination can 
be as low as 35 % and the 
process takes anything from 
2 weeks to 6 months or even 
more.   Thus the seedlings 
produced vary a lot in height 
and root collar diameter. The 
uneven germination of teak 
seeds result in the need for 
sorting of the seedlings to 
achieve homogeneity in the 
size of planting stock. With 
sorting and culling added, the 
ultimate conversion rate of 
seeds into planting stock is 
approximately 17%. Container 
grown seedlings must be 5 to 
10 cm tall at planting time.

The most common planting 
stock for establishing teak 
plantations in Uganda is the 
stumps (photo 5). Photo 5: The right size of a Teak stump for planting.
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Table 4: Differences between seedlings and stumps

STUMP SEEDLINGS

1. Requires simple infrastructure. - Requires the use of containers

2. No containers required. - Large containers required to cater for large leaves.

3. Taproot is cut short and that encourages secondary root 
development.

- Taproot not tampered with.

4. Growth of stem is interrupted. - Growth of stem is not interrupted.

5. Requires a large nursery space and period to reach 
plantable size.

- Requires less nursery space and time to reach plantable size.

6. Are relatively expensive to produce due to weeding. - Are relatively cheap to produce due to shorter time required 
in the nursery and less weeding.

7. Produce more uniform planting stock. - Show more variability in size.

8. Multiple stems develop from cutting  back the stem. - No development of multiple stems.

9. Stumps are transported in large quantities in a more cost 
effective manner.

- Seedling transporting needs care and is expensive.

10. Can be stored for a long time in basic conditions. - Can only be stored for a short time.

11. Stumps are hard and can tolerate abuse by workers. - Seedlings are fragile and very sensitive to abuse.

12. Requires less labour to manage. - Requires intensive management.

13. Infield planting not very sensitive to climatic parameters 
such as water deficiencies i.e. more tolerant.

- Infield planting not very flexible in terms of timing (requires 
adequate rains before and after planting) thus must be 
planted at the beginning of the rain season ie very sensitive to 
hydric stress within the terminal bud of the main stem.

The quality of teak stumps suitable for planting is 
defined by the following characteristics:
•	 Stump	thickness	ie	diameter	at	stump	collar	should 
 be 1-2 cm, 
•	 Stump	length	must	be	15-20	cm,	
•	 Relatively	straight	form,
•	 Disease	free.

Stumps for plantation establishment must be prepared 
from one year old seedlings. Table 4 below contrasts 
teak stumps from seedling planting material.

Reasons	for	poor	stump	production	in	nurseries	range	from	
use of genetically inferior seed, poor nursery practices 
and delayed stump preparation.

d) planting
A homogenous planting stock from improved seed 
should be used.  Planting should be carried out at the 
beginning of the rain season to allow for maximum 
growth of the young trees before the first dry season.  
Stumps which are usually 15 cm long are planted up to 
the collar.  On sites that are dry and where termites are 
a problem, stumps can be planted flush to the ground 
or completely underground (1-2cm deep). If rainfall is 
unpredictable, the use of water absorbent gel such 
as Aquafix, Stokosorb or Aquasoil during planting is 
recommended.  
These products provide continuous moisture to the 
roots when rain is eratic. 
 

e) blanking
Blanking / beating up must be carried out within 2 to 
4 weeks of planting. An allowable final reduction in 
stand density is 10% (90 % survival rate) provided this 
mortality is not concentrated in patches.

f) Singling
As a result of stump preparation process, 2 to 6 shoots 
coppice	 from	 the	 cut	 stem.	 During	 singling	 out,	 the	
strongest growing and straightest stem is retained and 
the other shoots are removed by hand. This operation 
should take place at the beginning the first dry season 
when shoots are still young and soft.  This allows 
growth to be concentrated on the desired / selected 
stem. 

mAinTEnAncE
Weeds retard teak growth and therefore must be 
managed below the level of competition.  Pruning and 
thinning operations are closely inter-related. Together they 
influence the quality of wood and the volume production 
of the stand.

a) Weeding
The purpose of weeding is to reduce competition on the 
tree crops.  Weeding reduces fine combustible material 
which normally increases fire risk in plantations. In 
teak plantations, it is recommended that foresters use 
a combination of manual and chemical weed control 
methods.  When applied correctly, chemical weeding 
reduces the frequency of weeding and minimises 
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Photo 6: High pruning: use lighter handles for the prunning saw, preferably bamboo which is 
easier to lift.

weeding	costs.	Ring	weeding	 to	a	diameter	of	1m	 is	
usually continued for at least the first three years of 
growth after which trees would have developed deep 
roots and would not be affected by shallow rooted 
grasses.  At three years fire risk would have been 
reduced by trees developing thick bark.  The number 
and intensity of weedings vary with the intensity of 
weed growth. Generally two to four weeding operations 
per year are required in teak plantations for the first 
three years.

b) pruning 
A management strategy for developing clear stems 
is to prune the trees that will make up the final crop 
at harvesting.  Pruning is the removal of dead and 
live branches from the lower part of the crown of a 
tree at predetermined times during the rotation of a 
compartment, so as to produce clear timber (knot free 
timber) in the basal logs. The main objective of pruning 
is to increase the value of saw logs by restricting the 
wood with knots 
to a central core 
(knotty core) 
and producing 
clear wood on 
the outer portion 
of the log.  
Clear timber is 
required for 
the production 
of high grade 
c o n s t r u c t i o n 
m a t e r i a l , 
f u r n i t u r e , 
d e c o r a t i v e 
veneer and 
p l y w o o d 
because of its 
high quality and 
a p p e a r a n c e .  
A secondary 
objective is to 
c o n c e n t r a t e 
growth on the stem rather than on branches.
Teak is naturally self-pruning meaning lower branches 
naturally die and fall off. The branches are, however, 
persistant and remain on stem after death for 2-3 
seasons. This allows diameter growth to incorporate 
dead tissue into the timber.

Pruning in teak plantations is more intense and starts 
at the end of second year.  In order to achieve a 10cm 
knotty core, pruning is recommended to a diameter of 
8 cm. This provides time for the healing of the wound 
before the stem diameter reaches 10cm, ensuring 
a 10cm knotty core. Pruning to a height makes 
supervision and monitoring easy. However, pruning to 
a diameter (variable pruning height) prevents the over-
pruning of suppressed and short trees which leads to a 

reduction in photosynthesis capacity.  An example of a 
pruning regime in teak plantations is shown in table 5.  

Some teak trees produce heavy lateral branches at an 
early stage, this could be an inherent genetic problem 
or a result of site interaction. Heavy branching leads 
to formation of large knots which seriously depreciate 
log value.  Pruning requirements may be reduced by 
planting stock from other provenances which is not 
heavily branched. 
 
Pruning is a costly operation, which must be perceived 
as an investment to improve quality of the final 
product.  Whilst the high costs associated with pruning 
operations are acknowledged they are still justified 
as long as the demand and price of clear tropical 
hardwood timber continue to rise.  

Studies	in	Costa	Rica	showed	that	under	an	intensive	
pruning regime a teak tree at a rotation of 20 years may 

yield over 60 % of 
the tree volume as 
merchantable wood 
and over 40 % as 
knot-free volume 
when pruned up to 
6 m. The removal 
of branches up to 
a desired height is 
carried out first near 
the time of canopy 
closure. Pruning 
should be repeated 
several times in 
the early stages of 
growth, clearing 1.5 
to 2 m of the stem at 
a time.  

When developing 
pruning regimes for 
teak consider the 
following:

1) The length of butt sawlog that is to be harvested
Pruning regimes need to correspond with the 
requirements of the sawmill for knot-free timber.  
For example, pruning requirements for a 5.4 m butt 
sawlog is to a tree height of 5.6 m to allow for a 
stump height of 10 cm and a log length allowance 
of 10 cm.

2) Tree growth
Pruning regimes need to be coordinated with tree 
growth in order to minimise the diameter of the 
knotty core.  Pruning should be undertaken when 
the tree stem reaches 10 cm in diameter at the point 
pruning ends so as to produce a minimal practical 
core of knots.



8 SPGS  |  Teak Silviculture Guidelines Version 1 Nov. 2013

Table 5: Teak pruning regime

Pruning Intensity Removal of branches Removal of epicormic shoots

Pruning level 1st 2nd 3rd 4th 5th 1st 2nd 3rd 4th 5th

Pruning cycle (yrs) 2 3 4 5 6 2 3 4 5 6

Pruning height (m) 1.5 3 4.5 6 7.5 1.5 3 4.5 6 7.5

3) Thinning
Pruning regimes need to be coordinated with 
thinning regimes where possible. Ideally, pruning 
should only be carried out on trees that will reach 
rotation age and not on trees that will be removed in 
thinning.  Practically, this may not be possible since 
pruning and thinning are not carried out at the same 
time as a rule. If pruning is to be followed quickly by 
a thinning operation it can be done selectively, that 
is only prune trees that are to remain after thinning, 
to be cost effective. However, if the thinning is then 
not carried out, the pruned trees may be suppressed 
by the trees that were not pruned.

4) Crown size
Pruning reduces growth if too many live branches 
are removed. Pruned trees must remain with a 
reasonably large crown to produce wood that will 
be concentrated on the lower stem of trees, which 
will grow in diameter if the number of trees is low 
in the stand. A balance is necessary between the 
need to produce knot free timber, the stem length 
pruned at a time and the need to prevent slowing 
down of growth due to an excessive reduction of 
the crown. For teak, removal of less than 40% of 
the live crown does not cause significant growth 
loss.

5)  Value of the log
The value of the basal 5 m sawlog of a tropical tree 
species is worth between 50% and 70% of the total 
stampage value of the tree. To minimise the cost 
and time of pruning, it is best to prune branches 
before they become very large in diameter.  Pruning 
early also keeps the live knot diameters small. 
Higher pruning i.e. 7 m and above is expensive and 
has reduced labour productivity. Productivity is low 
because branches tend to be relatively hard and 
require more time and effort to prune. High pruning 
may not be carried out if the return to investment is 
not guaranteed and site is not very fertile.

6)  Years to end of rotation, after pruning. 
After pruning, trees grow clear wood on the outside 
of the pruned core. Early pruning of the basal log 
results in more growing time for the log to produce 
clear wood over the pruned core. Logs higher in the 
tree that are pruned at a later age, will have little 
time to increase in diameter and value on short 
rotations.  Thus high pruning is more difficult and 

expensive but results in little value addition and 
return to investor than low pruning.

Pruning is a quality as much as it is a quantity 
operation. Whilst required productivity (task and 
work volume) must be achieved, workers prune 
flush with the stem without leaving hat pegs or 
tearing bark/cambium (bark tear-out) below the 
pruned branch. 

Pruning may induce bark deformities and callus 
formation close to the pruned scar. This may be a 
reaction to the wound or stress caused by pruning. 
It is possible that the pruning wound may facilitate 
the intrusion of pests and pathogens responsible 
for the above stated signs which have an effect on 
the final value of the logs.

c) Hand pruning
Hand pruning is a relatively new activity in teak 
silviculture. This involves the removal of Epicormic 
shoots, preventing their development into fully fledged 
branches. Teak when placed under stress develop 
epicormic shoots, this can happen after a pruning 
or thinning activity, and can take place after a fire. 
These Epicormic shoots most often develop at a point 
of damage, such as a pruned branch, and grow into 
a new branches if not removed. This activity is best 

Photo 7: Epicormic shoots should be removed at a bud stage.
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Table 6: Space and quality criteria for thinning 

Thinning Objective
Space % Quality %

1 80 20

2 50 50

3 20 80

performed when the shoots are tender and can be 
removed by hand. If not removed, they enlarge and 
harden and defeat the original purpose of the pruning.  

d) Marking for thinning
Compartments established with improved seed are 
usually composed of uniform trees. Thus the decision 
on the tree to remove during thinning is based on 
creation of space and form quality. Teak, like eucalypts 
is a crown shy, light demanding species that needs to 
be well spaced at any stage of its life in order to grow to 
its potential. Tree crowns require freedom on all sides 
for proper development. Thinning creates canopy 
openings for crown development, allow sunlight and 
air movement in the understory to reduce erosion, 
fungus and pest potential (plantation hygiene).

All trees that flower early (forking trees) and those 
with poorly developed crowns and stems should be 
removed provided this will not result in permanent 
canopy gaps.  Trees with the best crown development 
(volume, height, distribution, vigour) and stem-form 
(straight, no flutes, even taper, cylindrical, no scars from 
previous thinning and fires or damage from insects and 
fungi) should be retained. As a rule, these trees should 
be evenly distributed, even if it means the sacrifice 
of some trees with good crowns and straight stems. 
A combination of thinning for space and thinning for 
quality is recommended as shown in table 6.

Creation of space is important in first thinning so 
that trees maximise their potential to grow. The third 
and final thinning must emphasise quality since the 
remaining trees will make the final crop to be harvested 
at end of rotation.  From these trees the sawmill should 
realise its best recovery.

a) Thinning control
Thinning control must be carried out to ensure quality 
marking for thinning is undertaken in plantations. It is 
performed after marking for thinning but before the 
actual thinning starts. Plots are measured in the stand 
to examine the effect the proposed thinning would have 
on the stand characteristics. After a thinning operation, 
the stand should look distinctly open and individual 
tree crowns should have clear space all round.  In other 
words thinning operations should result in formation of 
small and temporary gaps in compartment.

b) Thinning
Thinning management decisions have a profound 
effect on quantity of wood volume or stem size.  Like 
initial spacing, thinning timing, frequency and intensity 
determine the space made available to individual trees 
as they grow  hence thinning strongly affect the pattern 
of growth and the yield of a plantation. Trees within 
a stand interact and compete with each other and 
reactions are controlled mainly by their genetic make-
up and by the space, nutrients and light available to 
each.		Diameter	increment	slows	down	as	trees	begin	
to fully occupy a site. A site generally has a carrying 
capacity which is independent of initial stocking and 
thinning regimes.  The carrying capacity of the site is 
measured in terms of the basal area which means the 
average cross-sectional area of all trees per hectare. 
Proper thinning creates only small and temporary 
canopy gaps which do not disrupt the total production 
significantly from the carrying capacity of the site.  
Competition between trees reduces diameter growth. 
Thinning regimes are designed to concentrate the basal 
area carrying potential of the site on best quality trees.  
For this reason, in thinned stands the wood volume 
produced is concentrated on fewer trees, resulting in 
greater diameter growth.  

Each growth ring on teak represents a wet season. 
The width of the growth ring reflects the length of the 
wet season. Figure 2 shows how measurements of the 
annual growth rings indicate a decrease in diameter 
increament as the trees begin to fully occupy the site. 
Competition between trees reduces the width of the 
growth rings (growth rate). 

Normally, thinning should take place when the leaves of 
the adjacent trees begin touching (before competition) 
and this may occur around four to five years after 
planting.  It is recommended that thinning starts before 
the stand is suppressed.  Frequent and heavy thinning 
operations are recommended during the first 20 years 
of the plantation when teak is growing fast. After 20 
years the ability of trees to react to thinning decreases.  
As such, frequency of thinning must be high in the 
initial fast growing period.  The available resources are 
then left to the best selected trees, which can produce 
large diameter logs.  

Technically, thinning should be based on a combination 
of	 dominant	 height	 and	 basal	 area.	 Dominant	 height	
is average height of 100 largest dominant trees per 
hectare.		Dominant	height	may	also	be	estimated	from	
the average height of five largest dominant trees in 
permanent sample plots when they are of 0.05 hectares 
in size. Table 7 shows thinning frequency and intensity 
for a 30 to 32 year rotation teak plantation.

Dominant	height	is	driven	by	site	quality.	Normally	the	
dominant height and the cumulative basal area are 
parameters not affected by either the initial stocking 
or by thinning regimes. Foresters thin compartments 
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to a basal area by retaining a certain number of trees 
per unit area and finally per stand. Growth rates slow 
down even more after 25 years unless the trees are 
thinned further to about 200 trees/ha. In reality, thinning 
prescriptions vary from one site to another. The 
recommended final crop densities for a teak plantation 
on a 32 year rotation range from 200 to 250 trees/ha.

The combination of reliable information on dominant 
height and 
cumulative basal 
area provides 
one of the best 
m a n a g e m e n t 
strategies for teak 
plantation.  Thinning 
regimes are dictated 
by the development 
of trees in height 
and basal area. 
Theoretically, the 
amount of all wood 
formed per hectare 
will be more or 
less the same for 
stands of the same 
provenance, age 
and site quality. 
Diameter	 growth	
is influenced by 
stocking  (spha)  

On one hand when 
thinning is practiced late, diameter growth rates decline 
or cease, on the other if it is too early or too heavy the 
trees have a greater tendency to produce side branches 
and epicormic shoots.  Too early thinning (e.g. 1st 

thinning @ 3 years; 2nd thinning @ 7 years) or too heavy 
thinning allows additional light to reach the boles of 
the trees and stimulates adventitious bud development 
and the formation of epicormic shoots (from buds on 
the stem - photo 7). It reduces the potential yield of the 
plantation since the site will not be fully utilised.

Like in pruning, epicormic branches must be pruned 
before they form knots in the wood which reduces 

the value of timber. 
Epicormic shoots have 
to be removed until the 
trees develop strong 
canopies. Thinning is 
often delayed because 
of lack of silviculture 
knowledge and funds. 
At times investors 
deliberately delay 
thinning operations 
hoping to harvest large 
logs at a later stage.  
However for teak, this 
is not the case as trees 
do not respond well to 
late thinning.

All thinning products 
are commercially 
important. They can 
be rotary peeled, sawn 
into boards and used 

as poles.  Income from thinning can offset the cost of 
pruning and thinning operations which are in fact the 
most expensive maintenance activities.

Heartwood volume increases with increasing diameter 

Figure 2: Effect of competition on diameter growth
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Photo 8: Mechanised thinning operation using a Bell logger to extract logs.
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Table 7: Thinning frequency and intensity

Thinning 
level

Age 
(years)

Dominant 
Height (m)

Basal Area (m2/
ha) before 
thinning or 

felling

Basal 
Area (m2/
ha) after 
thinning

Height 
class

Final stand 
density (s/ha)

Volume 
removed 
(m3/ha)

1st 

Thinning
3
4
8

7 to 8
7 to 8
7 to 8

20 to 22 13 to 15 Class I
Class II
Class III

650 30 to 40

2nd Thinning 9
10
12

14 to 15
14 to 15
14 to 15

20 to 22 13 to 15 Class I
Class II
Class III

400 40 to 60

3rd Thinning 16 20 to 21 20 to 22 13 to 15 Class I 250 to 300 60 to 70

4th

Thinning
24 23 to 24 22 18 Class I 200 to 250 70

30 to 32 25 to 26 22 Clearfell 200 to 250

at breast height (dbh) and age.  For sawlog production 
tree growers should concentrate on maximising the 
individual tree diameter in order to maximise heartwood 
percentage. 

c) coppicing
Teak coppices very well.  The teak stump that remains 
after thinning and clear felling is resistant to standard 
rates of chemical application.  The remaining teak trees 
after thinning suppress teak coppices but do not totally 
stop their growth.  Coppicing ability is used to manage 
teak forests in India, Myanmar and Thailand.  
Coppice management can be done as a way of 
reducing planting costs if the stocking is good and if 
you used good / improved planting material at initial 
planting.

THE EffEcT Of flOWERinG On HEiGHT 
GROWTH
Teak generally begins to flower between 6 and 9 years.  
At flowering the crowns fork and height growth reduces.  
Thus when flowering occurs at an early age, the length of 
the utilisable stem is reduced.  Flowering tends to be earlier 
on marginal sites as a reaction to adverse conditions.  
Close spacing and extended droughts influence the age 
of initiation and intensity of flowering.  Thus a combination 
of reasonable planting densities along with appropriate 
thinning to minimise early root competition may delay the 
onset of flowering in teak plantations.  A viable option for 
the production of high volumes of quality teakwood is to 
establish plantations on well prepared and well drained 
soils and to manage them to reach a good average height 
before flowering sets in,  making branching more profuse.

RotAtIon
In natural teak forests (old growth teak), a classic felling 
cycle rotation ranges from 60-120 or even more while in 
plantations it ranges from 20 to 60 years.  Long rotation 
management of teak plantations has its origin in the early 
19th century when there were extensive teak forests in 
South Asia which were government owned and prior to 
the development of modern wood processing technology. 
Then the objective was to produce plantation teak trees 
similar to the old growth trees. 

Tree breeding, modern forest establishment and 
maintenance techniques have greatly reduced the 
rotation period while improved harvesting techniques 
have increased the volume of wood harvested from Teak 
plantations.  In these forests, a modern felling cycle 
rotation would be 20 to 60.  The rate of growth (Mean 
Annual Increment) of teak slows down after 20 years, 
but long rotations appear necessary for formation of high 
value dark coloured heartwood.  While the trees may have 
attained full commercial size at 25 years, the percentage 
of heartwood will increase for another 25 to 35 years.  

When teak is planted and managed for timber production, 

 Photo 9: A second rotation crop showing coppicing ability in Teak (see 
undergrowth).
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size of logs play a decisive role in determining harvesting 
time rather than the age of maximum volume production.  
Rotation	 age	 must	 be	 based	 on	 economic	 factors	 such	
as rate of interest, taxes, market prices, overall cash flow, 
site quality and desired log diameter.  Teak plantation 
trees at 20 to 25 years have about 1m3 of wood per tree 
which is approximately 220/260 m3/ha depending on the 
number of remaining trees. Therefore, it is recommended 
that the optimum harvest time for maximum economical 
yield be between 25 and 35 years on medium to good 
sites.	 	 Rotations	 over	 35	 years	 are	 not	 realistic	 from	 an	
economical point of view due to the increasing interest 
accumulation on the investment.  From a silvicultural point 
of view, a rotation around 35 is ideal since long rotation is 
favourable for high quality heartwood formation.  It takes 
roughly 25 to 35 years to produce reasonable good quality 

teak timber.

uSES Of TEAK
Teak is one of the most popular tropical hardwoods of 
the world and is used for joinery, furniture, shipbuilding, 
decorative building components such as doors, window 
frames and flooring, carving, cabinet work, construction 
materials and reconstituted products.  Thinning material 
which has a lot of sapwood can still be used to make 
various products such as laminated boards furniture, 
doors, decking boards, floor boards and teak wood 
artefacts.  

EnviROnmEnTAl mAnAGEmEnT
Teak plantation is considered to be susceptible to erosion. 
The dense canopy of Teak plantations creates heavy 
shade which restricts the growth of under storey species. 
In addition to this fires during the dry season burn leaf litter, 
leaving the soil surface bare and vulnerable to erosion at 
the beginning of the rainy season.  For this reason, teak 
plantations should not be established on slopes steeper 
than 120.

Photo 10: Second thinnings from well managed stands.

Photo 11: Teak is fire resistant but not fire proof, a lot of damage can result 
if teak stands are not protected from forest fires. Inset shows damage in the 
wood due to fires.

PeStS AnD DISeASeS
Although not common in Uganda, the most common 
insects are the defoliator and skeletonise i.e. Hyblaea 
puera and Eutectona machaeralis, which cause extensive 
damage	 to	 young	 teak	 plantations.	 	 Defoliation	 reduces	
growth rates and apical dominance.  Plantation teak 
growth rate may be reduced by as much as 75 %.  Stem 
borers cause damage in young plantations (1-5 years old).  
Attacked trees develop tip die-back that reduces growth 
rate and stem quality.  In young plantations the most 
important borer is the red or coffee borer (Zeuzera coffeae) 
while in slightly older plantations (>10 years) it is the bee 
hole borer (Xyleutes ceramicus).

Root	 rot	 due	 to	 Polyporous zonalis is common in Indian 
plantations.  Pink disease fungus causes cankers and bark 
flaking.  Powdery mildew caused by Olivea tectonae and 
Uncinula tectonae leads to premature defoliation in Indian 
teak plantations. Seed borne Fusarium pallidoroseum 
causes nursery mortality. 

ConClUSIon
These guidelines have shown that the growth and 
development of teak depends on the effective rooting 
depth, temperature, altitude, rainfall, drainage and soil 
fertility.  The notes have suggested technically correct, 
easy to apply thinning and pruning regimes for teak 
growers.
Adequate quality control measure in planting materials, 
establishment and maintenance have to be put in place 
for growers to develop quality teak plantations.  Field 
inspection and growth monitoring systems are important 
in assessment of the condition of the trees in the plantation 
to facilitate timely management decisions on singling out, 
weeding, pruning and thinning.  We hope permanent 
sample plots will be set up to study the productivity of 
teak plantations in Uganda.
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