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Abstract 
 

Damage of biodeterioration agents (Termite and fungi) on forest products including lumber 

and  bamboo-based  products  in  the  areas  of  construction  and  wood  industry  sectors  in 

Ethiopia  is  a  serious  problem.  A  research  was  conducted  on  the  natural  durability  of 

Eucalyptus pilularis, Eucalyptus viminalis, and Trichilia dregeana lumber species, and the 

effectiveness of control measures against subterranean termites and fungal attack. A total of 

165 lumber samples (stakes) having dimensions of 2 x 5 x 50 cm were treated using used motor 

oil with non-pressure treatment application methods namely hot and cold dipping and brushing. 

Stakes of T. dregeana lumber were treated with their sawdust extract using the hot and cold 

dipping method. Treated stakes were taken and installed at Bako, Adami Tulu, and Meisso 

grave-yards research stations. Damage of subterranean termites and fungi varies with lumber 

species, control measures, graveyard stations, and length of exposure years to biodegrading 

agents. Mean termites and fungal damage on stakes of E. pilulalris treated with used motor 

oil using hot and cold dipping method was 48% while that of fungi was 20.5% at five and 

half years. E viminalis stakes treated with used motor oil were damaged 55% by termites and 

80% by fungi. Brushing with used motor oil and hot and cold dipping with sawdust extract 

from the T. dregeana was not better than the untreated control. E viminalis control stakes 

were  more  damaged  (62.5%)  by termites  than  E.  pilularis  (55%)  and  T.dregeana  (60%) 

stakes. E.viminalis stakes were more damaged by fungi while E. pilularis and T. dregeana 

were  damaged  by  termites.  In  general,  the  non-pressure  method  using  used  motor  oil 

treatments  increases  the  service  life  of  lumber  stakes  up  to  four  times  compared  to  the 

untreated lumber stakes. 
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Introduction 
 

Damages caused by biodeteriorating agents (Termites, fungus, beetles, and marine borers) on 

forest products being utilized by construction and wood industries are serious problems that 

led to, destruction of valuable indigenous lumber species such as Juniperus procera, Hagenia 

abyssinica, Cordia africana, Podocarpus falcatus, and Pouteria adolfi-friederici. 

Biodeterioration damage is among the overlooked major causes (natural and seasoning defects, 

mechanical wear, and weathering) of the destruction of forest products in the country. 

 

The potential damage  of termites and fungi (families  of Basidiomycetes-brown  and white 

rots), (Ascomycetes and Deuteromycetes -soft rots) on forest products (wood and bamboo) is 

an important economic consideration throughout the tropics both in the selection and growth 

of plantation species, manufacturing and utilization of the resulting wood products. 

 

Subterranean  termites  (Macro-and-microtermitinae)  have  been  considered  as  the  major 

causes for the damage of wooden houses and other constructions in Ethiopia, which led to 

partial  or complete  rebuilding  in 3-5  years.  However,  destruction  of wood  and  bamboo- 

culms-based constructions with soil and moisture contact applications in the different parts of 

the country have occurred, even within 1-2 years short time, which has been caused by 

subterranean termites and/or fungal mutual attack (Nicholas, 1985), (Wood, 1986), (Desalegn 

et al., 2003), (Desalegn et al., 2007), (Tadesse and Desalegn, 2008), (Kebede et al., 2011), 

(Desalegn et al., 2012), (Desalegn, 2013), (Desalegn et al., 2015), (Desalegn, 2015). 

 

In Ethiopia, research activities have been carried out to evaluate termite and fungal damages 

on lumber and bamboo culms and the effectiveness of control measures against biodegrades. 

Moreover, these research activities have been conducted in a few agroecological zones and 

localities of the country and majority for short periods, less than five years (Wood, 1986), 

(Cowie,  1990), (Tsegay Bekele, 1996), (Desalegn et  al., 2003), (Desalegn  et al.,  2007), 

(Wubalem Tadesse and Desalegn, 2008), (Kebede et al., 2011), (Desalegn et al., 2012), 

(Desalegn, 2013), (Desalegn et al., 2015), (Desalegn, 2015). 

 

The need for treatments on lumber and bamboo culms is to increase the service life of forest 

products and their aesthetic values, thereby decreasing frequent harvesting of the available 

scarce resource. They are also important to replace and maintain the degraded lumber and 

bamboo culms-based structures and to minimize and keep under the economic threshold. The 

lumber tree species selected for the study were E. pilularis and E. viminalis, which are home- 



grown exotic species, and T. dregeana an indigenous tree species. These species are fast- 

growing,  good  for plating  on  large  scale,  and sustainable  utilization  in the country.  The 

lumber of  E. viminalis is non-durable with permeable  sapwood and heartwood which is 

extremely resistant to impregnation (Webb et al, 1984), (Brink, 2008b). 

 

There is no adequate information in this regard related to the other species. The odor from 

T.dregeana lumber duringplanning and cross-cutting at Forest Products Innovation Research 

and  Training  Center  was  very  irritating,  sneezing,  and  was  causing  headache  to  the 

processors. The basic lumber characteristics of these tree species as alternative construction 

and   industrial   materials   including   natural   durability   and   control   measures   against 

subterranean termites and fungal damage were not yet known by the development sectors, 

construction industry, and end-users in the country. 

 

A research was conducted on the natural durability of lumbers from these species and the 

effectiveness of control measures against subterranean termites and fungal attack and the 

objectives of the study were to: (i) investigate natural (graveyard) durability of E. pilularis, E. 

viminalis,  and  T.  dregeana  sawn  lumber  species  at  fields  (outdoors),  (ii)  evaluate  the 

performance  of  control  measures  (used  motor oil  and  sawdust  extract  from  T. dregean) 

against  biodegrades  and  application  techniques  that  can  improve  natural  durability  and 

prolonged utilization of the three lumber species in their respective growing areas and similar 

sites. 

 

Materials and Methods 
 

 

Descriptions of the study sites 
 

 

The  study  sites  are  compounds  of  Adami  Tulu  Agricultural  Research  Center,  Bako 

Agricultural Research Center, and Miesso research station. The agroecological conditions of 

Adami Tulu Agricultural Research Center are hot to warm sub-humid (Mid rift valley) and 

that of Bako Agricultural Research Center is mid-altitude (sub-humid) and Miesso belongs to 

hot  to-warm  arid-lowland  plains.  Locations  of  the  three  study  sites  (hereafter,  graveyard 

research stations) are indicated in figure 14 on the map of Ethiopia. 



 
 
 

Figure 14: Location of graveyard research stations on the map of Ethiopia 
 

Study species 
 

The study lumber tree species were Eucalyptus pilularis Sm. and Eucalyptus viminalis Labill. 

[both belongs to the family Myrtaceae and Trichilia dregeana Sond [Family: Meliaceae that 

have  fast  growth,  high  yield  (E.  viminalis  10-20  m
3
/ha/year),  good  performance  (height, 

diameter, and clear bole), having versatile lumber and non-timber forest products, socio- 

economical/ cultural and ecological benefits and services, good site adaptability and coppice 

ability (E. pilularis and E. viminalis) in the country. 

 

E. pilularis (blackbutt,  pilularis gum) is a tree up to 70 m tall, with bole up to 4.1 m in 

diameter  (Brink,  2008a).  In Ethiopia, E.  pilularis  (Figure 15a) is  available at the former 

research trial stations of Central Ethiopia Environment and Forest Research Center (CEE-FRC) 

namely  Suba,  Shashemene,  Asella,  and  Belete.  E.  Pilularis  has  easy  regeneration,  quick 

growth, and fire-resistant abilities (http://www.publish.  csiro.au/samples/ euclidsample/html/ 

Eucalyptus_ pilularis.htm), (http://en.wikipedia.org/ wiki/Eucalyptus _pilularis). 

 
E. viminalis is an evergreen tree species up to 50 – 90 m tall, bole up to 120-150 cm in 

diameter (Brink, 2008b).  E. viminalis is resistant to fire (Brink, 2008b).  In Ethiopia, E. 

viminalis (Figure 15b) was planted at the former CEE-FRC research stations, namely, Suba, 

Shashemene, Asella and Belete research stations (Mihertu, 2004). 

http://www.publish/
http://en.wikipedia.org/


Trichilia dregeana is a tree species that can attain a height of up to 35 m, the tall main stem 

assuming a relatively straight trunk dividing into large branches and sometimes buttressed up to 

1.8 m in diameter (Thirakul, 1993), (Bekele, 2007). T. dregeana is an excellent feature plant 

that  is  fast-growing  and  provides  great  shading  for  coffee  and  other  perennial  crops 

(http://www.gardeningeden.co.za/plants-trichilia-dregeana.html). 
 
 

 
 
 

Figure 15: Tree species with the clear bole of E. pilularis, E. viminalis and T. dregeana 

 
Harvesting, log sawing, and lumber stakes preparation for laboratory and field 

tests 

 
The  selected  matured  sample  trees  of  E.  pilularis,  E.  viminalis  and  T.  dregeana  were 

harvested from three different sites (Shahemene/ Hamulu, Asella/ Elena, and Dedessa river area, 

respectively) having 10 m
3 

from each species. The harvested logs were representative of 

merchantable log sizes with good morphological quality, straight and cylindrical stem, relatively 

free from visible defects. The selected trees were felled, cut into a series of 2.5 m long logs, and 

up to a top merchantable diameter of 20 cm. The sample trees of E. pilularis, E. viminalis and 

T. dregeana had a mean height of 27, 36, and 15 m, respectively, and the mean diameter at 

breast height (DBH) was 50, 39, and 210 cm, respectively. 

 
Harvested logs of E. pilularis, E. viminalis and T. dregeana while green (48.25%, 56.1%, and 

 

65.45% moisture content, respectively)  were transported to Addis Ababa, Forest Products 

Innovation Research and Training Center for testing. All the logs received proper handling 

during storage, transportation, and processing.  Logs were sawn to 3 cm thick boards using a 

mobile circular sawmill by applying the flat (through-and-through)  type of sawing method. 

This sawing method was used to obtain approximately equal proportions of sapwood and 

heartwood.  The  lumber  was  seasoned  to  about  15%  MC  to  avoid  discoloration   and 

http://www.gardeningeden.co.za/plants-trichilia-dregeana.html


deterioration. A total of 165 lumber stakes having dimensions of 2 x 5 x 50 cm were prepared 

for the study. 

 
Treatments applied on the sample lumber stakes 

 
Two treatments namely used motor oil and sawdust extract was applied using non-pressure 

methods (hot and cold dipping, and brushing) to treat the lumber stakes against biodegrades. 

 
Hot and cold dipping of lumber stakes 

 
 

For the treatment of stakes with soil-borne type preventive measure namely used motor oil 

(UMO) was used. The stakes were treated using the hot and cold dipping (HCD) open tank 

method or thermal process (FAO, 1994) and brushing. In the case of T. dregeana lumber, 

sawdust  extract  from  T.  dregeana  using  hot  and cold  dipping  techniques  was  applied  in 

addition to UMO using HCD application method. The stakes were submerged in a dipping 

tank containing 25 litres of cold UMO. The fire was burned under the dipping tank and the oil 

was heated gradually to about 90°C to reduce the viscosity of the oil and maintained for four 

hours (FAO, 1994). The treated stakes were withdrawn from the dipping tank after one-day 

cooling.  Finally,  the stakes  were  cleaned  from surplus  oil using cloth  rags  and were  air- 

seasoned for a week before installation at grave-yard stations. 

 
Brushing of lumber stakes 

 
 

UMO brushing was applied to half size of the stakes having a dimension of 2x5x50 cm. The 

treated stakes were left in the air for a week to dry. 

 
Control lumber stakes 

 
 

Lumber stakes as untreated controls for testing the natural durability of the lumber species 

were not treated with UMO and sawdust extracted from T. dregeana lumber. The natural 

durability  of  lumber  species and  performance  of  control  measures  were  expressed  from 

durable to very perishable based on the modified and adapted grades (Eaton and Hale, 1993). 

 
Lumber stakes installation 

 
 

The stations for the graveyard durability test were demarcated with an area of about 20 x 20 m² 

and fenced with barbed wire and live vegetation. For the installation of lumber stakes, pits were 



dug 25 cm deep having a spacing of 25 cm between the stakes and 50 cm between rows. The 

stakes were labeled and tagged with identification codes and were installed systematically in 

the prepared pits with half their lengths (25 cm) in the ground and the other half remaining 

above the ground (Figures 16 and 17). 
 
 

 
 

Figure  16:  Pictures  showing:  E.  pilularis  stakes  (3A)  and  biodegraded  (3B)  at  Bako 

Research Station 
 

 
 

Figure 17: Pictures showing T. Dregeana stakes installed at Adami Tulu research station 



Tests on the natural durability of stakes, performance of control measures, and application 

methods were conducted simultaneously at the three stations. 

 
Evaluation of lumber stakes deterioration at trial stations 

 
 

The deterioration rate of each lumber species stake against subterranean termites and fungal 

attacks were determined using visual inspection/observation supported by sounding and 

indenting methods. Earthen tunnels, termites mud tubes, and exit holes or galleries on the 

stakes were used to signify the presence and damage of subterranean termites. Fungal decay 

was characterized by color changes, softening, brashness, brittleness, and the development of 

hype growth/decayed external appearance (assessed visually) were used to indicate fungal 

damage (Nicholas, 1985), (Eaton and Hale, 1993). 

 
The inspection and performance evaluation (data collection) of untreated and treated stakes 

with control measures was carried out at three, six, and twelve months after installation of the 

stakes and every year thereafter (Willeitner and Liese, 1992).  Grades from one to five (1-5) 

were adapted and used to determine biodeterioration of lumber research stakes: 1= sound, no 

decay  and/or  termite  attack  (100%  resistance),  2  =  local,  superficial/  moderate  (75% 

resistance), (3= slight, limited (50% resistance), 4= sever and deep (25% resistance), ( and 5= 

failure/complete  attack (0% resistance) (Gjovik and Gutzmer, 1986), (Willeitner and Liese, 

1992), (Eaton and Hale, 1993), (Highley, 1995), (Desalegn et al., 2003), (Desalegn et al., 
 

2007). 
 
 

During the inspection, mostly after the rainy season, each stake was carefully removed from 

its  pit  and  the  presence  and  extent  of  attack  by  termites  and/  or  fungi  were  assessed, 

evaluated, and recorded before its re-installation into the pit. Inspection at the trial station was 

continued  until  50%  of  the  underground  parts  of  the  untreated  stakes  were  completely 

degraded and/ or fell to the ground. 

 
Results and Discussion 

 
 

The appearance of lumber tree species 
 
 

Heartwood of E. pilularis has been yellowish brown to light brown. The heart wood of E. 

viminalis has been pale yellow or pink and was not clearly demarcated from sapwood (Figure 

18) (Brink, 2008b). The wood of T. dregeana was a pale pink. The odor from T.dregeana 



lumber while planning and cross-cutting has a very irritating odor, sneezing, and headache to 
 

the processors. 
 
 

 
 

 

Figure 18: Lumber pictures of the studied tree species 

 
Density of Lumber species 

 

 

The density of E. pilulalris (780 kg/m
3
) and that of E. viminalis (810 kg/m

3
) at 12% moisture 

content  were classified  as very heavy (650-800  kg/m
3
). The density of T. dregeana  (530 

kg/m
3
) at the same 12% moisture content classified as light density (300-450 Kg/m

3
) lumber 

species (Desalegn and Kaba, 2017), (Kaba and Desalegn, 2020). 
 

 

Biodegrades damage and effectiveness of control measures 
 

Subterranean termites and fungal damage rates vary with lumber species, treatments, trial 

stations/ locations, and length of exposure years to biodegrading agents (Table 15 and Figure 

19). Subterranean termites damage on lumber stakes of E. pilulalris treated with used motor 

oil (using both hot and cold dipping and brushing methods) was 48% while that of fungi was 

20.5%, at five and half years. Untreated control stakes were more attacked (60%) by 

subterranean termites and 27.5% by fungi. 

 
E. viminalis lumber stakes treated with used motor oil were damaged to 55% by subterranean 

termites  and 80% by the fungal  attack at four and half years.  Subterranean  termites  and 

fungal damage of treatments and at all grave-yard research stations (Bako, Adami Tulu, and 

Meisso) are presented in Table 15 and figure 19. 
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Table 15: Mean subterranean termites and fungal damage per treatment at Bako,  Adami 

Tulu, and Meisso research stations 
 

 
Treatments 

  Duration 

of 
 

against 

Controlling 
 

Lumber 
 

Research 
graveyard 

tests 
Mean subterranean 

termites damage 
 

Fungal 
damage Species station (Year) (%) damage (%) 

 

B 
 

EP 
 

B 
5.5  

57.5 
 

7.5 

B EP AT 5.5 47.5 47.5 

B EP M 5.5 40 7.5 

B EV B 4.5 2.5 82.5 

B EV AT 4.5 75 72.5 

B EV M 4.5 87.5 87.5 

B TD B 4 97.5 65 

B TD AT 4 80 82.5 

B TD M 4 47.5 52.5 

C EP B 
5.5 

70 22.5 

C EP AT 5.5 52.5 47.5 

C EP M 5.5 57.5 12.5 

C EV B 4.5 10 90 

C EV AT 4.5 80 85 

C EV M 4.5 100 50 

C TD B 4 77.5 72.5 

C TD AT 4 55 42.5 

C TD M 4 45 2.5 

D EP B 
5.5 

47.5 12.5 

D EP AT 5.5 55 50 

D EP M 5.5 42.5 - 

D EV B 4.5 50 82.5 

D EV AT 4.5 82.5 85 

D EV M 4.5 92.5 7.5 

D TD B 4 - - 

D TD AT 4 - - 

D TD M 4 40. 52.5 

E TD B 4 92.5 100 

E TD AT 4 60 40 

E TD M 4 100 67.5 
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Note: Intact against fungal damage; Study tree species EP-Eucalyptus pilularis, EV-Eucalyptus viminalis and TD- 

Trichilia dregeana),  (control  measure  treatments:  D- Hot and cold dipping treatment  with used motor  oil, B- 

Brushing  treatment  with  used  motor  oil,  C-  controls  (Untreated  stakes)  and  E-  Sawdust  extract  from 

T.dregeana),  (  graveyard locations:  B-  Bako (West  Shewa),  AT-Adami  Tulu (East Shewa) and M-Meisso 

(Eastern  Hararge)  as located  on the  map  of  Ethiopia  (Figure  1)),  ( duration  of lumber  stakes  at  graveyard 

research stations: Eucalyptus pilularis(5.5 years), EV-Eucalyptus viminalis(4.5 years)and TD-Trichilia dregeana(4 

years) 

 
All treatments on E. viminalis stakes were less effective in resisting subterranean termites and 

fungal damages. This could be attributed to the high density (810 kg/m
3
) of the species that 

could  lead to less absorption  and retention  of  treatments.  Lumber  stakes  of  T.  dregeana 

treated with used motor oil using hot and cold dipping treatment method were damaged to 

15% by subterranean termites and 17.5% by the fungal attack at year four. E. viminalis stakes 

treated  with  the  same  treatment  using  brushing  were  damaged  to  75%  by  subterranean 

termites and 67.5% by fungal attack. Brushing with used motor oil and sawdust extract from 

the T. dregeana was less effective on T. dregeana lumber, not better than the untreated stakes. 

 
Subterranean termites at Bako station were Microtermes and Pseudocanthotermes militaris 

while that of Adami Tulu, having the same agroecology as that of Zeway, was dominated by 

subterranean and mound-building  termite species, Marcotermes bellicosus (Zewde Berhane 

and Yusuf, 1974), (Desalegnet al., 2003), (Desalegnet al., 2007). The subterranean termites at 

Meissio station were Microtermes. 

 
E. viminalis untreated stakes were more damaged (62.5%) by subterranean termites than E. 

pilularis (55%)  and T.dregeana  (60%) stakes. The treatment  using T. dregeana  sawdust 

extract was not better than the untreated control of T. dregeana lumber. 
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Figure 19: Mean subterranean termites and fungal damage (%) by treatment and locations at 

Bako,  Adami  Tulu,  and  Meisso  graveyard  research  stations  D-  Hot  and  cold  dipping 

treatment with used motor oil, B- Brushing treatment with used motor oil, C- Untreated stake 

 
All treatments on E viminalis lumber stakes were less effective in resisting subterranean 

termites and fungal damages. 

 
Conclusion and Recommendation 

 

Used motor oil treatments using hot and cold dipping methods increased the life of the lumber 

in-ground and moisture contact up to four times compared to the untreated lumber stakes. 

Further applied research recommended, involving different commercial and traditional 

alternative controlling measures, at different graveyard research stations and for a prolonged 

time to fill the information and technological gaps on natural durability of lumber species, 

effective control measures and application techniques that can promote rational utilization of 

the  resource  in the  different  agroecological  zones  of  Ethiopia  where  biodegradation and 

wood-based products utilization have economic relevance. 

 
Acknowledgments 

 

The authors acknowledged the Ethiopia Environment and Forest Research Institute (EEFRI) 

for the financial support solicited from the Government of Ethiopia. Central Ethiopia 

Environment and Forest Research Center (CEE-FRC), Oromiya Forest and Wildlife Enterprise 

(Head  Office,  Arsi  and Shashemene  Branches),  Oromiya  Region  Agricultural  Office,  the 

Arjio-Jimmaworeda Agricultural Offices acknowledged very much for allowing sample trees 

harvesting  and  transporting  to  Addis  Ababa,  Forest  Products  Innovation  Research  and 

Training Center (FPIRTC). Thanks to Dr. Seyoum Kelemework, Dr. AntenehTesfaye, Dr. 

AlemuGezahgne, Abraham Yirgu, GirmaEshete, MindayeTeshome, TeshaleGebere, 

WorkuFekadu,   DawitShiferaw,   Demise  Worku,  EshetuAyele,   KebedeYimer,   and  other 



73  

FPIRTC  technical  and support  (Finance,  human  resource,  property  management,  drivers) 

staff members of FPIRTC for their respective participation and support during sample trees 

selection, harvesting, log transporting, log sawing, sample preparation, and durability tests, 

administration  and  logistics  supports  in  their  respective  domains.  Thanks  to 

TemesgenMatiwos (Associate Professor and Ph.D. candidate) for his technical support in 

highlighting the data nature and analysis. 

 
References 

 
 

Anonymous,     2001.Forestry     research     strategy.Forestry     Research     Sector.Ethiopian. 

Agricultural Research Organization, Addis Ababa. 

Bekele,  A.T.  2007.  Useful  trees  and  shrubs  for Ethiopia:  Identification,  Propagation  and 

Management for 17 Agroclimatic Zones. Relma and ICRAF Project, Nairobi. 

Bekele, T.1996. Utilization of sawn boards from young Eucalyptus plantations timber grown 

in Ethiopia.Doctoral Dissertation, Swedish University of Agricultural Sciences, Uppsala, 

Sweden. 

Brink, M. 2008a.Eucalyptus  cloeziana F. Muell. In: Louppe D., Oteng-Amoako,  A.A, and 

Brink M. (Eds), 2008. Plant Resources of Tropical Africa 7(1).Timbers 1.PROTA 

Foundation Wageningen, Netherlands/ Backhuys Publishers, Leiden, Netherlands/CTA, 

Wageningen, Netherlands. Pp 261-263.*- 

Brink,  M.2008b.Eucalyptus  viminalisLabill.  In:  Louppe  D.,  Oteng-  Timbers 11.  PROTA 

Foundation Wageningen, Netherlands/ Backhuys Publishers, Leiden, Netherlands/ CTA, 

Wageningen, Netherlands. Pp 282-283. 

Cowie, R.H., Wood,T.G., Barnett, E.A, Sands, W.A. and Black, H.I.J.1990. A checklist of 

the termites  of Ethiopia  with  a review  of their  biology,  distribution  and pest  status. 

African Journal of Ecology, Volume 28, No.1, Page 21-33. 

Desalegn,  G.  2010.  Treatability  and  effectiveness  of  preservatives  against  subterranean 

termites  and  fungi  on  Juniperus  procera  and  Eucalyptus  deglupta  sawn  lumber. 

Research report no. 87. Ethiopian Institute of Agricultural Research, Addis Ababa. 

Desalegn, G. 2014. Protection measures of Juniperus procera and Eucalyptus deglupta sawn 

lumber  against  subterranean  termites  and  fungal  attack  at Miesso,  Eastern  Ethiopia), 

(ISBN: 1819-8678), (Ethiop. J. Biol. Sci., 10(2): 185-206, 2011, the Biological Society 

of Ethiopia. 

Desalegn,  G.  2015.  Durability of  highland  bamboo  (Arundinaria  alpina  K.  Schum)  and 

lowland  bamboo  (Oxytenanthera  abyssinica)  (A.  Rich.)Munro  culms and  alternative 

damage control measures against biodeteriorating agents.Ethiop. J. Biol. Sci., 14(2): 89- 

123, 2015, (Actually published in 2017), the Biological Society of Ethiopia. 

Desalegn, G., and Kaba, G. 2017. Imperative physical characteristics and potential uses of 

Eucalyptus pilularis, Eucalyptus viminalis and Trichiliadregeana lumber tree species. In፡ 

Forest    and    Environment:     Technologies     and    Information,     MehariAlebachew, 

GetachewDesalegn,  WubalemTadesse,  AgenaAnjulo  and   FassilKebede   (eds)  (June 



74  

2017).  Proceedings  of  the  1
st  

Technology  dissemination  workshop,  26-27  November 

2015.Tokuma Hotel, Adama, Ethiopia. 

Desalegn, G., and Tadesse W., 2010.Major characteristics and potential uses of eucalyptus 

timber species grown in Ethiopia.In: Gil, L., WubalemTadesse, Tolosana, E. and López, 

R.  (eds.),  Proceedings of  the  Conference  on Eucalyptus Species Eucalyptus  Species 

Management, History, Status and Trends in Ethiopia, 15-17 September 2010, Ethiopian 

Institute of Agricultural Research, Addis Ababa, pp. 29-52. 

Desalegn, G., and Tadesse, W. 2014.Resource potential of bamboo, challenges and future 

directions  towards  sustainable  management  and  utilization  in  Ethiopia.  Forest  Syst. 

23(2): 294–299. 

Desalegn, G., Kelemwork, S., Gebeyehu, D. 2015. Forest Products Utilization Research in 

Ethiopia: Highlights on Major Achievements and Contributions. Ethiopian Environment 

and Forest Research Institute, Addis Ababa. 

Desalegn,  G.,  Tadesse,  W.,  Fekadu,  W.,  Kaba,  G.,  Teketay,  D.,  and  Taye,  G.  2003. 

Effectiveness of protection measures on 32 lumber species against subterranean termites 

and fungi at Zeway research station, Central Ethiopia. Ethiop. J. Biol. Sci. 2(2): 189– 

216. 

Desalegn,  G.,  Tadesse,  W.,  Teketay,  D.,  Fekadu,  W.,  Kaba,  G.,  and  Taye,  G.  2007. 

Performance  of preservatives  on 32 lumber species against  subterranean  termites and 

fungal deterioration at Bako research station, West Ethiopia.SINET:Ethiop. J. Sci. 30(2): 

103–116. 

Eaton, R.A. and Hale, M.D.C.1993. Wood Decay, Pests and Protection. Chapman and Hall, 

London. 

Eucalyptus_pilularis.http://en.wikipedia.org/wiki/Eucalyptus_pilularis. From Wikipedia, the 

free encyclopedia); 2012 (accessed 09 April 2012). 

FAO (Food and Agricultural  Organization).1994.Wood  Preservation  Manual.  International 

book distributors, Dehradum, India 

Gjovik, L.R. and Gutzmer, D.I. 1986. Comparison of wood preservatives in stake tests.United 

States  Department of Government of Socialist Ethiopia. Addis Ababa, 58 pp. 

Hedberg, I. and Edwards, S (eds.).1989.Flora of Ethiopia, Vol. 3, Pittosporaceae to 

Araliaceae.The   National   Herbarium   Addis   Ababa   University,   Addis   Ababa   and 

Department of Systematic Botany, Uppsala University, Uppsala, 659 pp. 

Highley, T.L.1995. Comparative durability of untreated wood in use above ground. Journal 

of International Biodeterioration and Biodegradation: 409-419. 

Kaba, G. and Desalegn, G. 2020. Seasoning Characteristics and Potential uses of Eucalyptus 

pilularis,  Eucalyptus  viminalis  and Trichiliadregeana  lumber  tree species.  WNOFNS 

29(3) (2020) 162-178. 

Kebede  B.,  Seyoum  Y.,  Desalegn  G.,  Abegaz M.,  and  Alem,  D.  2011.  Performance  of 

traditional wood protection measures in controlling termite and fungal attack in 

Pawewereda. Research report no. 92. Ethiopian Institute of Agricultural Research, Addis 

Ababa. 

Kefyalew A., Degu E., Mulatu T., Regassa S., and Regessa, T. 1996. Sorghum predication in 

Miesso-Assebot Area. Research Report No. 27. Institute of Agricultural Research, Addis 

Ababa, Ethiopia. 

http://en.wikipedia.org/wiki/Eucalyptus_pilularis


75 
 

Mihertu, M. 2004. Growth performance of some indigenous and exotic tree species in South- Western 

Ethiopia. Report No. 58, Ethiopian Agricultural Research Organization, Addis Ababa, Ethiopia. 

Nicholas, D.D (ed.).1985. Wood Deterioration and its Prevention by Preservative Treatments.Volume 1, 

Degradation and Protection of Wood.Syracuse University Press.Syracuse  wood science series, 5, New 

York. 

Oromya Regional State (2003).Forest proclamation of Oromia, no. 72/2003.Finfinnee, Addis 

Ababa. 

Tadesse,  W. and Desalegn,  G. 2008.Durability  of five lumber species against termite and fungal attack. 

Research report no. 75. Ethiopian Institute of Agricultural Research, Addis Ababa. 

TGE (Transitional Government of Ethiopia).1994.Forestry conservation, development and utilization 

Proclamation.Proclamation No. 94.NegaritGazeta of the Transitional Government of Ethiopia, Addis 

Ababa, Ethiopia. Pp. 372-379. 

Thirakul,  S.1993.  Manual  of  dendrology,  for  the  South,  South-East  and  South-West  of 

Ethiopia.Canadian International. 

TrichiliadregeanaSond.http://www.aluka.org/action/showCompilation Page?doi= 10.5555/ 

AL.AP.COMPILATION.PLANT-NAME-SPECIES.TRICHILIA.DREGEANA); 2009 (accessed 28 

October 2009). 

Trichilia dregeana.http://www.gardeningeden.co.za/plants-trichilia-dregeana.html); 2009 (accessed 28 

October 2009). 

Willeitner, H. and Liese, W.1992. Wood Protection in Tropical Countries.A manual of the know-

how.Technical Cooperation of Germany (GTZ), Federal Republic of Germany. 

Wood, T.G.1986. Assessment of termite damage in Ethiopia and recommendations for short- term control and 

development of long-term pest management practices. Tropical Development   Research   Institute,   

Overseas   Development   Administration,   London. Prepared  on  behalf  of  World  Bank for  the  

Ministry of  Agriculture,  Government  of Socialist Ethiopia.Addis Ababa, 58 pp. 

 

http://www.aluka.org/action/showCompilation
http://www.gardeningeden.co.za/plants-trichilia-dregeana.html

