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ABSTRACT 

Yegof is a neglected state forest with limited attention has challenged with biotic and abiotic stresses. Insect 
pests are among the biotic stresses in reducing the economic value of the forest. This study aimed to assess 
the incidence and severity of insects on woody species. The systematic sampling technique was deployed to 
take a total of  40 sample plots (20 m × 20 m) from four directions along the transect lines that radiated from 
the peak of Yegof mountain to bottom of the forest. In each plot's diameter at breast height, height, density 
of woody species, damage incidence and severity of different insect species were collected and specimens 
were taken to laboratory for identification. A total of thirty-nine wood species were identified. The result 
revealed that cypress aphid caused damage of 90% and 45% on Cupressus lucitanica and Juniperus procera, 
respectively.. In this study, the insect Ophelimus eucalypti caused high Eucalyptus camaldulensis leaf 
damage (80%) with severity of 75% (8 scales). Olea europaea subsp cuspidata was highly damaged (63%) 
with high significant severity (51-75%) by olive lace bug, Plerochila australis. It was observed that olive 
lace bug secreted a honeydew and sooty mold developed on the lower part of the leaf. This could cause the 
photosynthesis process halted due to stomata closing and leaf area reduction. The researchers and users 
should give attention on reducing the damage of pests.  Further study on climate change, insect pest and 
woody species interactions are vital.   
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INTRODUCTION 

Ethiopia possesses a large and diverse plant and 
wildlife resources due to the extreme variation in 
climate and terrain. The climatic and landscape 
diversity have contributed to the formation of 
diverse ecosystems in Ethiopia. The ecosystems 
host a great diversity of flora and fauna resources. 
The flora of Ethiopia is estimated to comprise 
about 6,500 - 7,000 plant species; 12 percent of 
these plant species considered as endemic 
(GGWSSI, 2012). Biodiversity plays key roles in 
economic, ecological and social fabrics in Ethiopia 
(EBI, 2014).  

Insects have vital positions in food webs, dynamics 
of populations and communities. They act as 
herbivores, predators, decomposers, parasitoids 
and pollination. It has an essential in the forest 
ecosystem. Such as nutrient recycling  leaf-litter 
and wood degradation, dispersal of fungi, dispersal 
of carrion and dung (Vinod & Sabu, 2007) and soil 
turn over; plant propagation, including pollination 
and seed dispersal; maintenance of plant 

community composition and structure, including 
seed feeding (Lowman, 2006). Many insects as 
important secondary dispersal agents for seeds of 
several tree species defecated by fungivorous 
vertebrates. Thus, insects are participating in the 
natural process of forest regeneration (Vinod & 
Sabu, 2007). Moreover, the regeneration of some 
trees is facilitated by the activity of termites 
(Chacko, 1998). On the other hand, insect seed 
predators may adversely affect regeneration of 
some tree species (Curran & Leighton, 2000). 

Insects feeding on living trees have a negative 
impact on the growth and survival of individual 
trees. The major groups of forest pests are 
defoliators, shoot borers and wood borers. They 
can retard the growth of trees, cause deformation 
of the stem or even kill seedlings, saplings and 
trees (Nair, 2007). Wood boring insects reduce 
structural integrity of trees they infest, thus 
increasing their susceptibility to wind throw. 
Insects that feed in wood in use can cause 
structural damage to poles, fences and wooden 
buildings (Ciesla, 2011). Gall making insects can 
kill branches, reduce seed production. Shoot and 
stem infesting insects kill growing portions of trees 
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and cause growth reduction and tree deformity. 
Some groups of insects, such as foliage feeders and 
bark beetles, are considered major forest pests. It 
suffers some type of insect damage each year. This 
is more than twice the area burned by wildfires 
(FAO, 2005). 

Termites cause over 90% loss of newly 
transplanted Eucalyptus seedling in Ethiopia 
(Abdulahi, 1992). It is also an important pest on a 
number of other exotic and native tree species. 
Eucalyptus attacked by blue gum psyllid is the 
most common in several localities (Worku, 1991). 
It also attacks young seedlings in nurseries, 
plantations and young shoots of coppices causing 
reduction in shoot growth or even dieback of 
terminal shoots. 

In Ethiopia, it occurred in 2003/2004 together with 
an unidentified scale insect on cypress planted for a 
hedge in cities and towns, and in plantations 
(Tefera, 2005). The pest affected the aesthetic 
value of cypress hedges and above all caused death 
of many trees in several Cupressus lusitanica 
plantations. According to (Watson et al., 1999), the 
pest has a wide host range including Juniperus 
procera, which is native to Ethiopia. It also the 
cypress aphid showed significantly higher levels of 
infestation on C. lusitanica (35–90%) than on 
J. procera (1-16%).The results revealed that the 
cypress aphid causes enormous losses of C. 
lusitanica (Demeke, 2018). Wood-boring beetles 
and termites insects damage trees in the forest, 
felled logs, stored timber, and wood-based 
products in use (Abegaz & Tsehaye, 1987). 
Therefore it is critically important to protect these 
valuable resources from disturbances such as fire, 
pollution, invasive species, insects and diseases 
(FAO, 2009). Insect pests can adversely affect tree 
growth, vigor and survival, the yield and quality of 
wood and non-wood products, wildlife habitat, 
recreation, aesthetics and cultural values. However, 
research on focused on insect pests 
damage/infestation level and regeneration status in 
forest plants is at infant stage in South Wollo 
Ethiopia. Therefore this study has the following 
objectives: (i) to determine tree mortality; (ii) to 
assess insect pests’ incidence; (iii) to determine the 
level of insect pests’ severity of Yegof forest. 

MATERIALS AND METHODS 

Collection of Samples: 

This study was carried out in Yegof, South Wollo. 
It is located in the Amhara people's regional state, 
Ethiopia. The site is located between 11º01' to 11º 
03' North latitude and 39º4' to 39º44 East longitude 
with an elevation between 2000 and 3014 masl. 
The map of the study area is shown in fig.1. 

The rainfall in the study area is bimodal. The 
average annual rainfall is about 1001 mm. The 

long rainy season extends from June to September, 
which supports major crop production. The short 
rainy season comes in March and April and allows 
minor crop production. The annual minimum and 
maximum temperatures of the area are 12.7ºC and 
27.1ºC, respectively.  

 The topography of the study area is comprised of 
plain (3%), mountainous (23.5%), rugged and 
undulating (73.5%). The largest water body around 
Kombolcha is Borkena River flowing to the Awash 
River. The major soil type in the study area is loam 
and sandy loam (Tekle et al., 1997). The soil pH 
ranges from 6.0 to 7.26 and the texture varies from 
loam to clay loam with textural compositions of 
19–28% (clay), 32–41% (silt) and 27–46% (sand) 
(Eshetu, 2002). 

Yegof forest was designated as a national forest 
priority area in 1985/86 by the then state forest 
development and conservation department of the 
ministry of agriculture. Unclear demarcation of the 
forest resulted in an open access situation. In 
which, the forest faced severe disturbance from 
grazing animals, illegal cuttings of trees for 
construction, timber, and fuelwood collection 
(Pankhurst, 2001). Consequently, the most 
valuable indigenous tree species, as well as wild 
animals, are becoming severely affected in the 
area.  

 Forest sampling:  

For this study, a systematic sampling technique 
was deployed to take samples from four directions 
along the transect lines that radiated from the peak 
to the bottom of the forest.  The method covered 
variations in aspect and slope (Gurmessa et al., 
2012). The sample plot size of 20 m × 20 m (400 
m2) was established at distance 100 m along 
transect line. A total of 40 sampled plots were used 
as main plots to sample woody species. In each 
main plot, the subplot was placed at each corner 
and sizes of subplots were 5m ×5m and 1 m ×1 m 
for sapling and seedling regeneration, respectively.  

Plants were categorized as mature plants (height > 
3 m) saplings (height between 1.5 m and 3 m), and 
seedlings (height < 1.5 m) and counted following 
(Awoke, 2018). Seedlings (<2.5 cm dbh) were 
counted in each subplot for regeneration 
assessment. The circumference of woody plants at 
breast height (1.3 m) was measured and recorded. 
The height of each woody species > 2.5 cm dbh 
was measured by using calibrated stick and visual 
estimation.  In each plot the number of dead woody 
species was recorded.  All woody specimens were 
collected, pressed, dried and brought to the 
National Herbarium, Addis Ababa University for 
identification.  
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Forest insects sampling:  

A survey on the damage incidence and severity of 
different insects of Yegof mixed forest was 
conducted. The presence and absence of different 
insect species on different tree species were 
employed. Data on different insect species damage 
incidence and severity were collected from 40 
main plots with a plot size of 400 m2.  Each main 
plot was subdivided into subplot. Thus, five 
subplots with a size of 5 m x 5 m were used in each 
main plot. Data on insects were collected from five 
corners of each plot in ‘X’ fashion. In each subplot, 
the total number of tree species was recorded. Data 
on the tree body parts (leaf, bark, branch, stem, and 
root), which each insect species, were recorded. 

Different sampling methods were used to collect 
insect pests from different wood species; such as 
hand-picking, beating net and debarking 
techniques were employed on the main plots and 
subplots of different ages and their parts of forest 
species. The beating net technique was done to 
collect insect pests to shaking tree and dropping on 
cotton cloth (Stork, 1988). All collected samples 
were labeled. Then collected insect pests 
specimens were identified in the field and 
unidentified insect pests were preserved in vile 
95% Ethanol and identification was done at Wollo 
University Plant Science laboratory.   

Data analysis 

Vegetation data analysis:  

The density of each naturally regenerated woody 
plant species per hectare was derived from the total 

number of individuals recorded on the sample plots 
in the study areas. Basal area of tree species with 
2.5 cm DBH were calculated as basal area =∑ 
πD2/4, relative density, relative frequency, and 
relative dominance were computed using the 
following. The regeneration potential of the forest 
seedling, sapling and trees were counted from the 
sample quadrats to know the regeneration potential 
of the forest. The regeneration status of the forest 
was determined by comparing seedlings (≤ 2.5 cm) 
and saplings (2.5-10cm) with the matured trees (> 
10cm) following.  Accordingly, the status is in 
good regeneration, if seedlings > saplings > adults; 
the status was fair regeneration, if seedlings > or ≤ 
saplings ≤ adults; the status become in poor 
regeneration, if the species found only in sapling 
stage (saplings may be ≤ or ≥ adults); and if a 
species is present only in adult form it is 
considered as not regenerating. 

The data concerning tree mortality was 
transformed into tree mortality indices (TMI) and 
expressed as the mean volume of infested trees per 
one hectare (m3/ha). The data were ranked 
following (Jakuš et al., 2002), with ranges of 
mortality in m3/ha: 0.01-0.4 – normal, 0.41-1.2 – 
premonitory, 1.21- 2.4 – intensive, 2.41-10.0 – 
very intensive, >10.0 – catastrophic. 

Insect data analysis:   

Insect pests' incidence: the numbers of damaged 
and undamaged tree species were counted to 
determine percentage of incidence. The damage 
severities of each insect species were calculated 
using 0-8 scales. The rating scales were described 

 

Figure 1 Map of the study area, Yegof forest, South Wollo, Ethiopia 
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as 0-8 scale), where, 0= nil, 2= light (up to 25%), 
4= moderate (26-50%), 6 = heavy (51-75%), 8 = 
sever (≥75%) (Ciesla, 2011). 

RESULTS 

The proportion of live and infested woody 
species: 

In total, 39 woody species were recorded in this 
study. Among this Cupressus lucitanica ,Juniperus 
procera, Olea europaea subsp cuspidata, and 
Hagenia abyssinica species were encountered 
insect pest infestation. 

As indicated in Table-1, Cupressus lucitanica was 
found to be intensive categories. Hagenia 
abyssinica, Olea europaea subsp cuspidata, were 
categorized under the premonitory stage. Juniperus 
procera was found to be at normal stages. 

The regeneration status of the woody plants in 
Yegof forest was analyzed by comparing sapling 
and seedling with matured trees (Table 2). 

Insects incidence and severity infestation  in 
Yegof forest: 

 The result revealed that cypress aphid caused 
damage of 90% and 45% on Cupressus lucitanica 
and Juniperus procera, respectively (Fig. 2). 
Similarly, cypress aphid caused higher C. 
lucitanica damage severity than J. procera (Fig. 
3). In this study, the insect Ophelimus eucalypti 
caused high leaf damage (80%) and high severity 
(8 scales) on the exotic Eucalyptus camaldulensis 
(Fig. 2 & 3). The indigenous leaf of Olea europaea 

Table 1: Stand structure of live and infested stems of J. procera, H. abssinica and O. europaea 
subsp. Cuspidate in Yegof forest Ethiopia. 

Attribute  Live  Infested  TMI 
Density (stems /ha)    
 Cupressus lucitanica 214.1 32.5 0.15 
 Juniperus procera 199.4 15.9 0.08 
 Olea europaea subsp cuspidata 26.8 10.6 0.40 
 Hagenia abyssinica 1.3 0.7 0.50 
 Other species 539.5   
Basal area (m2 /ha)    
 Cupressus lucitanica 3.5 1.0 0.3 
 Juniperus procera 1.9 0.2 0.1 
 Olea europaea subsp cuspidata 0.3 0.1 0.4 
 Hagenia abyssinica 0.0 0.0 0.5 
 Other species 18.5   
Volume m3/ha    
 Cupressus lucitanica 87.0 13.5 0.15 
 Juniperus procera 37.9 2.9 0.08 
 Olea europaea subsp cuspidata 6.1 3.0 0.49 
 Hagenia abyssinica 0.5 0.3 0.59 

 

 

Fig. 3: Damage severity (0-8 scale) of 
different tree species by major insects in 

Yegof forest in South Wollo Ethiopia, where 
0= none, 2= light up to 25%, 4= moderate 26-

50%, 6 = heavy 51-75%, 8 = sever ≥75% 
 

 

Fig. 2: Status and insects damage (%) on 
different tree species at Yegof forest in South 

Wollo, Ethiopia. 
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subsp cuspidata was highly damaged (63%) with 
significant-high severity (6 scales) by olive lace 
bug (Plerochila australis). 

It was observed that olive lace bug secreted a 
honeydew and sooty mold developed on the lower 
part of the leaf. In the meantime, it was observed 
that the leaves were scrolled or shrunk and lead 
leaf area reduction. This sooty mold and honeydew 
could be caused the photosynthesis process halted 
due to stomata closing and leaf area reduction.   
This study result showed that damage of 63%, 
60%, 20%, and 15% was recorded on Hagenia 
abyssinica, Clutia abyssinica, Acacia abyssinica, 
and Carissa spinarum, respectively (Fig. 2). 

DISCUSSION 

The proportion of live and infested woody 
species: 

In total, 39 woody species were recorded in this 
study. According to the previous study made on 
Yegof Forest, the forest embraces  a total of 123 
species of vascular plants representing 63 families, 
out of this, 33 species were trees, 26 species were 
shrubs, 24 species were trees/shrubs, 18 species 
were herbs, 12 species were climbers, 7 species 
were grasses and 3 species were epiphytes 
(Mohammed & Abraha, 2013), Among this 
Cupressus lucitanica ,Juniperus procera, Olea 
europaea subsp cuspidata, and Hagenia abyssinica 
species were encountered insect pest infestation. 

As indicated in Table -2, Cupressus lucitanica was 
found to be intensive categories. Hagenia 

abyssinica, and Olea europaea subsp cuspidata, 
were categorized under premonitory stage. 
Juniperus procera was found to be at normal 
stages. 

Insects incidence and severity infestation  in 
Yegof forest: 

In study forest, six types of insect pests were 
recorded in major woody species, cypress aphid, 
bark beetle, termites, blue gum, chalcid, 
eucalyptus, gall wasp, and olive lace bug.  

Insects cause severe damage on tree seeds, 
seedlings in nurseries, standing trees, and tree 
products. The commonly observed insects include 
termites, bark beetles, boring insects, chewing 
insects, defoliating insects, sucking insects and gall 
makers in western, southern and eastern parts of 
Ethiopia (Habtewold, 2009). 

C. lucitanica about 90% damage and severe 
infestation (8 scales) Cypress Aphid infestation 
were recorded. The results similar to finding 
Harego protected forest, the insect caused 
significantly higher infestation (35–89%) on twigs 
and barks of C. lustinica than on J. procera (9–
15%) (Demeke, 2018).  

Juniperus procera 

The result revealed that cypress aphid caused 
damage of 90% and 45% on Cupressus lucitanica 
and J. procera, respectively. Similarly, cypress 
aphid caused higher C. lucitanica damage severity 
than J. procera. The cypress aphid caused a 

Table 2: Regeneration status of some woody plants in Yegof forest 

 Plant type Seedling Sapling Tree Reg. Status 
1 Euclea racemosa subsp schimperi 281.3 225.0 0.0 GRS 
2 Calpurnia aurea 275.0 325.0 0.0 GRS 
3 Maytenus arbutifolia 81.3 62.5 1.0 GRS 
4 Euphorbia candelabrum  56.3 25.0 15.0 GRS 
5 Cupressus lusitanica                        175.0 150.0 434.0 FRS 
6 Carissa edulis  131.0 50.0 0.0 GRS 
7 Olea europaea subsp cuspidata  225.0 300.0 659.3 FRS 
8 Hygenia abyssinica 0.0 0.0 5.0 NRS 
9 Maesa lanecleata                            182.0 47.0 33.0 GRS 
10 Myrsine africana 850.0 775.0 15.0 GRS 
11 Osyris quadripartite 206.3 150.0 0.0 GRS 
12 Pittosporum viridiflorum 0.0 0.0 16.0 NRS 
13 Ekebergia capensis  0.0 0.0 3.0 NRS 
14 Olinia rochetiana 63.8 50.0 90.6 FRS 
15 Bersama abyssinica 25.0 50.0 0.0 FRS 
16 Dodonaea angustifolia  175.0 150.0 0.0 GRS 
17 Juniperus procera 131.3 275.0 268.8 FRS 
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significantly higher infestation (56–90%) on twigs 
and barks of C. lustinica than on J. procera (1–
15%) (Demeke, 2018). 

Blue gum chalcid, and Eucalyptus Gall Wasp 
insect pest were recorded. It also high leaf damage 
(80%) and high severity (8 scales) on the 
Eucalyptus camaldulensis. Worku (1991) reported 
that Eucalyptus psyllid attacks young seedlings in 
nurseries, plantations and young shoots of coppices 
causing reduction in shoot growth or even dieback 
of terminal shoots. 

In this study, the indigenous leaf of Olea europaea 
subsp cuspidata was highly damaged (63%) with 
significant-high severity (6 scales) by olive lace 
bug (Plerochila australis). Similar study in Tigray 
Region reported that this native olive tree 
encountered 24-109 death per hectare (Yirgu et al., 
2012). The dieback of the two dominant tree 
species has significantly reduced the living stand 
density and basal area (Aynekulu et al., 2011).  

The nymph of Plerochila australis resemble that of 
aphids and feed gregariously on underside of olive 
tree leaves or shoots, where accumulated 
honeydew may promote sooty molds (Yirgu et al., 
2012). 

Acacia abyssinica 

About 20 % damage and low infestation of bark 
beetle were recorded, Acacia abyssinica. Similar to 
in Sudan locusts, termites and beetle pest that 
cause damage to the bark, seeds, leaves, and roots 
of Acacia  spp. (Tahir et al., 2010).  

This study Bark beetle and Termites were recorded 
in the bark part of Hagenia abyssinica.  About 
63% damage and heavy infestation were recorded.  
This result similar to wood boring beetles and 
termite damage trees in the forest, felled logs, 
stored timber, and wood-based products in use 
(Abegaz & Tsehaye, 1987). Termites caused an 
important pest on a number of other exotic and 
native tree species (Abdulahi, 1992). 

H. abyssinica population has drastically decreased 
due to the growing pressures from various 
anthropogenic factors (Assefa et al., 2010). The 
current population of Hagenia abyssinica in Yegof 
forest is very rare (1.3 tree /ha). Besides, there was 
no sapling and seedling of this species in the forest 
during this survey. Our result is consistent with 
(Ayalew et al., 2006; Tadele et al., 2013). 
Moreover different study has recorded that the 
wood is susceptible to attack by borers. The insect 
can adversely affect tree growth, vigor, and 
survival, yield, and quality of wood and non-wood 
products (FAO, 2009). 

In conclusion, total, 39 woody species were 
considered.  Cupressus lucitanica , Juniperus 
procera ,Olea europaea subsp cuspidata, Hagenia 

abyssinica, Eucalyptus camaldulensis, Acacia 
abyssinica, Clutia abyssinica and Carissa 
spinarum species were encountered insect pests 
infestation. The tree mortality index showed that 
Cupressus lucitanica,  Hagenia abyssinica, Olea 
europaea subsp cuspidata, and Juniperus procera 
were categorized under the intensive, premonitory 
and normal stages, respectively. 

Cypress aphid, Bark beetle, Termites, Blue Gum 
Chalcid, Eucalyptus Gall Wasp, and Olive lace bug 
were observed on woody species in this study, high 
Olea europaea subsp cuspidate was highly 
damaged  with significant-high severity (6 scales) 
by olive lace bug.  

In conclusion the high occurrence of insect pest 
severity and incidence were recorded on Cupressus 
lucitanica , Juniperus procera ,Olea europaea 
subsp cuspidata, Hagenia abyssinica, and 
Eucalyptus camaldulensis.  The researchers and 
forest users should give attention on reducing the 
damage extent of these economical tree species. 
Therefore, further study on climate change, insect 
pest and woody species interactions should be 
studied. 
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