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ABSTRACT 

Based on measurements of mid-girths of billets and bole height, volume tables for 
Eucalyptus grandis in Grassland afforestation areas and for Eucalyptus grandis and 
Eucalyptus tereticornis in Industrial Plantation Circle in Kerala are presented Studies 
on the bark of Eucalyptus trees in these areas revealed that (1) in I. P. C. E. 
tereticornis has a thicker bark and a higher percentage bark volume than E. grandis 
and (2) E. grandis has a thicker bark and a higher percentage bark volume in I. P. C. 
than in grass lands .  
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INTRODUCTION  

Eucalyptus tereticornis and Eucalyptus grandis are two exotic species that are 
extensively cultivated in Kerala, mainly to provide short fiber raw material for pulp 
and paper industry. The total extent of plantations of these species as in 1976 in the 
state was 32,694 hectares. The high altitude grasslands in the Peermade - Pamba 
region were the first to be successfully planted with E. grandis. This initial success in 
the grasslands encouraged the extension of Eucalyptus plantations to other parts of 
the state. A special Industrial Plantation Circle (I. P. C.) was formed to raise 
industrial wood, chiefly, Eucalyptus in the moist deciduous forests of Chalakudy and 
Malayattur. In the grasslands of Peermade- Pamba about 7,900 hectares are under 
E. grandis and under the I. P. C. about 8,800 hectares are planted with E. 
tereticornis and E grandis. 

 Two pulp mills in the state under the private sector obtain part of their raw material 
from the Eucalyptus plantations in the; state. In addition a public sector newsprint 
factory is coming up which will also depend upon the Eucalyptus resources of the 
state. 



OBJECTS OF THE STUDY  

The objects of the present investigation were: (1) to study Over Bark Volume (Vo) 
and Under Bark Volume (Vu) of E. tereticornis and E. grandis and prepare volume 
tables and (ii) to estimate their bark volume, percentage barks volume and bark 
thickness.  

The present system of harvesting is to mark and allot Eucalyptus areas to the 
industrial units in the state.  The allotees fell the trees in the area, billet them and 
stack the billets after debarking in stacks of specified dimensions. The Forest 
Department measures the stacks before the wood is transported to the factory. The 
volume tables presented here would enable the forester to estimate the wood 
volume in an area before billeting and stacking. The study on bark will throw light on 
some aspects of Eucalyptus that has so far received little attention.  
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REVIEW OF LITERATURE  

A number of studies for estimating the over bark and under bark wood volume of 
Eucalyptus (both E. tereticornis and E grandis) based on regression relationship 
between volume and stand and tree parameters, viz., dbh, height, age, basal area, 
number of stems per hectare etc. have been undertaken in the country. These 
studies are mostly based on recorded data from plots laid out in the various states 
by Forest Research Institute, Dehra Dun.  

Pande and Chaturvedi (1972.) have worked out the relationship between overbark 
and underbark wood volume per hectare of E hybrid (E. tereticornis) and stand 
parameters of basal area and crop height The study was based on data from 
plantations in Andhra Pradesh, Bihar, Haryana, Kerala, Madhya Pradesh Tamil Nadu 
etc.. Chaturvedi and Venkatraman (1973) have utilized data from E. hybrid 
plantations in Tamil Nadu to estimate Vo and Vu of trees by means of regression 
relationship of tree volume to dbh and height Pande and lain (1974) have established 
the relation- ship between Vo and Vu per hectare of E. tereticornis to basal area, 
height of crop and number of stems per hectare. The measurements were taken 
from sample plots in Kerala and Tamil Nadu. Chaturvedi (1976) from out of data in 
several permanent and temporary plots has obtained the following relationship 
between Vo and Vu of E. tereticorn is.  

Vu = - 0.0014 + 0.7682 Vo  (R2 = 0.9952)   

Pande and Jain (1976) have worked out tree volume tables for E. grandis trees 
based on data from Kerala and Tamil Nadu. They obtained the following regression 
equations for Vo and Vu.  

Vo = 0.037728 + 0.216865D2H + 0039256D2HlogA + 0003188H (R2=0977)  

Vu= 00345911 + 0 211996D2H + 0.0271027D2HlogA + O.OO24646H (R2 = 0.969)  

where D,H and A are the dbh, height and age respectively.  

No attempt has so far been made to quantitatively estimate the volume of 
Eucalyptus bark. Probably because its industrial use is yet to be established in the 
country. Carter (1974) reported that the bark of Mannagum (E. viminalis) could 
possibly be pulped with wood to produce paper suitable for some purposes. Bluegum 
(E. globulus) and Flood gum (E. grandis) etc., have bark similar to that of Mannagum 
and the bark representing 15 to 20 percent of total volume can increase the total 
usable volume to much greater extent. The studies of Prabhu and Theagarajan 
(1977) have shown that E. tereticornis bark, tops and lops yielded 40 - 45 percent 
(on air dry weight) of oxalic acid. 
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STUDY AREA  

The data for the present study were collected from the Kalady. Vazhachal and 
Kothamangalam divisions of the I.P.C. and the grassland afforestation division in the 
Pamba -Peermade region.  

In the I. P. divisions, Eucalyptus was planted after clearfelling the moist deciduous 
forests of Chalakudy and Malayattur. They are high rainfall areas with an undulating 
terrain. The Eucalyptus areas have an altitude below 700 metres above Mean .Sea 
Level (M.S.L.) the soil is generally deep and loamy.  

The grassland afforestation division where extensive E. grandis plantations have 
been raised was open grassland with tall coarse grass (mainly Typha sp.) 2 to 3 
metres high. Scattered trees were also found interspaced. The soil is shallow. These 
areas are at high altitudes between 800-1,200 metres above M. S. L. 



4 

MATERIALS AND METHODS  

During 1977 felling season measurements of bole height, over bark and underbark 
girths at breast height, at half bole length, and at the middle of each one-metre billet 
of sample trees in the I. P Circle were recorded. The girths were measured with tape 
Sample trees belonged to both E. tereticornis and E. grand is. Care was also taken to 
select adequate number of trees to represent all diameter classes. Data collected by 
the Working Plan party of Grassland Afforestation Division were also utilized for the 
present study. Here diameters were recorded by calipers and billet size was 2 
metres.  
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OBSERVATIONS AND RESULTS  

Data from I.P.C and Grasslands were treated separately for purposes of analysis and 
presentation of results. Measurements from 80 E. grandis trees and 102 E. 
tereticornis trees in the I.P.C and E. grandis trees in the grasslands have been 
utilized for the present study. The sample trees in I.P.C belonged to 8,9 and 11 years 
of age and those in Grasslands belonged to ages from 10 to 17.  Since adequate 
numbers were not available in all ages, data from trees belonging to all ages were 
pooled for analysis. Tables I(a) , I(b) and  I(c) show the distribution of sample trees 
under the various height and dbh classes. 

In I. P. C. the bole height of sample trees ranged from 5 metres to 24 metres and 
dbh from 11 cms to 30 cms. In Grasslands the range of height was 2 m. to 36 m. 
and  that of dbh was from 6 cms. to 42 cms,   



 



 



 



 



 



 



 



Average bark thickness of E. grandis and E. tereticornis under various dbh and 

height classes are presented in tables IV (a), IV (b) and IV (c). Standard errors of 

marginal means are given in brackets.  
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DISCUSSION AND CONCLUSIONS  

The regressions in all the cases are highly significant as revealed by analysis of 

variance, thus proving the reliability of the regression model to estimate the wood 

volumes.  

The average percentage bark volume of sample trees were 18.08 for E. grandis 

in I. P. C., 21.36 for E. tereticornis in I.P.C. and 15.98 for E. grandis in grasslands 

division I P.C., percentage bark volume on the whole is greater for E. tereticornis 

than for E grandis. This is true for almost all dbh and height classes. Again, E. 

grandis is trees in I.P.C. have on the average higher percentage bark volume 

than in grasslands. The tables III (a), III (b), and III (c) also reveal that for both 

species and for the two regions, percentage bark volume decreases with 

increasing dbh and also with increasing height classes.  

 

The mean bark thickness of the sample E. grandis trees in I.P.C. and grasslands 

were 6.9mm. and 5.2mm. respectively. (Tables IV (a), IV (b) and IV (c). The 

mean for E. tereticornis in I.P.C. worked out to be 7.9mm. The tables show that 

in I. P. C., the bark of E. terticornis is significantly thicker than that of E. grandis. 

This is true in most of the dbh and height classes. For E. grandis trees, those in 

I.P.C. have in general, thicker bark than in grass- lands. Again. it is clear from the 

tables that in both species, bark gets thicker as the trees grow in dbh and height.  
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