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A computer programme for generating seed orchard designs 

 K. Jayaraman 
Kerala Forest Research Institute 

Editorial 

In the International Year of For-
ests 2011 (http://www.un.org/
en/events/iyof2011/), several 
events worldwide are being or-
ganized towards creating aware-
ness about the role of forests in 
the current global scenario. 
Other than the United Nations 
and its specialized agencies, lead 
roles are played by CIFOR, ITTO 
and a host of other institutions.  

As regards TEAKNET, the most 
important thing to mention 
about in this context is the Sec-
ond Announcement that has 
been made of the Costa Rica 
Teak Conference. The Confer-
ence titled, ‘Planted Teak Forests
- A Globally Emerging Forest 
Resource’ is going to be held 
during 31 October – 3 November 
this year at San José, Costa 
Rica. This event is being organ-
ized by FAO of the United Na-
tions in collaboration with CATIE 
and TEAKNET. The conference 
would offer plenty of opportuni-
ties for information exchange, 
discussions and experience  
sharing. More details of the   
conference are furnished in this 
bulletin for wider dissemination.  

K. Jayaraman, 
TEAKNET Coordinator 

As part of our efforts to offer more services to the TEAKNET members, a small computer          
programme has been made to generate seed orchard designs, which is uploaded in the TEAKNET 
website under Researchers’ corner (See the homepage of www.teaknet.org). 

The programme developed in MS Excel is available for TEAKNET members. After downloading, dou-
ble-click on the file icon and make some modifications in the settings before the programme is run. 
The instructions on these can be found near the corresponding link. 

The layout generated using the programme meets double ring isolation. For seed orchard plans, 
there are better options like Permutated Neighbourhood Designs but are applicable when the wind 
is unidirectional. In teak, the major pollinating agents are insects and so CRD or RCBD with double 
ring isolation should be good enough. Two important things to be noted in the layout are that we 
have sacrificed the double ring isolation and switched to single ring when it becomes impossible to 
fill a position meeting all the restrictions. However, this will be a stray case. Similarly, the equi-
replicate restriction is also lifted to avoid blanks in the layout. One can verify the number of replica-
tions actually realized by clicking on COUNTS button. If not satisfied, generate another layout. 
Modify the input values according to the requirements as regards the number of clones, number of 
ramets and number of rows.  

TEAKNET is also organizing an international training programme on teak during August -          
September this year the announcement of which will be made shortly.  

There is yet another conference being organized by the FAO, at Bangalore, India during October on 
wood products which could be of interest to the readers of this bulletin. Information on this       
conference as provided by FAO has been included in this bulletin. 

In the last issue of the bulletin there was a note on the compilation made of the volume prediction 
equations in teak reported from India. This was a compilation of the equations based on diameter at 
breast-height (dbh) alone. In the current issue, a similar description is made of the equations based 
on both dbh and height of trees. The readers of this bulletin are requested to report         
information on local volume prediction equations used in respective places with complete particulars 
regarding the equation form, the range of applicability, utilization limit, definition of commercial 
volume and the citation or reprint. 

We all have witnessed the aftermath of the earthquake coupled with tsunami and the nuclear     
explosion that occurred in Japan. While our deepest feelings remain for our Japanese colleagues, let 
us hope that things will get restored at the soonest possible time.  Incidentally, Mr. Ramon Carrillo 
representing ITTO who is one of the Steering Committee Members of TEAKNET is from Japan. 

In one of the previous issues of the bulletin, it was mentioned that TEAKNET could be viewed as a 
virtual institution linking many physical counterparts involved in teak-related activities whether it be 
growing teak, marketing or conducting research on various aspects of the species. Of late, due to 
its extensive nature, it is also seen as a means of international collaboration, furthering the         
bondage between nations beyond the political, cultural and social frames. Shelter is one of the basic 
needs of man and teakwood is a good candidate for serving this purpose. Being a tree species of 
long term nature, it also happens to serve one of the most urgent needs of the times viz., carbon 
sequestration. Financially, many investors have found it suitable for safe investments and we     
suddenly realize that the species has much to offer more than just the superior timber it provides. 



50 ha teak plantations, to test its field performance. The result was very promising as evident by the report from the said 
farmer (Email communication attached). The biocide contains 1x1011 viral particles per gram of the product which is suffi-
cient to cover one hectare of young teak plantation. The cost of the biocide required for applying in one hectare teak plan-
tation works out to about Rs.250/-.  
 
Now KFRI is looking for an entrepreneur to whom the technology for mass multiplication of HpNPV for which a patent has 
been filed can be transferred so that this major breakthrough in biological control of teak pest is utilized by all the State 
Forest Departments who grow teak.  
 
The advantages of HpNPV biocide are many compared to chemical pesticides: 
 
• Highly specific to the teak defoliator   
• Eco-friendly and safe to all organisms   
• Based on naturally occurring insect pathogen   
• Non-hazardous and non pollutant  
• Economical   
• Being a natural pathogen remain in nature to cause epizootics  
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Rediscovering wood: The key to a sustainable future  
The international conference and exhibition on the art and joy of wood 

Bangalore, India, 19-22 October 2011 
  

In collaboration with the Government of India, the Food and Agricultural Organization of the United Nations (FAO) will 
be holding an international conference about wood products and sustainable development. This message is to        
announce the first call for papers and inform people that registration for the conference is now open.  
  
The overall aim of the conference will be to examine how the production and use of wood products can contribute to 
sustainable development and how greater demands for sustainability might present new opportunities for develop-
ment of the wood products sector. Within this general direction, three themes for the conference are proposed: 
  
* Emerging trends in economies and lifestyles: what are the main trends affecting wood use and how can these    
be utilized to strengthen the forest products sector? 
  
* Stories portraying the winds of change: case studies showing how some wood producers and users have      
already  developed strategies or innovated to build successful enterprises based on changing consumer demands and 
needs. 
  
* Wooden paths to a sustainable future: how can the linkages between wood use and sustainable development be 
strengthened and used to promote more and higher-value wood use? 
  
Given that the economic and environmental dimensions of wood product use have been discussed many times before 
(e.g. at technical and marketing conferences, green building events, etc.), an aim of this conference is to focus, in 
particular, on the socio-economic, aesthetic and cultural dimensions of wood use (what the organizers define as "the 
art and joy of wood"). Papers on other aspects of wood product development will also be considered, so long as they 
fit under one of the themes described above (focus will be on solid wood products rather than paper or non-wood        
forest products). 
  
The conference will last for three days with an optional field trip on the fourth day. It will be held in the J N Tata          
Auditorium complex at the Indian Institute of Science in Bangalore and the expected level of participation is about 
250 people. There will also be a commercial exhibition and a handicraft market where 70 exhibitors are expected 
(open to the public). Diverse social and cultural programmes are also planned (artisans exhibitions, photo and        
non-technical poster competition, "music from wood" concert, field trip, etc.) to give participants a practical, "hands 
on" feeling for the themes of the conference. 
  
More background about the aims and objectives of the conference is presented in the conference brochure (available 
at: http://www.artjoywood.org/documents/AJWConferenceBooklet.pdf?attredirects=0&d=1) and details of the        
programme and procedures for registration and submission of papers are given on the conference website 
(www.artjoywood.org). The organizers hope that this event will be innovative - looking at aspects of wood product 
development and utilisation that may not have been covered in great detail before - and the participants will come 
away with some new perspectives on developments in the sector. 
  
Contact Persons: Dr. Adrian Whiteman, Forestry Department, FAO, Rome  
                          E-mail: Adrian.whiteman@fao.org 
                          Dr. Illias Animon, Forestry Department, FAO, Rome  
                          E-mail: Illias.Animon@fao.org 
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Standardization of volume prediction equations for teak in 
India – cont. 

K. Jayaraman1, Prajitha, K.P.2 
1Coordinator, TEAKNET, Kerala Forest Research Institute 

2Research Fellow, TEAKNET, Kerala Forest Research Institute 

Abstract 

In the last issue of the bulletin, TEAKNET had published volume equations for teak reported from India that are based 
on dbh alone. As an extension of the same, volume equations based on both dbh and height are reported here. The 
reported volume equations differ with respect to the definition of commercial volume, range of predictor variables, 
utilization limit of wood (tip end girth), form of the equation and so on. Hence, an effort is made to bring the equations 
to a standard form.  

Introduction 

In order to improve the accuracy of prediction, sometimes both diameter and height are used in volume equations. 
Like in the case of several other allometric relations, parameters of such prediction equations are also found to vary 
from location to location. A compilation of the equations that are based both on dbh and height is presented here.  

Methods used and the results 

The information gathered on the reported volume equations is presented in Table 1. In order to bring them to a        
standard form, the following equation was refitted on the predicted volume obtained using the different equations.  

 
 

where  V is the volume of wood under bark to the specified limit (m3)  
           D is the diameter at breast height (dbh) of the tree (m) 
           H is the height of the tree(m) 
           a,b and c are regression constants   
           ln indicates natural logarithm 
 
Table 2 contains the results of refitted equations. The R2 is reported just to indicate the extent of deviations of the out-
put values from the refitted model. The R2 values of refitted equations are high enough indicating the very meager loss 
of information that has occurred through refitting. 

Discussion 

Figure 1 indicates the graphical output of the fitted equations. There existed a possibility of grouping the equations 
based on their parameter estimates. A simple hierarchical clustering done based on Euclidean distance showed the 
possibility of three distinct groups at 25 phenon, i.e., allowing 25 percent of the maximum distance within any cluster 
(Figure 2). The grouping obtained is shown in Table 3. It is found that the grouping obtained is not related to geo-
graphical proximity.  
 
 
 
 
 
 

                 Read more on page 7 

HcDV lnln  b alnln ++=

Figure 1. Graph of fitted equations 
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Table 1. Information on published local volume equations for teak from different parts of India 

Eq. 
No. State/ Region Dbh (m) Height (m) Model   R2 

Utilization 
limit* 
(m) 

Min Max Min Max a b c     

1 

Andhra 
Pradesh
(Mehboobna-
gar Forest 
Division) 

0.1 1.0 14.5 41.5 
 

HbDaV 2+= 0.0030 0.2954   Not 
specified 0.3142 

2 

Andhra 
Pradesh
(Adilabad 
District) 

0.1 1.0 14.5 41.5 
 

HbDaV 2+= 0.0110 0.3146   Not 
specified 0.3142 

3 
Karnataka
(Kodagu 
District) 

0.1 1.0 14.5 41.5 
 

HbDaV 2+= -0.0014 0.3631   Not 
specified 0.3142 

4 

Madhya 
Pradesh
(Balaghat, 
Seoni Dis-
tricts) 

0.1 1.0 14.5 41.5 
 

HcDbDaV 22 ++= 0.0060 2.6620 0.2805 Not 
specified 0.3142 

5 

Madhya 
Pradesh
(Rajnand-
gaon and-
Durg Dis-
tricts) 

0.1 1.0 14.5 41.5 
 

HbDaV 2+= 0.0050 0.3556   0.9829 0.3142 

6 

Maharashtra
(Sondad 
Catchment- 
Bhandara 
District) 

0.1 1.0 14.5 41.5 
 

HbDaV 2+= 0.0876 0.2443   0.9560 0.3142 

7 
Maharashtra
(MelghatFor-
est Division) 

0.1 1.0 14.5 41.5 
 

b
HD

a
HD

V
+= 22 -0.0014 0.3631   0.0548 0.3142 

8 

Rajasthan
(Udaipur 
Forest Divi-
sion) 

0.1 1.0 14.5 41.5 
 

HbDaV 2+= 0.0087 0.3231   0.9123 0.3142 

9 

West Bengal
(Darjeeling 
andKalim-
pong Divi-
sions) 

0.1 1.0 14.5 41.5 
 

b
HD

a
HD

V
+= 22 0.0018 0.2288   0.0045 0.3142 

10 Gujarat 
(Surat Circle) 0.1 1.0 14.5 41.5 

 
222 )( HDcHbDaV ++= -0.0131 0.3601 -0.0036 0.9836 0.3142 

11 
Maharashtra
(Ballarshah 
Catchment) 

0.1 1.0 14.5 41.5 
 

HcDbaV eee logloglog ++= -0.8958 2.0485 0.9452 0.9770 0.3142 

12 Mizoram 0.1 1.0 14.5 41.5 
 

HbDaV 2+= 0.0087 0.3231   Not 
specified 

Not 
specified 

13 

Kerala, 
M.P.,Mysore, 
Orissa,Tamil
Nadu, U.P 

0.1 1.0 14.5 41.5 
 

HbDaV 2+= 0.1217 0.2257   0.9275 0.1571 

Continued from page 6 

* Utilization limit is in terms of tip end girth of wood over bark; the maximum diameter and height reported in column 4 
and 6 were found to vary slightly over the equations, but were kept uniformly for refitting purpose. 

                 Read more on page 8 
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Table 2: Revised volume equations for teak  
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Group 
No. 

Eq. 
No. 

Region 

1 8 Rajasthan (Udaipur Forest Division) 
1 12 Mizoram 
1 2 Andhra Pradesh (Adilabad District) 
1 13 Kerala, M.P., Mysore, Orissa, Tamil Nadu, U.P 
1 3 Karnataka (Kodagu District) 

1 7 Maharashtra  (Melghat Forest Division) 

1 11 Maharashtra (Ballarshah Catchment) 

1 1 Andhra Pradesh (Mehboobnagar Forest Division) 

1 5 Madhya Pradesh (Rajnandgaon and Durg Districts) 

1 9 West Bengal (Darjeeling and Kalimpong Divisions) 

1 4 Madhya Pradesh (Balaghat, Seoni Districts) 

2 10 Gujarat (Surat Circle) 
3 6 Maharashtra (Sondad Catchment- Bhandara District) 

  
 

HcDbaV lnlnlnln ++=

Eq. No. Region 
Coefficients 

R2 
A b c 

1 Andhra Pradesh (Mehboobnagar Forest Division) -1.9007 1.8897 1.1840 0.99 

2 Andhra Pradesh (Adilabad District) -3.2909 1.6530 1.5763 0.99 

3 Karnataka (Kodagu District) -0.7451 2.0433 0.9277 0.99 

4 Madhya Pradesh (Balaghat, Seoni Districts) -1.4872 1.7833 1.1137 0.99 

5 Madhya Pradesh (Rajnandgaon and Durg Districts) -1.9576 1.8504 1.2494 0.99 

6 Maharashtra (Sondad Catchment- Bhandara District)) -12.2290 0.1651 3.9185 0.99 

7 Maharashtra (Melghat Forest Division) -0.7451 2.0433 0.9277 0.99 

8 Rajasthan (Udaipur Forest Division) -2.8140 1.7266 1.4547 0.99 

9 West Bengal (Darjeeling and Kalimpong Divisions) -1.9919 1.9164 1.1395 0.99 

10 Gujarat (Surat Circle) 7.7642 3.0700 -1.4811 0.99 

11 Maharashtra (Ballarshah Catchment) -0.8958 2.0485 0.9452 0.99 
12 Mizoram -2.8140 1.7266 1.4547 0.99 
13  Kerala, M.P., Mysore, Orissa, Tamil Nadu, U.P -3.4984 0.6242 1.5445 0.99 

Table 3. Grouping of the refitted equations  
based cluster analysis 

Figure 2. Dendrogram using Average Linkage  
(Between Groups) Rescaled Distance Cluster Combine 

Editorial Committee 

Dr. K. Jayaraman 
Dr. K.V. Bhat 
Dr. P. Rugmini 
Dr. V. Anitha 
 
 

Teaknet Bulletin is a biannual electronic newsletter of TEAKNET brought out in March and 
September of every year through its website. It is intended for circulation among the 
members of TEAKNET and other stakeholders of global teak  sector. The views expressed 
in the newsletter are those of the authors and do not necessarily reflect the views of the 
organization. The readers are welcome to express their opinions or pass on information of 
value to teak growers, traders, researchers or others concerned with teak. However,  
TEAKNET reserves the right to choose the contributions for publishing and also to make 
necessary editorial modifications in the articles. 

Address all communications to: coordinator@teaknet.org 
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