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Algerian oak forests, extending over the entire northern littoral region, are attacked episodi-
cally by many defoliating Lepidoptera, of which Lymantria dispar (Linnaeus, 1758) (Lepi-
doptera Limantriidae) is the most widespread. In our study we aim to highlight the action of
the changes of trophic factors on the dynamics of the population of Lymantria dispar through
field inventory methods. Namely: the eggs counting by the line-transect method, picking of
the eggs, control of eggs quality. Carried out on two stations in the Kabylie region (Jijel), in
the forest of Béni Ider El M’sid (Taher) and that of the Ouled Djendjen Canton Boudouda
(Texanna). The obtained results show that Texanna station is distinguished by a very high
non-viable egg rate compared to Taher station, this is caused by the difference between the
phenology of Lymantria dispar and the host tree which is affected in its foliage by various
factors whose altitude is one of these factors.

INTRODUCTION

Forests are the main shelter for terrestrial biodi-
versity, as they represent an important link for the
successful integration of biodiversity conservation
and socio-economic development (Liang et al.,
2016). The Mediterranean forests are considered as
biodiversity hotspots (Myers et al., 2000; Quézel &
Médail 2003; Mendoza-Fernández et al., 2010; Ves-
sella et al., 2017; Tabet et al., 2018) , which is of
major interest in the context of biodiversity conser-
vation (Quézel et al., 1980). Forest dieback is be-
coming increasingly important due to long and

intense periods of drought (Camarero et al., 2015;
Lloret & Kitzberger, 2018). The cork oak is an en-
demic species which characterizes the western Me-
diterranean zone, from the economic point of view
it is the most important forest essence in North
Africa, and it has important interests for the ecolo-
gical and socio-economic balance (Piazzetta, 2006).

Cork forests in Algeria suffered a severe degra-
dation which was the cause of a loss of almost half
of the original surface of 450,000 Ha (Chenel,
1951)  and only 229,000 Ha remain that are consi-
dered productive (Aouadi et al., 2010). Consequen-
tly, the strong degradation of this forest species has
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racterization of the insect's eggs in its natural envi-
ronment, whose main objective is to try to deduce
the infested zones. 

This study constitutes a support for the decision
for a more rational management of infested species
in the Jijel region and to know the priority areas for
interventions. 

MATERIAL AND METHODS

Study area

In the sub-humid bioclimatic domain of the Jijel
region, two stations were chosen, the first being the
Ouleds Djendjen forest, Boudouda (Texanna), a
Quercus suber forest on a siliceous substratum, and
at an altitude of 850 m south of the wilaya of Jijel
and the second is the forest of Beni Ider, El M’sid
(Taher), a high forest Quercus suber anchored in a
shallow schistose substrate at an altitude of 570 m,
south-west of Jijel.

The methodology followed is classic and is di-
vided into three main phases which are detailed
below, after choosing 15 trees as samples for each
of the stations.

Phase of egg masses counting

The line-transect method has been adopted in
this work, it consists of randomly establishing at
the center of the sampling plot a series of fixed
routes, the latter is located in the middle of the plot
along these routes by moving at a regular interval
to count all egg masses. The entire tree is taken as
a sampling unit, the count of the egg masses is per-
formed on 15 selected trees on a systemic linear al-
titudinal transect, the objective is to avoid edge
effects (Chakali & Ghelem, 2008). Once spotted,
the clutches are dated and marked with numbered
tags.

Practically, we proceed to the counting of the
egg masses visually, from the ground. For each
sample tree, we do counting on the first meter of
the trunk, , and one meter around the tree. After ex-
ploring the trunk and its crevices, the observer
looks through the scaffold branches and shoots,
choosing systematically the branch whose diameter
is the smallest at each junction (Fraval, 1981;
Zeraia, 1988; Laaribya et al., 2010).

affected its productive capacity, which constitutes
a significant economic potential, and which has
greatly reduced in recent years (see Musset, 1954
and Roula & Chouial, 2005).

Among biotic Enemies, which may be a cause of
degradation of Mediterranean forests, Lymantria di-
spar (Linnaeus, 1758) (Tae Hwa Kang et al., 2017)
is a butterfly of the Lymantriidae family (Nierhaus-
Wunderwald & Wermlinger, 2001). This gypsy
moth is a pest of forest species (Gray, 2010), poly-
phagous and phyllophagous that lives on more than
300 species of trees and shrubs (Duan et al., 2011);
prefers oak leaves (Nierhaus-Wunderwald & Wer-
mlinger, 2001). The geographical distribution of  L.
dispar is remarkable: the Gypsy Moth, originates
from Korea and Japan (Sparks et al., 2013; Contarini
et al., 2016), has reached Scandinavia and the Me-
diterranean area passing through several countries
including, among others, China, Afghanistan and
Iran and Spain in Europe (Mecellem & Chakali,
2016). Fagaceae are widely threatened by this insect
in Algeria, Morocco and Tunisia  (Fraval, 1989; Vil-
lemant, 2006).

The very first observation of L. dispar infesta-
tions was recorded in the Edough Forest in the ni-
neteenth century (Mecellem & Chakali, 2016).
Since then, it has spread over all the oak forests of
northern Algeria, particularly in the oak forests of
Babors, in the forest of Blida and the forests of Ka-
bylie. It is also present in the majority of West-nor-
thern oak forests (Laaribya et al., 2010; Mecellem
& Chakali, 2016).

This insect is the origin of the disturbances of
the pollination of the oak species, which endange-
red its production of the glands and the regenera-
tion (Zeraia, 1988). The immediate nuisance of
Lymantria dispar is the weakening of the tree
which becomes vulnerable to the attack of xylo-
phagous insects and lignivorous fungi (Fraval,
1989).

The forestry services pointed out that in 1977,
Lymantria dispar invaded a very large forest area
affecting the whole of Jijel wilaya, between 1984
and 1989 a second major infestation was recorded
in the region, during which cork oak suffered signi-
ficant defoliation (Villemant, 2006).

The present study is based on the effect and ac-
tion of the trophic factor on the population dyna-
mics of Lymantria dispar. The interest of the
current research aims at the enumeration and cha-
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Relationship between the number of eggs
and the diameter of the egg masses

A partial correlation model was adopted to
highlight the nature of the link between the two pa-
rameters number of eggs and the egg masses diam-
eter for each station. These are positive and
significant correlations but are considered average
(Table 2).

Quality of the Lymantria dispar’s eggs

At the two stations selected, the percentage of
different categories of nonviable eggs (flattened,
dry and parasitized) compared to viable categories
is very important (Fig. 1).

Clutches are more exposed to the oophagous
parasite, Ooencyrtus kuvanae (Howard, 1910) (Hy-
menoptera Encyrtidae) and predator-dismantlers
such as Dermestes lardarius Linnaeus, 1758
(Coleoptera Dermestidae). The action of this pred-
ator is limited to 2 to 3 weeks after the laying period
of Lymantria dispar (Luciano & Prota, 1984).

The results revealed a significant difference (P
<0.001, χ216.27 = 53.589) between different types
of eggs (Table 3). The rate of viable eggs is higher
(73.23%) at the Texanna station compared to Taher
station (57.95%). The rate of parasitized eggs, un-
like viable eggs, is higher in the Taher station
(27.64%) than in the Texanna station (18.53%). The
remaining eggs (unhatched and flattened) ac-
counted for only 8.24% and 14.4% at both Texanna
and Taher stations, respectively (Fig. 2).

Place of preference for laying eggs

Statistical analysis showed no significant differ-
ence in the preference for laying eggs (P> 0.05,
χ23.84 = 0.633) (Table 4). The female has no pref-
erence with regard to the place of deposit of her
eggs on the tree.

The same observations can be noted for the two
Taher and Texanna study areas, and despite the dif-
ference in certain factors, in particular altitude, the
variation in environmental conditions is little.

On the trees, the majority of the clutches are de-
posited on the trunks where population density of
the insect is low. However, during outbreaks, the
number of laying increases, and the insect lays and
places its eggs all over the tree.
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For each tree two counts are made by two peo-
ple in order to better quantify and confirm the num-
ber of lepidopteran egg masses. The majority of
females lay their eggs on the lower parts of the
branches to better protect themselves against natu-
ral enemies, including birds.

Egg masses collection

We measure the diameters of the  clutches
masses using a vernier caliper. These egg masses
are collected and put into perforated bags to ensure
aeration of the eggs. In the laboratory, with a binoc-
ular loupe, the eggs counting is done for each mass
of eggs. The technique used in the counting of non-
viable eggs (unhatched, flattened and parasitized)
as well as the removal of eggs from their fluff is that
proposed by Fraval (1989).

Control of Lymantria dispar eggs

After a first check (removal of fluff, counting
of unhatched eggs, hatched, parasitized, dry, and
broken eggs), we were able to determine the dif-
ferent states of lepidopteran eggs at the two study
stations.

RESULT AND DISCUSSION

The analysis results of the collected data are or-
ganized in four steps, namely: 

1) comparison of the number of eggs and the di-
ameter of the egg masses between the two stations,     

2) relationship between the number of eggs and
the diameter of the egg masses of the two sites,

3) the results relating to the quality of the eggs
of Lymantria dispar, 

4) place of preference for laying eggs.

Number of eggs and diameter of egg masses

Statistical analysis showed no significant differ-
ence in the number of eggs for the two stations stud-
ied (P> 0.05, F3.92 = 2.367). On the other hand, a
significant difference is recorded for the diameter
of the clutches (P = 0.039, F3.92 = 4.363). The av-
erage diameter of lepidopteran clutches at the Taher
station is larger than that of the Texanna station
(Table 1).
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Table 1:  Number and diameter of laying-eggs in both Taher and Texanna stations (Mean ± ES). The averages followed by
different letters in the columns are significantly different (ANOVA; * P <0.05). F: calculated factor. P: probability, d.d.l .:
degrees of freedom. v1 = 1, v2 = 118. n: number of repetitions.

Table 2. Correlation coefficients (r) between the number of eggs and the diameter of the egg. * P < 0.05. ** P < 0.01.

Table 3. Statistical analysis of egg quality. (v: degrees of freedom, *P < 0.001).

Table 4. Place of preference for depositing the egg masses. (v: degrees of freedom).
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DISCUSSION

The issues addressed in this study provide addi-
tional information on the behavior of L. dispar in
its natural environment.

The abundance of the clutches observed during
our census shows the females’ high reproductive
success of L. dispar. The presence of unfertilized
eggs in large numbers in the egg-laying and eggs
undergoing high mortality is probably due to poor
trophic conditions (Fraval, 1989), the environmen-

tal conditions affect the periods and durations of L.
dispar development phases in its natural environ-
ment (Hlasny et al., 2015). This desynchronism be-
tween the phenology of the L. dispar and the host
tree is undoubtedly the determining factor of the
presence of unfertilized eggs, since the larval de-
velopment phase is more sensitive to sudden envi-
ronmental changes, which may have a spreading of
the infestation period of 3 to 4 years in the case of
coastal werate trees (Fraval, 1989; Khous & De-
molin, 1997; Mecellem & Chakali, 2016).
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Figure 2. Categories of Lymantria dispar eggs providing information on the causes of death. (V: viable, P: parasited, C:
broken, A: flattened (not fertilized), S: dry (dead embryo).

Figure 1.  Percentage of different eggs categories at both stations (Taher and Texanna).
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In most cases, it should be assumed that natural
enemies are sufficient to reduce defoliator popula-
tions. Ooencyrtus kuvanae is the only oophagous
parasite of Lymantria dispar recorded at the level
of the two stations but also the predators-deniers
such as Dermestes lardarius, among others, were
present and did important damage to the bombyx’s
eggs. This result is confirmed by the work of Morsli
(2008) and also by those of Basir et al. (2005).

Large foci have been localized at medium alti-
tude (570 m) at the level of El M’Sid (Taher) cork
oak. Defoliation at the level of the plains is char-
acterized by their extension on large surfaces con-
trary to high altitudes as in the case Boudouda
(Texanna 850 m), at the level of high altitudes the
defoliation affects the forest massifs successively
during considerable periods of time (Zamoum et
al., 2014).

Lymantria dispar is a very dynamic species,
able to live at the expense of forests and very varied
species (Duan et al., 2011) under very different cli-
matic conditions (Mecellem & Chakali, 2016). In
eastern Algeria, in the case of delayed budding of
the cork oak or when the clutches are distant from
the host plant, the larvae can continue a part of their
development on some tree species (Stoyenoff et al.,
1994; Ouakid et al., 2001; Morsli, 2008). The other
cause that facilitates the frequent attack and the in-
stallation of this pest on the forests of the study area
is their weakening by the human intervention and
consequently the frequent fires (Zamoum et al.,
2014).

The vast operations of struggle put into action
today do not prevent the increase of the areas  sub-
jected to the defoliation of this lepidoptere. The ac-
tion of this gypsy moth can result in the weakening
of the attacked tree subjects, the latter being sub-
jected to a strong attack of xylophagous and ligniv-
orous insects and parasites which can in their turn
weaken the affected stands.

Lymantria dispar is the best-known defoliator
and the most widespread defoliator in cork oak
forests, causing spectacular defoliation periodically,
its attack is made according to an altitudinal gradi-
ent where the infested species are more and more
green with late growth, suitable for the completion
of its development cycle and to ensure its sustain-
ability.

Apart from any parasitic causes of this defolia-
tor, the latter showed a good dynamism which is

proved by the good progress of the laying on the
majority of the compartments of the tree. This trans-
lates the preference of the gypsy moth of this
species cork oak which offered him optimal devel-
opment.

Actions to control this type of insect pest have
priority and urgency for affected stands, especially
forests with high susceptibility to caterpillar attack.

ACKNOWLEDGEMENTS

My particular  thanks go to Mr Kerris Tayeb for
helping us to obtain a permit to work in the ento-
mology laboratory of the regional forest research
station of Jijel. I also thank very much Mr Ab-
delkrim Arar of the university of M’sila in Algeria
and Slimane Tabet of the university of Mila in Al-
geria for their precious help in carrying out this
work.

REFERENCES

Aouadi A., Khaznadar M. & Aouadi H., 2010. La relance
du chêne-liège dans le plan national de reboisement
en Algérie. Forêt méditerranéenne, 31: 45–54.

Basir E., El Antry S. & Atay Kadiri Z., 2005. Cartogra-
phie des infestations de Lymantria dispar et superfi-
cies traitées contre le ravageur entre 1990 et 2004 en
subéraie de la Mamora (Maroc). International Organ-
isation for Biological Control (IOBC)/West Palearc-
tic Regional Seciton (wprs) Bulletin, 28: 163–168.

Camarero J.J., Gazol A., Sangüesa-Barreda G., Oliva J.
& Vicente-Serrano S.M., 2015. To die or not to die:
early warnings of tree dieback in response to a severe
drought. Journal of Ecology, 103: 44–57. https://
doi.org/10.1111/1365-2745.12295

Chakali G. & Ghelem M., 2008. Etat sanitaire des sub-
éraies en Algérie. Annales de la recherche forestière
au Maroc. Centre national de la recherche forestière,
39: 93–99.

Chenel P., 1951. Le Liège en Algérie: Importance et Ré-
partision. Annales de Géographie, 60: 296–299.
https:// doi.org/10.3406/geo.1951.13280 

Contarini M., Ruiu L., Pilarska D. & Luciano P., 2016.
Different susceptibility of indigenous populations of
Lymantria dispar to the exotic entomopathogen En-
tomophaga maimaiga Edd. Journal of Applied Ento-
mology, 140: 317–321. https://doi.org/10.1111/jen.
12267

Duan L.Q.,  Otvos I.S., Xu L.B., Conder N. & Wang Y.,
2011. Comparison of the activities of three LdMNPV

574



Characterization of gypsy moth Lymantria dispar eggs in Cork oak forests of the Kabylie region (Algeria)

isolates in the laboratory against the chinese strain of
asian Gypsy Moth. Open Entomology Journal, 5: 24–
30. https://doi.org/10.2174/1874407901105010024

Fraval A., 1981.  Lymantria dispar, Ed. Actes, Rabat, 220
pp.

Fraval A., 1989. Degats et nuisances. In: Fraval A. (Ed.),
Lymantria dispar. Actes Editions, Rabat, Morocco,
pp. 73–76.

Gray D.R., 2010. Hitchhikers on trade routes: A phenol-
ogy model estimates the probabilities of Gypsy Moth
introduction and establishment. Ecological Applica-
tions, 20: 2300–2309.  https://doi.org/10. 1890/09-
1540.1

Hlasny T., Trombik J., Holusa J., Lukasova K., Grendar
M., Turcani M., Zúbrik M., Tabaković-Tošić M.,
Hirka A., Buksha I., Modlingeret R., Kacprzyk M. &
Csóka G., 2015. Multi-decade patterns of gypsy moth
fluctuations in the Carpathian Mountains and options
for outbreak forecasting. Journal of Pest Science,  89:
413–425.

Kang T.H., Han S.H. & Lee H.S., 2017. Genetic structure
and demographic history of Lymantria dispar (Lin-
naeus, 1758) (Lepidoptera: Erebidae) in its area of
origin and adjacent areas. Ecology and evolution, 7:
9162–9178. doi: 10.1002/ece3.3467

Khous M.G. & Demolin G., 1997. Contribution à la dy-
namique intracyclique de Lymantria dispar L. en
forêt de Tikijda (Parc National). Bulletin de la Société
d'histoire naturelle d'Afrique du Nord, 72: 65–79.

Laaribya S., Gmira N. & Alaoui A., 2010. Towards a co-
ordinated development of the forest of Maamora
(Morocco). Journal of Forestry Faculty - Kastamonu
University -Turquie, Kasım, 10: 172–179.

Liang L., Hawbaker T.J., Zhu Z., Li X. & Gong P., 2016.
Forest disturbance interactions and successional path-
ways in the Southern Rocky Mountains. Forest Ecol-
ogy and Management, 375: 35–45. https://doi.org/
10.1016/j.foreco.2016.05.010

Lloret F. & Kitzberger T., 2018. Historical and event-
based bioclimatic suitability predicts regional forest
vulnerability to compound effects of severe drought
and bark beetle infestation. Global Change Biology,
24: 1952–1964. https://doi.org/10.1111/gcb.14039

Luciano P. & Prota R., 1984. Osservazioni su alcuni fat-
tori che influenzano la dinamica di popolazione di
Lymantria dispar L. In: Atti 4° Simposio Dinamica
Popolazioni, Parma, Italy, 22–24 October 1981, pp
141–152. 

Mecellem D. & Chakali G., 2016. Biological and eco-
logical characteristics of Gypsy Moth, Lymantria dis-
par L. (Lep. Lymantriidae) in the gradation phase's
in Blideen Atlas forest (Algeria). Advances in Envi-
ronmental Biology, 10: 192–200. 

Mendoza-Fernández A., Pérez-García F.J., Medina-Ca-
zorla J.M., Martínez-Hernández F., Garrido-Becerra

J.A., Sánchez E.S. & Mota J.F., 2010. Gap Analysis
and selection of reserves for the threatened flora of
eastern Andalusia, a hot spot in the eastern Mediter-
ranean region. Acta Botanica Gallica, 157: 749–767. 

Morsli S., 2008. Écologie et biologie du Bombyx dis-
parate, Lymantria dispar L. (Lep.: Lymantriidae)
dans le parc national de Chréa. Thèse de doctorat. In-
stitut National d’Agronomie, El Harrach, Algérie, 73
pp.

Musset R., 1954. Le bois en France: production et com-
merce. In Annales de géographie. Société de géogra-
phie,  63: 237–238.

Myers N., Mittermeier R.A., Mittermeier C.G., Da Fon-
seca G.A. & Kent J., 2000. Biodiversity hotspots for
conservation priorities. Nature, 403: 853–858.

Nierhaus-Wunderwald D. & Wermlinger B., 2001. Le
bombyx disparate (Lymantria dispar L.).  WSL Swiss
Federal Research Institute. Birmensdorf, 34: 1-8. 

Ouakid M.L., Farine J.P. &  Soltani N., 2001. Evaluation
de l’activité entomopathogène d’une souche locale
du champignon Metarhyziumani sophiae sur les
larves de Lymantria dispar. International Organisa-
tion for Biological Control (IOBC). West Palearctic
Regional Section (WPRS). Bulletin, 28: 185–191.

Piazzetta R., 2006. Le liège: un produit typiquement
méditerranéen. Forêt méditerranéenne, 27: 147–149.

Quézel P., Barbero M., Bonnin G. & Loisel R., 1980.
Essai de corrélations phytosociologiques et bioclima-
tiques entre quelques structures actuelles et passées
de végétation méditerranéenne. Revue des sciences
naturelles, Montpellier, N° hors série: 89/1000. 

Quézel P. & Médail F., 2003. Ecologie et biogéographie
des forêts du bassin Méditerranéen. Elsevier, Paris,
574 pp. 

Roula B. & Chouial A., 2005. Conception et mise au
point de substrats de culture pour la production de
plants de chêne liège (Quercus suber L.) à partir de
matériaux locaux. Journal Algérien des Régions
Arides, 38: 1–43.

Sparks M.E., Blackburn M.B., Kuhar D. & Gundersen-
Rindal D.E., 2013. Transcriptome of the Lymantria
dispar (Gypsy Moth) Larval Midgut in Response to
Infection by Bacillus thuringiensis. PLoSONE; 8:
e61190. https://doi.org/10.1371/journal.pone.00611
90

Stoyenoff J.L., Witter J.A. & Montgomery M.E., 1994.
Gypsymoth (Lepidoptera: Lymantriidae) perform-
ance in relation to Egg Hatch and feeding initiation
times. Environmental Entomology, 23: 1450–1458.

Tabet S., Belhemra M., Francois L. & Arar A., 2018.
Evaluation by prediction of the natural range shrink-
age of Quercus ilex L. in eastern Algeria. Forestist,
68: 7–15. https://doi.org/10.5152/forestist.2018.
002

Vessella F., López-Tirado J., Simeone M.C., Schirone B.,

575



&  Hidalgo P.J., 2017. A tree species range in the face
of climate change: cork oak as a study case for the
Mediterranean biome. European Journal of Forest
Research, 136: 555–569.

Villemant C., 2006. Bilan de la situation de Lymantria
dispar dans l’ouest de bassin méditerranéen. Actes
du Congrès International Entomologie et Nématolo-
gie; Institut National Agronomique 2006, El Harrach,
Alger, pp. 101–114.

Zamoum M., Khemici M. & Bahmane R., 2014. Grada-

tion et régulation de Lymantria dispar L. (Lepi-
doptera, Lymantriidae) avec Bacillus thuringiensis
Berliner var. kurstaki dans les subéraies du centre et
de l’est algérien. Phytoprotection, 94: 13–18.  https://
doi.org/10.7202/1027062ar

Zeraia L., 1988. Relation entre la croissance de l'appareil
aérien de Quercus suber L. et le comportement de Ly-
mantria dispar. Application au groupement phytoso-
ciologique à Quercus suber. Annales de l’Institut
national agronomique, El Harrach, 12: 1–26.

FAHIMA NEFFAR ET ALII576


