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ABSTRACT 
This work focuses on the behavior of gypsy moth chronological in its natural environment. We conducted larval sampling only in the cork 

oak forests, the pupae in three stations and the counting of spawning in the different sites surveyed. The count of clutches was performed 

using a line systematic sampling. The chronology of gypsy moth ecophase’s in relation to altitude have been realised on the basis on regular 
investigation in the study sites. Concerning biometrics larval stages we took into account the lengths of larvae as well as the length and 

width of their head capsules. Also we took the weight of the nymphs and measured their lengths and widths. Statistical tests were performed 

on the various parameters studied to highlight the relationship between the environment and the insect study. The results concerning counts 
laying show the existence of significant variables mean values from one station to another it is results from the variable quality of food that 

directly affects female fertility.  The recorded values are respectively 32 and 20 eggs-mass per cork oak tree and chestnut, while in e altitude 

Holm oak forest average of 14 eggs-mass per tree. Another important result shows that the emergence of L. dispar in Holm oak forest 
altitude is later than cork oak forests; the offset is recorded in the range of about twenty days. This shift is directly related to average 

temperatures that varied altitudinal a plant; they are higher in low altitude. The biometric and statistical study performed on our samples 

shows the existence of six larval stages put in evidence with statistical tests. Finally, the sex ratio of L. dispar shows a dominance of females 
on cork oak and chestnut with respective values of 0.63 and 0.67, whereas in Holm oak altitude the sex ratio tends to be balanced (0.98) the 

results presented are dependent on supply conditions. This study provides information on the biology and ecology of L. dispar causing 

important damage to the cork oak forest in particular. The study helps to identify regional outbreaks of gypsy moth and accurately determine 

the dates for eclosion eggs and larval development in each study site to delimit the treatment areas and establish a gypsy moth management 

plan and streamline treatment. 
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INTRODUCTION 

In dimming phase, Gypsy moth is a pest of forest environments [10], phyllophagous and polyphagous 

known to feed on over 300 species of trees and shrubs [8], it’s' preferentially feeds on oak leaves [19]. The 

insect is characterized by a remarkable geographical distribution of its size and its extension. The Gypsy Moth is 

native to Japan and Korea [6; 18]. From there he won step by step, China, Afghanistan, Iran, Europe (from 

Scandinavia to Spain) and the Mediterranean islands. In North Africa, the insect is widely distributed on 

fagaceae; in Tunisia, Algeria and Morocco [9; 22].  

http://www.aensiweb.com/aeb.html


193                                                    Dalila Mecellem and Gahdab Chakali, 2016 

Advances in Environmental Biology, 10(5) May 2016, Pages: 192-199 

 

In Algeria, the first observation of infestations of L. dispar was reported in the 19th century in the forest 

Edough, near the city of Annaba [4]. Since then, this insect has spread all the oak forests of northern Algeria 

particularly in Kabylia forest, in Blida forest and the Babors oak forests located between the Milla and Setif 

areas. In the northwest, it is present in the majority of oak [13; 16]. Monovoltine it relatively simple cycle, 

keyed to that of deciduous trees [9]. Outbreaks occur in March and April. The caterpillars live on leaves, and 

develop in from 6 to 9 weeks. The males develop 5 instars and females 6 stages [2]. The duration of the 

nymphal stage is 2 to 3 weeks after emergence the female performs a single egg within 24 hours after mating 

[9]. This study is conducted in Chréa National Park from 2007 to 2008, and is made forests characterized by a 

training cork oak, chestnut and holm oak forest. Under the protection of forests we followed the last gradation L. 

dispar populations to obtain information on the ecological and biological behavior of the pest in its natural 

environment. Studies in this field in Algeria are fragmentary. The lack of data and the extent of damage 

recorded in forest environments led us in the choice of subject, indeed the introduction of alien insects and 

pathogens they contain have a crushing impact ecological, socio-economic and scalable on forest ecosystems 

they invade [7]. The first observations were carried out in a chestnut forest, with regular and periodic 

monitoring of populations during the development of the cork oak area gradation in holm oak forest, and 

chestnut. In 2007, the population grew in a remarkable way, earning the extension, and promoting new 

outbreaks of gypsy moth [15; 17]. That same year, during the period when the numbers are at their peak (March 

to August), total defoliation were recorded in Bouarfa  cork oak forest in the chestnut and the altitude holm oak 

forest. In 2008 a sharp decline in populations of the pest was recorded and a high rate of larva dead was 

observed. Generally the duration of infestation is 3 to 4 years in coastal cork forests, and is limited to only 2 

years in oak Mountains [3].  
The present work is divided into two parts, initially we are moving on the distribution and concentration of 

populations of L. dispar, if it is distributed at all forests, so its distribution is balanced or not. Liebhold [14] and 

Régnière [20], noted that the study of the abundance of the spongy through time and space, is very important to 

set an effective policy and a response can be greatly facilitated by the application of scientific knowledge to 

interpret historical trends and propose a model of likely scenarios.  

The second part of this work concerns the biometric study and comparison of results obtained in different 

areas.  

In our case, a thorough knowledge of the chronology of development and ecology of the gypsy moth can 

devise a strategy management and effective monitoring to achieve objectives based on the analysis of the factors 

described in this document. 

 

 

MATERIAL AND METHODS 

In first time the investigations conducted in Chréa National Park allowed to retain three stations infested us 

as an altitudinal level a cork oak forest located in the Bouarfa area, a chestnut and a holm oak forest, located in 

Chréa National Park area. The sites belonging to the grouping and subhumid bioclimatic concentrations of 

populations of gypsy moth. The Chréa National Park is located at 50Kms south of the capital Algiers, it extends 

in a sling on 26587 hectares along the central parts of the Atlas mountains, it is between longitudes East (3 ° 20 

'2 and 40') and the northern latitudes (36 ° 30 'and 36 ° 19') [1]. It dominates to the North Plain Mitidja, the hills 

of the Sahel, the mountains of Chenoa and the mediterranean sea. To the south, the view stretches over the 

Medea region and troughs of Meurdja Mektaa and wadis [1]. To the west, the mountainous terrain of eastern 

termination Ouarsenis; and to the east, the view stretches over the hills of the chain of Djurdjura. The cork oak 

forest of Bouarfa belongs to the Blida region, it is a stretch with Chréa National Park. It dominates to the North 

Plain Mitidja Oued el Kebir; south, the view stretches over the Medea tray, and the forest of Beni Salah. To the 

west, the Chiffa; and towards the East, Jebel Feraoun. Environmental data stations are grouped in Table 1. 

Table 1: Characteristics of study sites 
Region of Blida Forest type Altitudes (m) Coordinates 

Bouarfa Pure cork oak forests 600 2° 80 00 E et 36° 43 90 N 

Chréa Chestnut Grove 1025 2° 52 21 E et 36° 26 49 N 

Chréa Holm oak forest 1388 2°53 46  E et 36°26 24   N 

 

Methodology adopted: 

The eggs masses counting of L. dispar in cork oak , chestnut and holm oak forests in altitude was carried out 

on 30 trees per site in 2008 from August, corresponding to the end of the laying or on a total of 90 sample trees. 

The method is used by Herard and Fraval in 1975 [9], which perform a selection of 30 trees at random (for 

effectors counts of spawning). Thus, the counts were made from the base of the tree browsing gaze scaffold 

branches and twigs, exploring the trunk and crevices. Each tree is considered sampling unit at random. 
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Chronology development of L. dispar with altitudinal relation:  

During the life cycle of 2007-2008, four observations are conducted monthly on the all areas prospected 

along the cycle track is 12 months, this to observe the different biological states of L. dispar in its biotope. From 

April to August of 2007, two visits per week were made in the three stations to identify more accurately the 

dates of the different stages of life cycle of the insect in its natural habitat.  

 

Biometrics larval stages: 

Two batches of a hundred larvae of L. dispar all stages from the cork oak were randomly taken in April and 

June 2007, during its development for biometric analysis. The measures relate to the length of each track and 

collected on the length and width of the head capsule using an electronic caliper. The biometric study concerned 

only the larvae collected on cork oak, the main host plant of L. dispar. 

 

Biometrics and weighted nymphs: 

Measures lengths and maximum widths have been made using a foot electronic slide of 63 male’s pupae, 67 

females collected on cork oak, holm oak and chestnut. The same nymphs were weighed using an electronic 

precision balance (0,001g) to highlight the effect of diet on populations of gypsy moth. 

 

Determination of Sex ratio: 

 (Sex ratio: ratio between the number of males and of female’s individuals) 

The size is a practical criterion to separate the two sex’s chrysalis stage. It is known that females are larger 

with a size ranging from 2 to 3.5 cm long, compared to males are on average 1.5 to 2 cm [19]. Sexing was 

performed by examining the abdominal ends nymphs under a dissecting microscope. Females differ by the 

position of genital furrow which is widely separated from the anus compared to males [9]. Sexing was 

performed on 3 batches of 162, 134, and 175 nymphs from the three sites surveyed cork oak forests, chestnut 

and holm oak forest respectively. The nymphs were collected randomly over fifteen trees at each station. 

 

Data analysis: 

Simple descriptive statistical analysis and comparison of the average one and two factors were performed 

using Statistica 6.2 software on data from pundits numbers about thirty trees of each host plant, the biometric 

data of larvae and pupae L. dispar and the weight of the past, after we be normal this data. 

 

 

Results: 

Enumeration of pundits: 

The average number of pundits by host plant ranges from 14 to 32, respectively Q. ilex and Q. Suber and C. 

Sativa, the average is 20 clutches per tree. The quantized extreme values are highly variable in all three cases 

and the standard deviations are very high compared to the calculated average (Table 2). 

 
Table 2: Descriptive analysis of quantified by host plant spawning in 2008. 

Host plants Q. suber C. sativa Q. ilex 

Number of trees sampled 30 30 30 

Many pundits quantified 960 594 450 

Average number of clutches per tree 32±16 20±8 14±8 

Extremes 12-80 3-32 5-31 

Probability p= 0,0001*** 

 

In descriptive statistics, averaging can waste a lot of biological information. To avoid this we have 

conducted analyzes of variance, after we be normal data. The comparison of average egg laying quantified on 

different trees shows a very highly significant difference. 

 

Biological behavior: 

Periodic observations, made in 2008 were used to characterize the various biological states of L. dispar in 

its habitat over time. Periods and durations of chronological stages of insect development are summarized in 

Table 3. 

 
Table 3: Eco phases L. dispar in relation to the elevation (2008) 

Stages Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 

Embryonic 

 ---------------                      ----------------------------------- 

******************                                   ******************************** 

 
Larvals 

                             --------------- 
                                 ***************** 

 

Nymphal 

                                                          ------ 

                                                                 ****** 
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Adult 

                                           ------ 

                                              *****                                      

---: L. dispar chronological phases in lowland cork oak forests of Bouarfa (600m)           
***: L. dispar chronological phases in the altitude holm oak forest of   Chréa (1388 m) 

 

The first hatching caterpillars cork oak forests were held March 28, 2008, larval development was spread 

until June 6, beginning of training pupae. From 20June  we noted the emergence of the first adults and 

depositing the first clutches. In the holm oak forest of altitude, training chrysalis began on 25 June, and the first 

flights were observed on 6 July, a law lag of twenty days between the two stations (figure1).   

 

Fig. 1: Biological behavior of gypsy moth 

 

Biometrics larval stages: 

Frequency analysis conducted on measured tracked batches, highlights the model classes according to the 

size, length and width of the head capsule. The synthesis of biometric results for the larval development of L. 

dispar of cork oak is grouped in Table 4. 

 
Table 4: Biometrics larval stages of L. dispar. 

Larval stages Track length (mm) Length of head capsules (mm) Width of head capsules (mm) 

L1 < 12 < 1,83 <  1,69 

L2 12-19 1,83-2,66 1,69-2,54 

L3 19-25 2,66-3,5 2,54-3,38 

L4 25-31 3,5-4,3 3,38-4,23 

L5 31-31 4,3-5,1 4,23-5,08 

L6 > 38 > 5,1 > 5,92 

Probabilities 0,0001*** 0,001** 0,003** 

Ch² = 13,97 5,49 4,68 

 

The frequency analysis shows that the length of the tracks is the most significant parameter for the 

characterization of the different larval stages of development with a very highly significant probability. 

 

Sex ratio, biometrics and weighed chrysalis: 

Sex ratio: 

The sex ratio chrysalis lots of L. dispar harvested on various host plants are summarized in Table 5. 
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Table 5: Sex ratios Values 

Study sites Number of examined nymph Number of nymphs Sex ratios 

males females 

Oak cork 162 63 99 0,63 

Chataigneraie 134 54 80 0,67 

Holm oak 175 87 88 0,98 

 

On cork oak and chestnut, the sex ratio is respectively 0.63 and 0.67; in  holm oak forest it tends to balance 

(Table 5). Liebhold et al. [14] noted that fluctuating numbers of L. dispar are very dependent on the 

characteristics of trees that offer him foliage, support and shelter. Similarly, the composition of a population 

remains dependent on the phase of the infestation and the nutritional quality [5].  
 

Biometrics nymphs: 

On the basis of measurements of lengths and widths chrysalis of L. dispar, and after testing the normality of 

the data collected, an ANOVA was performed in order to identify a possible effect of diet on the size of both 

sexes (Table 6). 

 
Table 6: Significance Tests according to sex and host plant (anova_final_fact). 

Source of variation Values Effect dl Error dl F Prob. 

Ord. Origin 0,007224 2 384 26387,58 0,0001*** 

Hosts plants 0,661425 4 768 44,08 0,0001*** 

Sexes 0,216919 2 384 693,12 0,0001*** 

Host plant X Sexes 0,851843 4 768 16,03 0,0001*** 

 

The averages Comparing shows very highly significant differences between the length and the width of the 

male pupae and gypsy moth females collected one of these various host plants. 

 

Weighed chrysalis: 

The summary of weights of L. dispar pupae collected on various host plants is shown in Table 7. 

 
Table 7. Descriptive analysis of L. dispar nymphs weighing considered in relation to host plants 

Host plant Oak cork Chestnut Holm oak 

Sexes Males Females Males Females Males Females 

Number of examined nymph 63 67 63 67 63 67 

Averages 0,52±0,13 1,52±0,33 0,44±0,11 1,12±0,39 0,38±0,06 0,68±0,29 

Extreme values 0,26-1,02 1,02-2,89 0,26-0,87 0,45-1,85 0,26-0,46 0,13-1,61 

 

On the basis of these results, there is variability in the distribution of weight by plant host chrysalis with 

large standard deviations for the female population compared to the male population. The analysis of the 

influence of diet on the pupal weight is illustrated in Figure 2. 
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F (4, 394) =54,840, p=0, 0001*** 

 
Fig. 2: Comparison of weights of chrysalis 

 

The comparison of means shows highly significant differences (p = 0.0001) between male and female 

chrysalis collected on different host plants. On the cork oak the average weight of chrysalis; male and female is 

higher than the other two species, with values of 0.52 and 1,52g. The nymphs of L. dispar sampled chestnut 

weigh on average 0.44 g for males and 1.12 g for females. The lowest values were recorded on holm oak with 

an average weight of 0.38 g for males and 0.68 g for females. To determine the relationship between the 

different variables studied; host plants, sexes, weights, lengths, and widths associated with the gypsy moth 

chrysalis, we made a classification of variables (Figure 3).   

 

Dendrogram 5 variables 

Dist. Euclidean 

 
Fig. 3: Distribution of hierarchical five variables related to chrysalis 

 

The aggregation distance includes the similarity of neighboring variables, length, width and weight of 

nymphs. The proportionality between the variables related to the size and sex of the insect. Sex chrysalis is 

related to the host plant. Variables related to the insect remain under the control of host plants. 
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Discussion: 

The issues discussed in this study provide additional information on the behavior of L. dispar in its natural 

environment. 

The average density of the recorded L.dispar eggs masses in this study is very significant for host plants; 

cork oak, chestnut and holm oak, concentration and distribution in surveyed sites and in connection with food. 

The eggs masses counting on the three host plants revealed different average this variation between host species 

illustrates that females of L. dispar have a tendency to choose the trees on which they lay their eggs and ensure a 

better development in their offspring. His periodic observations on the gypsy moth biological behavior show a 

lag of twenty days from the cork oak forest and altitude holm oak forest indeed environmental conditions 

determine the periods and durations of the stages of development of gypsy moth in its natural environment [11].  

The periodic observations on the gypsy moth biological behavior show a lag of twenty days from the cork oak 

forest and environmental conditions of altitude holm oak forest Indeed determine the Periods and durations of 

the stages of development of gypsy moth in natural environment [11].  

A Biometric study conducted on a population of larval L. dispar from cork oak separated six larval stages, 

depending on the size, length and width of the cephalic capsules results are comparable with those established 

by Soria (1987) on a population L. dispar from Quercus pyrenaica in Spain. In this context the author notes that 

at the first stage in size from 3 to 12mm, the second is between 10 and 18mm, the third stage is from 14 to 25 

mm, and the fourth stage is between 20 and 30mm. The lengths of the last two classes mark values greater than 

40mm that are relatively more meaningful that the consideration population. About the measurements of the 

widths of head capsules, Kamal et al. [12] noted the relatively low values to values obtained for the first 5 larval 

stages. The results presented are dependent on supply conditions and the dimming phase [9], which makes 

difficult the final characterization of a given stage. The study on the size and weight of chrysalis of L. dispar 

showed variations related to sex and the host plant. The weight and the largest size were recorded on 

populations from cork oak. According [9], weighing chrysalis information on the quality of the population in 

relation to larval feeding. This results also show that the foliage quality has a greater effect on weight female 

chrysalis, than males. Cocco and al. [5] note that the L. dispar male larvae are less demanding supply most 

females. The recorded values confirm the selection of the insect to its host plant.  

 

Conclusion: 

The gypsy moth has a broad distribution of all oak forests in northern Algeria. It occurs cyclically and 

periodically by spectacular defoliations in several cork forests. The study conducted in forest stands of Blida 

Atlas since 2007 has highlighted the main ecological and biological aspects of the insect phase dimming. The 

results will enrich and complete the different existing work on gypsy moth. 

In the sites explored L. dispar preferentially search cork oak, second it feeds on the chestnut. After the 

foliage depletion of these populations preferred host plants altitude migrate in search of holm oak which has a 

late growth and other tree and shrub species such as Cistus crispus and Cistus salvifolius and heather species 

Erica scoparia and Erica arborea. 

The gypsy moth is a very dynamic kind, able to live in depends on forests and varied species in very 

different climatic conditions, but what emerges from this study is that the cork remains its preferred host plant, 

offering him optimum development. 
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