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ABSTRACT: In Ethiopia, wood damage in construction and furniture sectors caused by biodegrading 
agents is economically important. Experiments were carried out on 32 timber species to study 
preservativetreatabWity (laboratory test) and natural durability of construction timbers, and 
effectiveness of preservatives against subterranean termites and fungal deterioration at Bako. Antaris 
toxicaria (681.14 and 20.43 kg m·3) and Eucalyptus camaldulensis (37.33 and 1.12 kg m·3) indicate the 
highest and the lowest chemical absorption and retention properties, respectively. A. toxicaria (25 mm) 
and Fagaropsis angolensis (1.5 mm) had the highest and lowest chemical penetration, respectively. 
Significant differences (p < 0.01) were found in the absorption, retention and permeability of Copper 
Chromium Arsenate (CCA) among the timbers. In the damages caused by termites and fungi, significant 
differences (p < 0.01) were also found between stakes treated with CCA and the controls among the 
study species and field exposure times, and in the interactions between preservatives and study species 
as well as preservatives and field exposure times. The extent of attack varied with species, 
preservatives, application methods and length offield exposure periods. The majority of stakes (> 62%) 
treated with CCA by pressure method resisted degradation by termite and fungi for more than 11 years, 
those treated with used motor oil fOl;more than five years and the untreated stakes for one to four 
years. Therefore, timbers from matured trees should be selected and rationally utilized for furniture 
and construction purposes with appropriate protection measures taking into account 
place! environment of use, the costs of preservation, the service life of each timber species and the 
service life intended. 
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INTRODUCTION 

The natural forests of Ethiopia are the major 
sources of material for construction, forest 
industries, and wood-based energy sectors. There 
are more than 320 timber species in the country 
t:l:}at can provide lumber, but have been irrationally 
used without knowing their timber properties and 
how they can be preserved. Some species are more 
susceptible for biodegradation than others. 

The supply of wood in the country based on 
annual incremental yield of forests was only about 
13 million m3 (EFAP, 1994) while the annual 
demand of solid wood for 2005 has been projected 
to reach about 73 million m3, indicating demand 
exceeding the supply by more than 560%, and 
deficit of about 60 million m3 of wood. This high 

demand and irrational utilization of wood without 
applying protection measures against degradation 
resulted in excessive and illegal harvesting of trees 
and frequent replacement of wood-based construc­
tions. 

Large wood degraaation and loss, both in 
service and during storage, is caused by bio­
degrading agents (termites, beetles, fungi, bacteria 
and marine borers) due to lack of moisture content 
management and severe tmber-seasoning defects. 
Though often overlooked, these problems are 
among the major causes of forest destruction and 
rapid wpod degradation in' the country. 

I ' 

Wood/timber, the renewable biolOgical forest 
product and a versatile material (Willeitner and 
Liese, 1992), is biodegradable" i.e.! an ecological 
habitat for a wide range of termites and fungi 



(Shriv:astava, 1997). Hence, it has to be protected 
and rationally ut:iftzed as round wood and lumber 
(sawn wood/ saw timber) (Helms, 1998). 

The most important wood degrading pests 'in all 
tropical and sub-tropical regions of the world are 
termites (Isopetra) that cause more damage to 
houses than all other natural disasters combined 
(Anonymous, 1997; Shrivastava, 1997). The 
subterranean termites (Family Termitidae and sub­
family Macrotennitinae, species of Macrotenns, 
Microterms and Pseudanthoterms, etc.), especially the 
worker caste, are the most destructors of woody 
and other species containing cellulose (Eaton and 
Hale, 1993), which can be often seen when infested 
wood is broken open (Nicholas, 1973). 

Wood has been decomposed by different 
organisms where, fungi play the major role in 
degrading the cellulose and lignin parts 
(Richardson, 1978; Wong and Cheok, 2001)., Decay 
fungi are harmful organisms to structural timber 
and wood in storage and cause large economic 
losses of wood having great value to man. Decay 
fungi, especially basidiomycetes (brown- and white­
rot), ascomycetes, deutromycetes" are capable of 
producing wood degrading enzymes (Shrivastava, 
1997; Eriksson et al., 1990 cited in Adane Bitew, 
2002). 

Biodeteriorating agents of wood found in 
Ethiopia are diverse and their damages and 
economic losses are considerable. Sixty-one'species 
representing 25 genera and four families Kalo­
termitidae, Hodotennitidae, Rhinotennitidae and 
Ter1'!tititlttl! have been reported in the country, out 
of which 10 species are indigenous to Ethiopia and 
the adjacent regions (Cowie et al., 1990; 
Abdurahman Abdulahi, 1991). 

Tennitidae are morpholOgically higher termites 
representing 53 species, out of the 61 species, the 
largest pest proportion of the Ethiopian fauna. 
Moreover, 142 wood decayirig fungi (basidio­
mycetes) species have been recorded from fallen 
logs of Pouteria adolfi-friederid, Juniperus procera and 
Podocarpus falcatus sampled from Menagesha, 
Munessa-Shashemene and Teppi forests in 
Ethiopia (Adane Bitew, 2002). 
, The damage on crops and wooden constructions 

caused by termites in Ethiopia has been estimated 
to be between 20-50% (Wood, 1986). Wood (1986) 
also indicated that the greatest threat to wooden 
houses in the country is caused by the Macro­
tennitinae, which often lead to at least partial 
rebuilding every 3-5 years. 

In some parts of the country, destruction of 
wood-based constructions, which have direct 
contact with soil and moisture,can occur even 
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within 1-2 years by subterranean termites and 
fungal attack. Thus, it is imperative to protect 
wood/timber.from destructive'agents and tncrease 
its service life by using some preservatives. 

Nonetheless, in Ethiopia, few wood protec­
tion/ preservation studies were carried out. These 
studies focused on only limited timber species, and 
were, often, conducted for less than five years (e.g. 
Holmgren, 1963; Zawde Berhane and Essa Yusuf, 
1974; Melaku' Abegaz and Addis Tsehay, 1988; 
Tsegay Bekele, 1996; Adane Bitew, 2002). The 
longest timber preservative research in the 
country, which spanned for 13 years, was carried 
out at Zeway involving 32 timber species and 
three preservation measures (Getachew Desalegn 
et al., 2003), while this study is the second longest. 
There are other nine on-going research trials in the 
sam,~ discipline in six different agro-ecological 
zones of the country at nine graveyard test 
stations (Fig. 1) and involving the natural 
durability of 43 timber species and effectiveness of 
eight chemical and non-chemical (traditional) 
wood protection measures and application 
methods. 

Waterborne preservatives are often used when 
cleanliness, paint ability and long-term service of 
the treated wood are required (FPL, 1999). More 
environmental friendly, socio-economically ac­
cepted and effective preservatives such as water 
borne preservatives/Tanalith and used motor oil 
are I better options for application against both 
termite and fungal attack 

The challenge facing the forestry sector in 
Ethiopia is to investigate and select treatable and 
naturally durable construction timber species and 
effective preservatives against biodegrading 
agents to substitute the endangered timber species 
such as J. procera, Hagenia abyssinica, Cordia africana, 
P.falcatus, and P. adolfi-friederid (only by Oromyia 
Regional State), which have been banned not to be 
harvested from both federal and regional forests of 
the country (TGE, 1994); , 

Therefore, the objectives of the study were to: (i) 
determine treatability and permeability of the 32 
sawn timber species, (il) investigate natural 
durability of the 32 sawn timber species; (iii) evalu­
ate performance of the applied protection meas­
ures against subterranean termites and fungal 
attack, and (iv) select treatable and naturally 
durable construction timber species, and effective 
wood preservatives that can enhance natural 
durability and prolonged utilization of the 32 
timber species. 


























