
Editorial 

TEAKNET is designed and developed to do networking. However, one practical question that 
continues to be asked is, ‘what do the TEAKNET members gain?’. Access to all kinds of infor-
mation regarding teak is one immediate benefit that is highlighted. One only needs to visit its 
website www.teaknet.org to have a glimpse of the elaborate information base and facilities 
that TEAKNET offers for its members. Any new entrant gets instantly connected to a host of 
other institutions and individuals who share a common interest, literally making the network a 
virtual ‘Research and Development Institute on Teak’ over the web. 
 
The concept of a virtual institute in place of real-life systems is an important idea to pursue in 
the context of increasing cost of establishing and maintaining large institutions. By linking the 
already existing regional or local institutions, much duplication could be avoided where appli-
cable. Sharing of expertise and collective thinking are added advantages. The most important 
contribution that a virtual institute can make is to provide a common platform for discussion 
and information sharing. 
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From time to time, TEAKNET has been creating opportunities to discuss issues, strategies and policies regarding teak both at 
global and local levels. One such occasion is the forthcoming international teak conference at Guanacaste in Costa Rica during 
May 2011, jointly hosted by FAO, TEAKNET and CATIE. The First Announcement is already made by the participating institu-
tions. A limited number of copies of this bulletin are printed and circulated to those who cannot be accessed through email. 

One very relevant question raised about this conference was, “Is the holding of another international teak meeting a waste of 
time?” (Raymond Keogh). 

During the last international workshop on teak held at Peechi, a Work Plan was drawn for TEAKNET for 2010 which included 
conducting another international conference. Such meetings are required to review the progress and reorient ourselves from 
time to time (Simmathiri Appanah). In comparison to the total outturn of the global teak sector and the impact of the efforts 
made to improve the sector, the money spent on such meetings is negligible.  

One of the conference objectives was misunderstood as to unify the log grading rules for teak. Later it was clarified that at 
best, we can only have an open discussion on the modus operandi and indications on admissible models. People can share 
their experience in this field and evaluate the merits and demerits of different systems (Sadhardjo Siswamartana). The matter 
will require the service of an experienced consultant in the field to come up with a standard acceptable to all and further follow 
up with the concerned agencies (Walter Kollert).  

Regarding the agenda on tree improvement work in teak, it was clearly indicated during the last conference that in spite of the 
availability of best genetic material, inferior material is being used for planting in several places. This conference hence would 
emphasize the source of good seed material and best cultural practices (Lars Graudal). 

It is also true that this conference will give importance to the investment efforts from several private firms in raising teak plan-
tations. Side by side, as expressed from some corners, extensive discussions could be held about the plight of several young 
plantations raised and the fate of teak companies across the globe (Ramakrishna Somaiya). 

The need for providing financial support for participants from developing countries to attend such conferences was indicated 
even earlier (Daniel Baskaran). In the First Announcement, a link was given to the ITTO Fellowship Programme which the   
participants can utilize (Ramon Carrillo). Efforts to get external support from ITTO for conducting the conference are also         
underway. 

With the discussions around on global warming and the role of forests in mitigating climate change, there is a worldwide trend 
towards forest conservation, sustainable management and forest certification. Felling of natural forests is getting banned in 
many countries with a view to arrest further deforestation and forest degradation. Hence, planted forests are looked upon as 
an important source of hardwood supply, which will lessen the pressure on natural forests for production of timber. Other than 
the productive function, the planted forests have their own role in climate change adaptation and mitigation and this is one of 
important topics that will come up for discussion in the conference. 

Last but not the least, the conference is expected to pave way for strengthening the network by enhancing cooperation 
amongst the teak related institutions in Asia, Africa and Latin America. 

In this issue of the bulletin, Dr. Palanisamy of IFGTB, Coimbatore, India describes the efforts made in India to improve the 
productivity of teak both through clonal multiplication and hybridization. Further, Diana Puspitasari and others report the work 
they could carry out on assessment of wood quality of 10-year-old teak from progeny trials in Java. 

  

Recent trends in teak improvement in India 
 

K. Palanisamy, M. Krishnamoorthy, K. Gireesan and S. Rajasekar 
Institute of Forest Genetics and Tree Breeding 

Forest Campus, R.S. Puram, Coimbatore-641 002, India 

Summary 

Teak clones have been selected and clonal plantations are being established to enhance productivity. A technique has 
been developed  to utilize the existing clonal seed orchards (CSO) of teak effectively although seed production is very 
poor. The CSO seedlings of teak are mass multiplied vegetatively and improved plantations are raised. The rotation   
period of teak may be reduced by using quality planting stock with silvicultural practices.  

Introduction 

India is considered as one of the richest genetic resources of teak with large areas of natural teak bearing forests     
(8.9 million ha), plantations (1.5 million ha), clonal seed orchards (1000 ha) and seed production areas (5000 ha),   
and it is planted in large scale every year. Teak is an outcrossing species with major diversity present within  the  popu-
lations. Kedharnath and Mathews (1962) first formulated a programme for the genetic improvement of teak in India.  

                 Read more on page 3 
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For the past four decades considerable progress has been made to examine provenance variations, selection of plus trees 
and establishment of clonal seed orchards and seed production areas. CSO were raised for production of genetically    
improved seeds. However, the major constraint in CSO is low seed production and at present there is an acute shortage 
of good quality seeds from CSO. The low seed production in CSO may be  due to physiological, climatic and edaphic     
factors which are not clearly understood.  Non-availability of quality planting materials is one of the greatest deterrents in 
teak. Most of the teak plantations in India are raised through seeds of unselected seed sources that leads to low         
productivity. It has been reported that the average productivity of teak in Kerala is 2.85m3/ ha/ year in 53 years rotation 
period (Subramanian et al., 2000) which is very low when compared to other teak growing countries. There is an urgent 
need to enhance the productivity of teak using quality planting stock rather than extending the plantation hectarage. The 
teak plantation productivity can be increased by using clones and improved planting stock with silvicultural practices. 

Clonal plantation of teak 

Clonal propagation plays a vital role in forestry in the production of superior clones and also enhances the productivity  
significantly. Clonal propagation has the potential to capture greater genetic gain and uniformity which is not achievable 
through seed propagation. In Brazil, China and India, significant enhancement of productivity has been reported in clonal 
forestry of Eucalypts. However, clonal plantation of teak in India is not popular due to lack of suitable technique for large 
scale production of clones. The major problem in clonal propagation of trees is that genetically uniform vegetative 
propagules may differ phenotypically in the field condition depending on their origin on the mother tree and the age of the 
donor when the propagules are taken. Earlier reports of vegetative propagation of teak stated that branch cuttings from 
mature teak gave poor rooting and exhibited slow growth in the field, and hence were not suitable for planting         
programmes. On the other hand, coppice shoots are typically juvenile in respect of physiological, morphological         
and growth characteristics and suitable for operational planting programme. Palanisamy et al. (1999) and Palanisamy  
and Subramanian (2001) developed a cost-effective clonal technology through coppice shoots for multiplication of       
superior teak trees. About  41 outstanding teak trees were selected from teak plantations in different parts of Kerala  
(Fig. 1) based on check tree method with a selection intensity of 0.3 to 0.5 per cent, of which 13 trees (NPT16, NPT23,  

 
The selected trees were multiplied through juvenile coppice shoots and a vegetative multiplication garden was established 
(Fig. 2) which is used for large scale multiplication (Fig. 3) for establishing clonal plantation. Clonal trials of teak have 
been established in Kerala and Tamil Nadu to study the growth performance of clones. The early evaluation of clones in 
the field at Nilambur showed that most of the clones exhibited better growth performance than seedlings of local seed 
source (Palanisamy et al., 2009). After three years, maximum height of 7.3 m and GBH of 27.0 cm was recorded in clone 
NPT19. The adventitious rooting performance of different clones was also studied which varied from 45–100%. Tissue 
culture is another important tool for mass multiplication of superior clones for operational planting programmes. However, 
in India, teak tissue culture plantation is not popular, whereas it is commercially practiced in Thailand and Malaysia  
(Kaosa-ard et al., 1998; Goh et al., 2005). In India, most of the plantations are raised through teak stumps. 

Clonal seed orchards 

Clonal seed orchards of teak were established through bud grafts of selected plus trees to obtain improved seeds of better 
genetic combination to enhance the productivity of plantation. About 1000 ha of CSO (Fig.4) of teak have been         
established in different teak growing states in India to supply quality seeds for plantation programme. However, the seed 
production in most of the CSO is low. Poor flowering, asynchrony in flowering, low fruit set and poor germination are the 
major problems faced in CSO.  

Continued from Page 2 
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NPT24, NPT42, NPT54, 
NPT100, NPT104, NPT108, 
NPT110, NPT112, NPT114, 
NPT115 and NPT116) 
showed substantially supe-
rior height of 30–35m   
and girth at breast-height 
(GBH) of 151–220 cm  
indicating the superiority 
of the selected trees and       
the  possibility  of incre- 
asing the productivity 
through clonal plantation 
(Palanisamy et al., 2009). 

Fig. 2. Vegetative multiplication garden  
of teak                                                                

Fig. 1. Selection of superior teak trees for 
clonal propogation  
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The flowering and fruiting of teak clones of a region are affected when shifted to another region (Nagarajan et al., 
1996). On the other hand, seed production in teak orchards in Nigeria was comparatively high (Egenti, 1981) indicating 
that physiological and environmental factors may influence flowering and seed set in teak orchards. Since the seed          
production is low in CSO, seeds are not collected in most of the CSO of teak in Southern India and it remains unutilized. 
A    technique has been developed for large scale production of genetically improved planting materials from the existing 
clonal seed orchard and to utilize the CSO effectively (Palanisamy et al., 2008). For large scale production of planting 
material from CSO, seedling stumps of CSO were prepared and planted in the nursery beds. New sprouts produced from 
the stumps within a week’s time are collected periodically and used for vegetative propagation. It has been estimated 
that approximately 65,000 plants may be produced from 1000 CSO seedlings in a year at the rate of 90% rooting. 
Though the seed production is very less in the CSO, the CSO seedlings can be multiplied to meet the entire planting  
target with improved planting stock. It is suggested to collect seeds from all the clones in the CSO, mix it in equal     
proportion, raise the nursery and multiply it vegetatively for planting programme. To study the growth performance and 
the gain, field trials with improved planting stock raised vegetatively from CSO seedlings have been established at    
Karunya and Tirunelveli (Tamil Nadu) (Fig. 5). Kaosa-ard et al. (1998) estimated a possible genetic gain of 17per cent 
when seeds are collected exclusively from the best clones in the CSO and used for planting programme.  

 

Seed Production Areas (SPA) 

Seed production areas (SPA) of teak are established by selecting the best plantations with trees of desirable characteris-
tics like maximum height, GBH, clear bole height, good crown, with good flowering and fruit setting. After selection of 
plantations, genetic thinning  will be done to retain superior trees with proper spacing for production of improved seeds 
for plantation programme. About 5000 ha of SPA are established in different teak growing states in India, and it has 
been observed that some of the SPA showed poor flowering and seed production in Kerala. However, the teak         
plantations at Wayanad (Kerala) showed profuse flowering (Fig. 6) compared to other locations, indicating that the     
altitude, rainfall, light and edaphic factors have an influence for flowering and fruit setting in teak (Palanisamy, personal       
communication). 
Hybridization of teak 

Hybridization has an advantage in tree improvement programme by recombining the selected parents with desirable 
characteristics to produce hybrids suitable for different environments, fast growth, pest resistance and quality timber 
production. Hybridization of two different ecotypes sometimes express heterosis. Reproductive system of teak is well 
studied and controlled pollination technique has also been standardized. A strategy has to be developed to recombine 
the tested clones through controlled pollination. This could lead to production of inter-provenance or inter-ecotype     
hybrids, possibly with heterotic vigor. In Indonesia and Thailand, the teak hybrids are being tested. However in India no 
attempt has been made for hybrid teak plantations. Recently Institute of Forest Genetics and Tree Breeding has initiated 
hybridization programme in teak. 

Rotation period 

The rotation period of teak plantations in India varies depending upon the location, 80 years in Madhya Pradesh, 50 to 
60 years in Kerala and 40 years in Maharashtra Forest Development Corporation. However, the rotation period of canal 
teak in Tamil Nadu is approximately 30 years and the wood properties did not show much variation when compared to 
50-year-old teak from other teak growing areas.  

Fig . 4. Clonal seed orchard of teak at 
Walayar (Kerala) 

Continued from Page 3 
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Fig. 5. Teak trial with improved plant-
ing stock raised through vegetative 

propagation of CSO seedlings at    
Tirunelveli (Tamil Nadu)  

Fig. 3. Teak clones  
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Clonal forestry and hybridization of teak are the most needed areas to improve teak productivity. Clonal seed orchards 
and seed production areas have to be established in suitable sites with proper spacing and management for improved 
seed production. Silvicultural practices and plantation management strategies are to be developed for reduction of   
rotation period of teak. Micropropagation of superior clones through commercial laboratories may be attempted for   
production of clones in large scale for operational planting programme. There is a permanent loss of valuable       
germplasms of teak in the plantations regularly after rotation period and it is important to conserve those germplasm 
in the form of clones for genetic improvement programme.  
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Fig. 6. Teak plantation with profuse flowering at  
Wayanad (Kearla) 
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The canal teak showed fast growth and the 30-year-old  
canal teak tree showed a height of 18 to 30 m and GBH 
of 100 to 236 cm which is quite comparable to the 
growth of 60-year-old trees in best teak growing areas 
like Nilambur, Kerala. Generally teak trees shed leaves 
during November to March and new flush starts in the 
month of April/ May. However, the canal teak planta-
tions showed full foliage upto February and the leaf fall 
was only for short duration (1 month). It is found that 
the continuous moist condition appears to have         
prevented leaf fall in canal teak resulting in continuous 
supply of photosynthates for enhancement of growth 
and volume resulting in early harvesting (Palanisamy       
et al., 2005). Therefore, it is suggested that by using 
quality planting stock with proper silvicultural practices, 
the rotation period of teak may be reduced without   
affecting the wood properties. Plus trees of teak were 
selected from the canal areas of Thanjavur and         
Tiruvarur (Tamil Nadu) and are being multiplied clonally. 

Conclusion 
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Assessment of wood quality of 10-year-old teak from progeny 
trials in Java  

Diana Puspitasari1, Sri Nugroho Marsoem2, Hengki Herwanto1, Arga Pramudita1,  Yeni Ernaningsih1 and 
Sadhardjo Siswamartana3 

Center for Research and Development, Perum Perhutani, Cepu, Central Java 
2 Faculty of Forestry, Gadjah Mada University, Yogyakarta 

3  Forestry Consultant, Jakarta 

Summary 

This article discusses the results of wood quality assessment of 10-year-old teak trees from a progeny trial in Java. 
The progeny testing covered several plus trees from different locations in Java Island namely, Ngawi, Bojonegoro and 
Ciamis.  Edaphic factors were found to have a very strong influence on the percentage of heartwood and colour.   
However, most of the physical and mechanical properties showed non-significant differences between locations and 
families. Similarly, the chemical properties showed little variation over the progenies. The 10-year-old wood fell under 
strength class III of IWA. 

Introduction 

Efforts to increase productivity of forest crops have been in vogue similar to that in the allied field namely, agriculture. 
The only difference in forestry has been the limited scope for multiple land use and the level of management intensity. 
Increasing productivity through intensive forest management is the need of the hour considering the growing shortage 
of the timber and the necessity to bridge the gap between the demand and supply. Genetic improvement has contrib-
uted much to the productivity enhancement in forestry and has been in progress for teak in all South and South-east 
Asian countries for the last four decades. 
 
In Java Island of Indonesia, a government forest enterprise namely, Perum Perhutani has been managing the forest 
lands since the early 1980’s. Some of the activities of the organisation have been selection of teak plus trees,        
establishment of clone bank and clonal seed orchards followed by progeny and clonal testing. The genetically         
improved planting material resulting from these efforts is called Jati Plus Perhutani (JPP). Since teak wood is mainly 
used for construction and furniture due to its strength, durability and other desirable properties, attention was also 
given in wood quality assessment.  
 
The progeny testing by Perum Perhutani covered several plus trees from different locations of Java Island namely, 
Ngawi, Bojonegoro and Ciamis.  The parameters included were tree growth (height and diameter), resistance against 
pests and diseases, and wood quality. This article discusses the results of wood quality assessment of 10-year-old 
progenies. It also attempts to make a comparison of wood quality of plus trees with the progeny and influence of site 
factors.  

Experimental details 

Observations were made in all representative progeny test plots in different locations, such as, 1. Forest District       
Bojonegoro (compartment 35b), 2. Forest District Ngawi (compartment 49a) and 3. Forest District Ciamis 
(compartment 44b). The observation period extended for 8 months, from May to December 2008. For the experiment, 
a Randomized Complete Block Design was adopted. Totally 20 families (plus tree offsprings) were tested. Four-tree 
plots with three replications each were analysed. The initial planting espacement adopted was 3 m x 3 m.  
 
Analysis of wood properties was done in the forest product laboratory of Gajah Mada University. The parameters    
assessed were: extent of sapwood and heartwood, physical properties such as specific gravity, moisture content and 
shrinkage, mechanical properties such as cleavage strength, compression, shear strength, hardness and chemical 
properties such as cellulose, lignin and extractive contents.  

Results and Discussion 

Heartwood colour and percentage 

In 10-year-old progeny trials, the average heartwood percentage was 52.09. The lowest average heartwood  percent-
age was recorded in Family T (41.6%) and the highest in Family L (60.37%). With respect to the location, the lowest 
average heartwood percentage was in Bojonegoro (45.8%) and the highest in Ciamis (59.55%).  

                 Read more on page 7 
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Continued from Page 6  
Analysis of variance showed that location had significant influence on the heartwood formation, while the family did 
not have a significant effect. In Bojonegoro, all families had better heartwood colour. However, in Ngawi and Ciamis, 
there was variation in heartwood between families. It seems that heartwood colour is not influenced by family 
(genetic factor) but by site (edaphic) factors significantly.  

Physical properties  

Specific gravity is the main factor affecting wood mechanical strength. Bowyer et al. (2003) stated that mechanical 
properties are related to specific gravity and density. Wood strength and stiffness are directly related to specific  
gravity. In the present study, specific gravity did not show significant differences between the locations and families. 
Similarly, no significant differences were noted in moisture content between families and locations. Air-dry tangential 
shrinkage and oven-dry radial shrinkage also did not show significant differences. However, oven-dry tangential 
shrinkage showed significant difference between families, so also air-dry radial shrinkage between locations. The   
lowest oven-dry tangential shrinkage was found in Family E (2.68%) and the highest in Family I (4.5%). Lowest      
air-dry radial shrinkage was observed in Ngawi (1.14%), followed by Bojonegoro (1.21%) and Ciamis (1.83%). The 
difference was probably caused by difference in anatomical structure. Structural differences are known to occur in 
wood between and within the trees with respect to thickness of cell wall, tissue type percentage,  cell   diameter, ratio 
of lignin-cellulose, etc. which are reflected in physical properties.  

Mechanical properties 

Among the mechanical properties, MOE (Modulus of Elasticity) and MOR (Modulus of Rupture) in compression        
perpendicular to grain, compression parallel to grain, shear strength parallel to grain, cleavage strength parallel to 
grain, and radial hardness were analysed. There were no significant differences between families and between       
locations in the 10-year progeny plots.  
 
Tangential hardness did not show significant differences between families but there were significant differences     
between locations. Smallest tangential hardness was observed in Ciamis location (367 kg/cm2), followed by           
Bojonegoro (415.6 kg/cm2) and  Ngawi (431.50 kg/cm2).  

Chemical properties 

Observations on chemical properties of wood showed that cellulose, lignin and extractive content of 10-year-old    
progeny did not exhibit significant differences between families but there were significant differences between       
locations. The lowest cellulose content was in Ngawi location (42.01%), followed by Bojonegoro (45.19%) and Ciamis 
(46.05%). Lowest lignin content was found in Bojonegoro (25.32%), followed by Ciamis (31.91%) and Ngawi 
(38.09%). Lowest extractive content was noted in Ciamis (7.56%), followed by Bojonegoro (7.91%) and Ngawi 
(10.81%). 

Comparison of progenies with mature wood 

A comparison of the progenies with respect to wood quality at the age of 10 years was made with mature wood. The 
comparison was done based on the criteria and standards according to Indonesian Wood Atlas, as listed in Table 1. 

Table 1. Wood characteristics 10- year-old JPP wood with mature wood according to Indonesian Wood Atlas (IWA) 
 
 No Item Unit 

 JPP Wood 
(10-year-old) 

Indonesian 
Wood Atlas 

1 Specific gravity   0.55 0.67 

2 Tangential shrinkage oven dry % 3.59 5.20 

3 Radial shrinkage oven dry % 1.99 2.80 

4 MOR kg/cm2 858.37 1031.00 

5 MOE 1000 kg/cm2 90.27 127.70 

6 Compression parallel to grain kg/cm2 323.03 550.00 
7 Cellulose % 44.42 47.50 

8 Lignin % 31.77 29.90 

9 Strength class   III II 
                 Read more on page 8 
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Table 1 shows that there are wide differences between analysed teak wood of JPP and standard of Indonesian Wood 
Atlas (IWA).  The wood from 10-year-old progeny test belonged to strength class III, while IWA teak wood belongs to 
strength class II. According to Anisah (2005), 6-year-old JPP wood of Ciamis or Ngawi belongs to strength class III to 
IV. Meanwhile, teak wood of final cut (60-year-old) has optimal strength, and falls under strength class II. The IWA 
values are for trees more than 60 years of age. Estimations will have to be made to know at what age the progeny 
wood (JPP) will reach the same quality as that of the IWA wood for which a sequential analysis at every 5 years is  
required. According to Indonesian Wood Construction Regulation, wood with such low values of hardness belongs to 
strength class III recommended only for light construction, furniture and woodcraft. For building construction, strength 
class II is recommended.  

Conclusions 

Edaphic factors have a very strong influence on the percentage of heartwood and colour. However, most of the       
physical and mechanical properties showed non-significant differences between locations and families. Similarly, the 
chemical properties showed little variation over the progenies. The 10-year-old wood falls under strength class III of 
IWA. 
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