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Abstract. Although eucalyptus is regarded as having resistance to various insect pests and 
diseases, it can also suffer from heavy attacks by the eucalyptus longhorned borer, 
Phoracantha semipunctata (Fab.). In Morocco, this introduced pest was reported for the first 
time in Selouane, 9km from Nador, by Chararas in 1973. The species appears to have been 
rare until 1980-1981, but the exceptional drought occurring from 1980 to 1986 probably 
contributed to its installation and dispersal in Morocco. Nowadays this pest can be found 
widespread throughout the country, from Oujda in the east to the Atlantic coast and from 
Tangiers in the north to Agadir in the south. In this study we compare the resilience of 
different eucalyptus species from various arboretums within Morocco and the relation with 
attacks by the longhorned borer. The results reveal the existence of differences in adaptation 
of the different eucalyptus species according to their biotope and bark, influencing their 
susceptibility and resistance to attacks by P. semipunctata. 
Key words: Eucalyptus; Phoracantha semipunctata Fabricius; Coleoptera; Cerambycidae; 
adaptation; Morocco 
 
Sobrevivência e Vigor de Espécies de Eucaliptos em Marrocos e Relação com Ataques de 
Phoracantha semipunctata Fabricius (Coleoptera: Cerambycidae) 

Sumário. Embora os eucaliptos sejam considerados como tendo um elevado grau de 
resistência ao ataque de pragas e doenças, por vezes podem sofrer ataques intensos de 
insetos tais como a broca do eucalipto, Phoracantha semipunctata (Fab.). Em Marrocos esta 
praga introduzida foi detetada pela primeira vez na zona de Selouane, a 9km da cidade de 
Nador, por Chararas em 1973. Este inseto aparenta ter sido raro até 1980-1981, quando uma 
seca severa que durou de 1980 a 1986 provavelmente contribuiu para a sua instalação e 
dispersão em Marrocos. Atualmente esta praga pode ser encontrada dispersa por todo o país, 
desde Oujda a Este até à costa Atlântica a Oeste, e de Tânger a Norte a Agadir no Sul. Neste 
trabalho compara-se a resiliência de diferentes espécies de eucaliptos plantados em diversos 
arboretos e a sua relação com ataques da broca do eucalipto. Os resultados revelam a 
existência de diferenças na adaptação das espécies de acordo com o seu biótopo e casca, que 
condicionam e influenciam a sua suscetibilidade e resistência aos ataques de P. semipunctata. 
Palavras-chave: Eucaliptos; Phoracantha semipunctata Fabricius; Coleoptera, Cerambycidae; 
adaptação; Marrocos 
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Introduction 
 

Because of its vigor, productive 
potential, genetic and ecological 
diversity and adaptation to different 
climates, eucalyptus has been used all 
over the world in reforestations, 
particularly in Morocco. The first 
plantations were undertaken by the 
Division of Research and Forest 
Experimentation in arboreta, to assess 
their adaptation to Moroccan climatic 
and soil conditions.   

Very well adapted to all bioclimatic 
stages and to the different soils of 
Morocco, their economic role is 
nowadays incontestable. These trees are 
essentially destined for the production of 
pulp, although they can also be used as 
wood for the mining industry, telephone 
posts and charcoal. The eucalyptus 
leaves are also used in the 
pharmaceutical industry. Additionally, 
the flowers are an abundant source of 
nectar for bees and, as the flowering of 
annual plants is preceded and prolonged 
by the flowering of the eucalyptus, these 
trees provide a considerable increase in 
honey production. The tannins recovered 
from the bark constitute an additional 
product of the eucalyptus, being used in 
the leather industry.   

Although eucalyptus is generally 
considered to have great resistance to 
insects and diseases, frequent attacks by 
the eucalyptus longhorned borer, 
Phoracantha semipunctata, have been 
reported. This pest was mentioned for 
the first time in Morocco by Chararas in 
May 1973, detected in Selouane, 9 Km 
from the city of Nador.   

During the first years after its 
introduction, the species appears to have 
been rare but the exceptional drought 
from 1980 to 1986 probably contributed 

to its installation and subsequent 
dispersal. Nowadays the pest can be 
found widespread all over the country, 
from Oujda in the east to the Atlantic 
coast and from Tangiers in the north to 
Agadir in the south.  
 
Materials and methods 

 
Cartography was done of all species 

of eucalyptus planted in the following 
arboreta:    

 
1. The arboretum of Ain–Assou, 

oriental Maâmora, 7Km from the 
forest station, planted in 1958-
1959; it includes 19 species of 
eucalyptus. Its global surface is 
30,96ha; altitude 125 meters. The 
Lambert coordinates are 426.5 
and 397.5.   

2. The arboretum of Menager (also 
named the Smento Nord 
arboretum), created by Menager, 
located 5Km to the south/south-
west of Sidi-Yahia du Gharb; 
plantation from 1950-1954. Total 
surface of 22ha. Lambert 
coordinates 408 and 402; altitude 
30 meters. 

3. The arboretum of Sidi Mbarek, 
10Km east of Larache, close to the 
road to Tlat Rissani. Surface 
10,5ha, plantation 1961-1962.    

4. The arboretum of Izarene, 10Km 
east/north-east of Ouezzane, 
8000ha, altitude between 350 and 
650meters; first plantations from 
1956 to 1962, 34°19' 34°46'N and 
6°25' 6°30'W. 

In all locations an exhaustive count of 
all planted trees and an evaluation of 
their sanitary status were made. 
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Survival of the trees and their vigor 
was calculated as: 

 
                        Number of trees attacked 
T.V. = -------------------------------------------------- X 100, 
            Number of the remaining standing trees 

 
                   Number of remaining trees 
T.R. = ------------------------------------------------X 100. 

               Number of initially planted trees 

 
Results  
 
Three situations were observed in 

the arboretums studied (Tables 1 to 4):   
* species with good local adaptation; 
* species with fair adaptation; 
* species with weak adaptation. 

For the arboretum of Ain Assou, if we 
take the diagram of adaptation into 
account (Figure 1), four groups of 
eucalyptus can be seen. The first group is 
composed of species whose rate of vigor 
and rate of success are superior to 50%. 
The second group includes those with a 
rate of vigor above 50% and a rate of 
success lower than 50%. The third group 
is constituted by the species with a rate 
of vigor lower than 50% but a success 
rate higher than 50%. Finally, the fourth 
group is composed of species whose 
rates of vigor and success are both lower 
than 50%.   

 
 
Table 1 - Classification of the species of eucalyptus according to their decreasing vigor rate at 
the arboretum of Ain Assou 

 
 

N° 
The Eucalyptus 

Species 
Vigor Rate 

(%) 
Success 
Rate (%) 

Number of Remaining 
Standing Trees 

1 E. gardeneri 99.52 58.17 213 
2 E. cladocalyx 95.56 56.18 1217 
3 E. sargenti 94.33 24.46 265 
4 E. astringens 92.06 53.07 958 
5 E. falcata 82.72 65.73 712 
6 E. albens 78.73 67.72 489 
7 E. wandoo 63.41 68.14 246 
8 E. hemiphoia 62.91 66.48 240 
9 E. camaldulensis 61.23 69.09 8481 
10 E. occidentalis 60.03 54.06 1171 
11 E. slender 59.57 39.05 141 
12 E. melliodora 56.85 86.23 934 
13 E. tereticornis 50.33 74.40 1343 
14 E. leucoxylon 46.33 50.58 913 
15 E. rudis 41.83 82.64 895 
16 E. bosistoana 22.22 71.30 1287 
17 E. cornuta 21.62 37.58 407 
18 E. sideroxylon 20.01 79.16 1429 
19 E. gomphocephala 12.96 55.77 1812 

Legend: N°:  number corresponding to the species of eucalyptus 
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Figure 1 - Adaptation Diagram of Ain Assou arboretum 
 
 

Table 2 - Classification of the species of eucalyptus according to the decreasing vigor rate of 
Sidi M'Barek arboretum 
 

N° 
Eucalyptus 
Species 

Vigor Rate 
(%) 

Success 
Rate (%) 

Number of Remaining 
Standing Trees 

1 E. maideni 100.00 28.27 82 
2 E. paniculata 100.00 74.13 215 
3 E .oviformis 100.00 67.23 195 
4 E. rostrata 100.00 39.31 114 
5 E .grandis 100.00 69.65 202 
6 E. bosistoana 99.16 41.37 120 
7 E. gomphocephala 98.90 31.37 91 
8 E .cladocalyx 98.87 30.68 98 
9 E. triantha 97.51 55.51 161 
10 E. saligna 96.95 45.51 132 
11 E. diversicolor 95.76 40.68 118 
12 E. ovata 83.33 14.48 42 
13 E. gobulus  71.78 33.10 96 

Legend: N°:  number corresponding to the species of eucalyptus  
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Table 3 - Classification of the species of eucalyptus according to the decreasing vigor rate of 
the Menager arboretum 
 

N° 
Species of 
Eucalyptus 

Vigor Rate 
(%) 

Success Rate 
(%) 

Number of Remaining 
Standing Trees 

1 E. occidentalis 100.00 100.00 14 
2 E. stuartina 100.00 70.17 40 
3 E. odorata 100.00 45.09 23 
4 E. citriodara 100.00 34.00 34 
5 E. blakelyi 100.00 37.25 114 
6 E. boueriana 100.00 75.00 6 
7 E. poly 100.00 100.00 6 
8 E. rudis 100.00 61.90 13 
9 E. eximia 100.00 53.12 17 
10 E. melanophloia 100.00 62.74 32 
11 E. stoater 100.00 6.16 9 
12 E. sideroxylon 100.00 56.62 47 
13 E. callophylla 100.00 100.00 6 
14 E. maculata 100.00 29.91 15 
15 E. oviformis 100.00 55.55 110 
16 E. cladocalyx 97.98 44.87 745 
17 E. exserta 96.40 49.70 167 
18 E. punctata 96.28 33.19 242 
19 E. benthami 95.68 45.49 116 
20 E. paniculata 95.23 20.58 21 
21 E. ficifolia 94.23 18.90 52 
22 E. leucoxylon 92.71 35.27 206 
23 E. falcata 90.90 62.85 22 
24 E. lehmani 90.90 55.00 11 
25 E. hybride 87.17 39.00 39 
26 E. camaldulensis 85.71 32.74 234 
27 E. albens or hemiphoia 80.16 55.00 121 
28 E. polyanthémos 80.00 47.83 155 
29 E. robusta 75.70 71.81 247 
30 E. grandis 74.94 40.76 383 
31 E. bosistoana 74.21 37.75 256 
32 E. slender 71.82 30.52 181 
33 E. saligna 68.84 29.42 735 
34 E. mycrocoris 68.42 31.04 95 
35 E. globules 67.85 25.00 112 
36 E. botroyides 59.37 20.51 32 
37 E. maideni 55.43 54.57 1961 
38 E. macarthuri 0.00 30.00 9 

Legend: N°   :  number corresponding to the species of eucalyptus  
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Table 4 - Classification of the species of the eucalyptus according to the decreasing vigor rate 
of the Izarene arboretum  
 
 

N° Species of Eucalyptus 
Vigor Rate 

(%) 
Success Rate (%) 

Number of Remaining 
Standing Trees 

1 E. robertsoni 100.00 81.25 26 
2 E. huberiana 100.00 21.11 19 
3 E. cordieri 97.75 67.17 89 
4 E. punctata 96.85 38.95 127 
5 E. blakelyi  95.53 71.96 403 
6 E. melliodora 94.36 50.00 71 
7 E. cladocalyx 94.14 82.22 222 
8 E. maideni  93.78 31.16 177 
9 E. camaldulensis 92.74 95.09 620 
10 E. trabuti 90.25 63.24 277 
11 E. oviformis 88.97 63.50 127 
12 E. longifolia 88.88 15.62 45 
13 E. maculata 88.00 76.92 10 
14 E. goniocalyx 82.75 96.66 29 
15 E. deanei 82.17 73.72 101 
16 E. grandis 81.52 67.48 176 
17 E. sideroxylon 80.90 68.75 110 
18 E. saligna 80.85 17.05 94 
19 E. ovata 79.16 20.68 48 
20 E. diversicolor 77.77 46.87 225 
21 E. paniculata 77.68 66.82 139 
22 E. marginata 76.92 43.33 13 
23 E. pellita 76.66 60.00 30 
24 E. rubida 75.36 50.36 69 
25 E. dalrympleana 73.58 61.27 106 
26 E. bicostata 73.33 52.63 30 
27 E. botoyides 72.22 13.13 18 
28 E. rudis 71.78 48.70 319 
29 E. tereticormis 71.42 17.28 28 
30 E. fastigatalcata 69.94 69.42 193 
31 E. pilularis 66.07 86.15 56 
32 E. blaxlandi 65.78 52.05 38 
33 E. engenioides 64.70 34.0 34 
34 E. obliqua 63.46 53.60 52 
35 E. triantha 63.24 52.46 117 
36 E. stuartiana 60.20 44.14 89 
37 E. antipolitensis 55.55 62.02 18 
38 E. exserta 53.52 71.50 71 
39 E. bosistoana 52.57 78.82 175 
40 E. johntonii 45.45 55.0 22 
41 E. stimithii 42.85 4.66 7 
42 E. pochyloma 41.66 80.00 12 
43 E. robusta 37.03 86.17 81 
44 E. kirtoniana 33.78 74.00 74 
45 E. pruisona 33.33 50.00 15 
46 E. resenifera 28.71 95.28 101 
47 E. viminalis 28.28 70.04 152 
48 E. globulus 24.48 15.26 49 
49 E. alba 22.85 43.75 35 
50 E. gomphocephala 21.31 41.27 305 
51 E. mycrocoris 16.39 37.65 61 
52 E. viridis 13.92 79.00 79 
53 E. citriodora 10.00 10.00 10 
54 E. nitens 10.00 50.00 10 
55 E. sieberiana  5.55 60.00 18 
56 E. hemiphloia 4.85 40.87 103 
57 E.  frogatti 0.00 50.00 5 

Legend: N°: number corresponding to the species of eucalyptus 
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Furthermore, if we consider the rate 

of vigor it reveals the species that over 
the years have resisted better to the 
conditions of each station. The results 
reveal that the most well adapted species 
are E. gardeneri, E. cladocalyx, E. sargenti, 
E. astringens, E. falcata, and E. albens. 
Moderately adapted species are E. 
wandoo, E. hemiphloïa, E. camaldulensis, E. 
occidentalis, E. slender, E. melliodora and E. 
tereticornis. Finally, the least adapted 
species, with the highest pest damage, 
are E. leucoxylon, E. rudis, E. bosistoana, E. 
cornuta, E. sideroxylon and E. 
gomphocephala. 

The diagram of the Sidi M'Barek 
arboretum (Figure 2) shows that the trees 
are very vigorous. This is due to the 
geographical situation of the station, 
having a climate with humid, mild 
winters and an annual rainfall of  
900-1000 mm. In spite of these favorable 
conditions, we have detected some 
attacks of P. semipunctata, which may be 
related to the drought period that 
occurred in the previous years.   

In the Menager arboretum all (Figure 
3) species of eucalyptus have a vigor rate 
over 50%, except for E. marcarthuri. 
However, in terms of best adaptation, we 
propose the following species as 
indicated for planting in the perimeters 
of reforestation near that location: E. 
occidentalis, E. stuartina, E. boueriana, E. 
rudis, E. eximia, E. pollyan, E. melanophloïa, 
E. callophylla, E. oviformis, E. falcata, E. 
lehmani, E. albens, E. robusta and finally E. 
maidenii.   

The observations made in Izarene 
reveal species whose rate of vigor is 
100%, such as E. robertsoni and E. 
huberiana. Otherwise, the adaptation 
diagram (Figure 4) shows the existence 
of four groups of species: rate of vigor 
and success superior to 50%; rate of vigor 
superior to 50% and a rate of success 
lower than 50%; rate of vigor lower than 
50% and rate of success superior to 50%; 
and finally the last group, formed by 
species whose rate of vigor and success 
are both lower than 50%.   
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Figure 2 - Adaptation Diagram of Sidi M'Barek arboretum  
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Figure 3 - Adaptation Diagram of Menager arboretum  
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Figure 4 - Adaptation Diagram of the Izarene arboretum 
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Table 5 - Average rate of success (in %) of selected eucalyptus species in the four arboreta 
 

Species of 
Eucalyptus 

Arboretum  of 
AIN - ASSOU 

Arboretum of 
SIDI MBAREK 

Arboretum of 
MENAGER 

Arboretum of 
IZARENE 

Average 

E. cladocalyx 95.56 98.87 97.98 94.14 96.64 
E. bosistoana 22.22 99.16 74.21 52.57 62.04 
E.albens 78.73  80.16 4.85 54.58 
E. camaldulensis 61.23  85.71 92.74 79.89 
E. sideroxyon 2.01  100.00 80.90 66.97 
E. falcata 82.72  90.90  86.81 
E.occidentalis 60.03  100.00  80.2 
E. slender 59.57  71.82  65.69 
E. leucoxylon 46.33  92.71  69.52 
E. gomphocephala 12.96 98.90  21.31 44.39 
E. will melliodora 56.85   94.36 75.61 
E. tereticormis 50.33   71.42 60.88 
E. rudis 41.83  100.00 71.78 71.20 
E. maideni  100.00 55.43 93.78 83.07 
E. paniculata  100.00 96.28 77.68 91.32 
E. oviformis  100.00 100.00 88.97 96.32 
E. saligna  96.96 68.84 80.85 82.22 
E. gobulus  71.78 67.85 24.48 54.70 
E. grown  100.00 74.94 81.52 85.49 
E. diversicolor  95.76  77.77 86.77 
E. ovata  83.33  79.16 81.25 
E. robusta   75.70 37.03 56.37 
E triantha  97.51  63.24 80.38 
E. mycrocoris   68.42 16.39 42.41 
E. punctata   96.28 96.85 96.57 
 
 
Discussion  

 
In spite of their ecological plasticity, 

eucalyptuses have some pedological and 
climatic requirements which have to be 
respected in new plantations. In general, 
the eucalyptus introduced into Morocco 
adjusted well, before the severe drought 
of 1980-86, which prompted P. 
semipunctata attacks.   

However, the results showed that 
some species are very well adapted and 
highly vigorous in spite of the severe 
drought, such as E. sargenti, E. astringens, 
E. falcata, E cladocalyx and, less 
frequently, E. camaldulensis. These same 
species have also shown some resistance 

to P. semipunctata, which might in part be 
due to their nutritional value, in contrast 
with the species with rough and fibrous 
bark that have been greatly damaged by 
the longhorned borer over the years. 

In conclusion, there appears to be a 
strong relationship between the choice of 
trees by P. semipunctata and their 
hydrologic stress and general vigor, 
along with other factors such as origin of 
the seed and conditions of growth and 
maintenance. Finally, the xerophilous 
species of eucalyptus seem to be better 
adjusted to Morocco than the other 
groups of eucalyptus such as the 
calcicoles.   
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