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ABSTRACT 

 

The oil palm tree is the first source of fatty substances of vegetable origin in the world. However, its 

cultivation is strongly threatened by damage from Coelaenomenodera lameensis. The present study aimed at 

promotion a good knowledge of its biology in order to better manage its populations. Thus, some biological 

parameters of this pest were studied by means of cage breeding (September 2015-December 2017) on an plot of 

La Mé station of National Agronomic Research Center located 30 km North-East of Abidjan in Côte d’Ivoire. 

The results revealed that the development of C. lameensis passes successively through stages egg, larva, nymph, 

internal adult and external adult stages. Also, the female lays an average of 137.48 ± 62.04 eggs and the number 

of individuals gradually decreases from egg stage to adult stage. The average life cycle length was 94.5 ± 7.94 

days with a sex ratio of 1.34 ± 0.25 in favor of males. In addition, the mean lifespan was shorter in females than 

in males with respectively, 103.24 ± 10.25 days and 127.34 ± 21.41 days. All these parameters constitute potential 

indicators of C. lameensis biology and could help to put in place good strategies for control of its populations. 

© 2021 International Formulae Group. All rights reserved. 
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INTRODUCTION 

The oil palm tree Elaeis guineensis is 

cultivated for its oils, palm oil and palm kernel 

oil. It is the number one source of fatty 

substances of plant origin in the world (USDA, 

2015). These oils, especially palm oil, occupy 

a prominent place in the exchanges, 

consumption of fats (Aholoukpè et al., 2013), 

in the manufacture of many agri-food products, 

cosmetics and biofuels (Rival, 2020). In Côte 

d’Ivoire, the production of crude palm oil is 

estimated at about 500.000 tons (Bessou et 

Dubos, 2020). This makes the country the 

second largest producer of palm oil in Africa 

(after Nigeria). Despite this, Ivorian production 

is insufficient given the ever-increasing needs 

and the many uses of palm oil (cosmetic and 
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agro-food industry) (Cucumel, 2020). 

Therefore, an increase in production is 

necessary.  

However, oil palm cultivation is facing 

attacks from many pests including 

Coelaenomenodera lameensis, (Coleoptera: 

Chrysomelidae, Hispinae) which is the most 

formidable insect pest in West Africa and 

particularly in Côte d'Ivoire (Koua et al., 2010; 

Tano, 2012; Akpesse et al., 2015). Its damage 

can cause a drop in production of 30 to 50% 

over a period of 2 to 3 years (Mariau, 2001; 

Tano et al., 2013). A good control strategy 

against this pest requires first a perfect 

knowledge of its biological parameters. It is in 

this context that this study was carried out with 

the objective of determining some biological 

parameters of C. lameensis. 

 

MATERIALS AND METHODS 

Study site 

This study was carried out from 

September 2015 to December 2017 at La Mé 

experimental station of the National Center for 

Agronomic Research located 30 km North-East 

of Abidjan, on the road leading to Alepé ( in 

Côte d’Ivoire).  

 

Materials 

To determine the biological parameters 

of C. lameensis, rearing was carried out using 

cages with small sleeves and cages with large 

sleeves. Each type of cage was made using a 

transparent white muslin fabric with 600 

microns of mesh, a rectangular metal frame 32 

cm long and 12 cm wide (small cages), 2 

frames metal circulars 80 cm in diameter (large 

cages), cotton wool, a roll of wire and 2 forks 

(Figure 1). 

 

Experimentations  

After the cages were made, adults of C. 

lameensis were captured on an infested plot. 

These were then sexed and paired in cages with 

large sleeves previously placed on the study 

plot. These were placed on 25 healthy palms 

selected at random (one cage/palm tree). Each 

cage is placed precisely on a row 17 palm and 

has 64 healthy leaflets. A total of 50 pairs were 

put in each cage. All adults were removed from 

the cages after spawning. The cages were 

followed until new adults emerged. The new 

emerged adults were also sexed and reared in 

cages with small sleeves, each placed on a palm 

tree precisely on a row 17 palm. Each cage has 

three leaflets free from any pest attack. Indeed, 

4 small cages are placed each month for each 

parameter evaluated. Once the cages have been 

placed, adults from the first breeding are put in 

pill organizers per sex and in groups of 5, and 

then introduced into the cages at the rate of 5 

pairs/cage. The date of caging of the insects 

was recorded and a daily check was carried out 

in order to know the dates of mating, laying, 

emergence of larvae, nymphs and adults. The 

adults were removed from the cages after 

spawning.  

Temperature and relative humidity were 

recorded daily throughout the study. 

 

Parameters studied 

Reproductive capacities  

         Reproductive capacities express the 

reproductive modalities of the insect. They 

were expressed here by the average number of 

oviposition sites per leaflet, the average 

number of eggs per female, the average number 

of eggs per oviposition site, the average 

number of individuals (eggs, larvae, nymphs 

and adults) per leaflet and the average number 

of individuals (larvae, nymphs and adults) per 

gallery. Observation of leaflets at different 

stages (eggs, larvae, nymph and adults) was 

used to determine these reproductive 

capacities. The eggs are laid on the underside 

of the leaflets and visible on the upper side of 

the leaflets. They are protected by a fibrous 

mass resulting from the mixture of feces and a 

substance emitted by the female at the time of 

oviposition, which hardens in the open air, 

cements the egg. The observation of the eggs 

was thus made by scraping the upper epidermis 

of the leaflet with a pair of forceps. The larvae, 

nymphs and adults are lodged in protective 

galleries visible on the leaflets. To observe 

them, these galleries were opened with forceps.  
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        Reproductive capacities of C. lameensis 

were determined by using the following 

formulas: 

- Average number of laying place per 

leaflet (Avg Lp/Nl)  

 

 

 

 

With NLp: Number of laying place et Nl: 

Number of leaflets. 

- Average number of individuals per 

leaflet (Avgi/l).  

 

 

 

 

With Ni (x): Number of individuals at stage 

(x), x: Stage considered (larva or nymph or 

internal adult) and Nl: Number of leaflets. 

- Average number of eggs per female 

(Avg eggs / female). 

  

 

 

 

With No: Number of eggs and Nf:   Number of 

females. 

- Average number of galleries per leaflet 

(Avg gal/l). 

-  

 

 

With Ngal: Number of galleries and Nl: 

Number of leaflets. 

- Average number of individuals per 

gallery (Avgi (x)/gal). 

 

 

                      

With Ni (x): Number of individuals at stage (x), 

x: Stage considered (larva or nymph or internal 

adult) and Ngal: Number of galleries.   

 

 

 

Development cycle length 

- Average incubation time (Di) 

         The average incubation time is the 

number of days between the observation of the 

eggs and the emergence of the first larvae. It 

was determined from the date of observation of 

eggs and first larvae (L1). The average 

incubation time was obtained according to the 

formula: 

    

 

 

 

With di: Time taken for an egg to hatch and ne: 

Number of eggs. 

- Average duration of larval development 

(DL) 

          The different larval stages were 

distinguished by using the dimensions of the 

larval cephalic capsules. The average duration 

of larval development is the number of days 

elapsed from the observation of the first larvae 

until the emergence of the nymphs. It was 

obtained by adding the mean duration of 

development of the 1st larval stage (DL1), of 

the 2nd larval stage (DL2), of the 3rd larval 

stage (DL3) and of the 4th larval stage (L4) as 

presented by the formula below: 

 

 

- Average nymph development time (Dn) 

         The mean nymph development time is the 

number of days from observation of the nymph 

stage to observation of the internal adult. It was 

obtained according to the formula below: 

 

 

 

 

With dn: Time taken for a nymph to transform 

into an internal adult and ny: Number of 

nymphs observed. 

 

 

Avg Lp/Nl = (∑ (
NLp

Nl
)

n

1
) 

 

Avgi (x)/l =  (∑ (
Ni (x)

Nl
)

n

1
 

Avg eggs/female =   (∑ (
No

Nf
)

n

1
   

 

 

Avgi (x)/gal =  (∑ (
Ni (x)
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)

n

1
 

Di (days) = (∑ (
di

ne
)

𝑛

1
    

Dn (days) = (∑ (
dn

ny
)

𝑛

1
 

 

Avg gal/l = (∑ ( Ngal Nl ) 

DL (days) = DL1 + DL2 + DL3 + DL4 
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- Average development time of internal 

adult (Dadi) 

         The average developmental time of the 

internal adult is the number of days that elapse 

between the observation of the internal adult 

and the external adult. As soon as the internal 

adults were observed, 24 of them (12 males and 

12 females) were isolated from the galleries 

(using a flexible clamp) and placed in 2 other 

cages at the rate of 12 adults of the same sex 

per cage. The elytra of these adult insects were 

then touched 3 times a day (at 7 a.m., at 12 

hours (middle day) and at 6 p.m.) to assess their 

rigidity. Thus, the average developmental time 

of the internal adult was determined using the 

formula below: 

        

 

 

With dadi: Number of days taken by an 

internal adult to transform into an external 

adult and nadi: Number of internal adults. 

- Average duration of pre-copulation 

(Dprecop) 

         The average duration of pre-copulation is 

the number of days it takes for an external adult 

to have their first copulation. Thirty pairs of 

adults outpatients were each placed in a cage 

with a small sleeve and were observed each day 

for the date of first copulation. Thus, the mean 

duration of pre-copulation was determined 

from the date of emergence of external adults 

and the date of first copulation. 

 

 

 

 

With nd : Number of days taken by an external 

adult before mating with another of opposite 

sex and nc : Number of couples. 

- Average duration of pre-oviposition 

(Dpreop) 

         Pre-oviposition is the period between the 

first copulation and the laying. The mean 

duration of pre-oviposition was determined 

from the date of observation of the first 

copulation and that of the first spawning. It was 

determined using the following formula: 

With nd: Number of days that a fertilized 

female takes before laying eggs and nf: 

Number of females. 

- Total development cycle time (DT) 

        The total duration of C. lameensis 

development cycle was obtained by adding the 

duration of incubation (Di), the different larval 

stages (DL), the nymph (Dn), the internal adult 

(Dadi), pre-copulation (Dpreco) and pre-

oviposition (Dpreop) according to the formula 

below : 

 

 

       Sex ratio 

         The sex ratio is the ratio between the 

number of males and females emerged from the 

offspring of a couple. All farmed adults were 

sexed. This made it possible to determine the 

value of the sex ratio (SR). It was obtained 

according to the formula below:   

 

 

                   

 With Nma: Number of males and Nfem: 

Number of females. 

      Lifetime 

         Lifetime (DLt) is the number of days 

from observation of external adults until their 

death. Thirty pairs of external adults from the 

farm were trained and each put into a cage with 

a large sleeve. Thus, checks were carried out 

every day and the dead insects were gradually 

removed from the cages. Likewise, the live 

insects were transferred to a new cage 

whenever the leaflets were found to dry out. 

This allowed them to have food all the time. 

The number of days elapsed from the caging of 

the insects until their death was then 

determined according to the formula: 

                            

 

 

 

 

Dadi (days) = ∑  dadi/nadi𝑛
1  

Dprecop (days) = (∑ (
𝐧𝐝

𝐧𝐜
)

𝒏

𝟏
    

 

Dpreop (days) = (∑ (
nd

nf
)

𝑛

1
 

SR = (∑ (
Nma

Nfem
)

n

1
 

 

DLt = ∑ (
t

n
)

n

1
 

DT = Di +DL + Dn + Dadi + Dpreco + Dpreop 

With t: Time taken by an insect before 

dying and n: Number of insects. 
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Figure 1: Breeding cages. 
A : Small sleeve cage, B : Large sleeve cage ; a : Hydrophilic cotton ; b : Thread ; c : Muslin fabric ; d : Metallic armature 

(internal) ; e : Adhesive band ; f : Oil palm tree rachis. 
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RESULTS 

Reproductive capacities  
During its lifetime, a female 

Coelaenomenodera lameensis laid an average 

of 137.48 ± 62.04 eggs. After one day of 

oviposition, an average of 22.08 ± 9.03 

oviposition sites can be observed on an oil 

palm leaflet. Thus, an oviposition site can 

contain an average of 6.35 ± 4.51 eggs.  

During the development of C. 

lameensis, the number of individuals decreases 

gradually from one stage to another. Thus, for 

20 pairs of insects an oil palm leaflet may 

contain, on average, 227.13 ± 89.25 eggs, 

44.38 ± 12.46 larvae, 33.42 ± 8.81 nymph  and 

23.38 ± 8.27 adults (Figure 2). Similarly, the 

number of galleries that can be observed on a 

leaflet being 5.23 ± 2.74 and a gallery can 

contain on average, 6.64 ± 2.72 larvae, 3.23 ± 

2.05 nymphs, 3.02 ± 1.58 adult (Figure 3). 

 

Duration of the development cycle of 

Coelaenomenodera lameensis  

The development of C. lameensis 

proceeds successively through the egg, larva, 

nymph and adult stages. The average length of 

the egg is 0.75 ± 0.09 mm. The average length 

of the larval stages (including cephalic capsule) 

is 1.35 mm ± 0.42 in stage 1 larva (L1), 1.85 ± 

0.73 mm in stage 2 larva, 2.25 ± 1.09 mm in 

stage 3 larva and 3.86 ± 1.15 mm in stage 4 

larva. The average length of the nymph is 5.15 

± 0.69 mm. The adult has an average length of 
5.51 ± 0.41 mm. 

The life cycle of C. lameensis is divided 

into 4 different phases which are pre-

copulation, pre-oviposition, larval 

development and nymphal development.  

 

Pre-copulation time 

Mating between male and female C. 

lameensis occurs after a pre-copulation period 

of 3.5 ± 0.51 days (Table 1 and Figure 4). 

 

Pre-oviposition time 

After mating, the female of C. 

lameensis lays her eggs after 7 ± 0.44 days 

(Table 1 and Figure 4). 

 

Incubation time 

Egg hatching, characterized by the 

emergence of larvae, occurs after an average 

incubation period of 20.5 ± 1.11 days (Table 1 

and Figure 4). 

 

Duration of larval development 

When the eggs hatch, the first stage 

larvae are observed. As they develop, these 

larvae become respectively stage 2, 3 and 4 

larvae. These larvae were differentiated by the 

dimensions of the cephalic capsules. Thus, the 

average width of the cephalic capsule of the 

larvae is 0.27 ± 0.03 mm, 0.42 ± 0.04 mm, 0.61 

± 0.03 mm and 0.82 ± 0.17 mm for stages 1, 2, 

3 and 4 respectively. Similarly, the average 

length of the cephalic capsule of the larvae was 

0.24 mm ± 0.04, 0.55 mm ± 0.11, 0.77 mm ± 

0.13 and 1.13 mm ± 0.41 for stages 1,2,3,4 

respectively. The passage from one stage to 

another is done by molts larvae. The duration 

of development was on average 12.5 ± 1.07 

days in the L1 larva, 9.5 ± 0.96 days in the L2 

larva, 10.5 ± 1.19 days in the L3 larva and 14.5 

± 1.08 days in the L4 larva. The development 

time of L4 larvae was therefore longer than that 

of the other stages (Table 1 and Figure 4). 

 

 Duration of nymph development 

In C. lameensis, the development of 

stage 4 larvae results in the emergence of the 

nymph through a molt called the pupal molt. 

The development of the nymph ends with a 

molt called an imaginal molt. This imaginal 

molt thus results in the emergence of the 

internal adult (still housed in the gallery) which 

occurs after 13.5 ± 0.86 days (Table 1 and 

Figure 4). 

 

Developmental period of the internal adult 

The internal adult transforms into an 

external adult and leaves the tunnel after a 

period of 3 ± 0.69 days (Table 1 and Figure 4). 

 

Total development cycle time 

The total developmental cycle time of 

C. lameensis from egg incubation to emergence 

in the external adult was 91 ± 7.4 days. The 

total development time of C. lameensis from 

egg-to-egg incubation (full cycle) was 94.5 ± 

7.91 days (Table 1 and Figure 4). 

 

Sex-ratio and Lifetime 

One oil palm leaflet can contain on 

average, 12.82 ± 3.62 males and 9.55 ± 1.9 

females of C. lameensis. The number of males 

is statistically higher than the number of 

females (P < 0.05), representing a sex ratio of 

1.34 ± 0.25 (Figure 5). C. lameensis males live 

longer (127.34 ± 2.41 days) than females 

(103.24 ± 10.25 days) (P < 0.05) (Figure 6)
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Figure 2: Evolution of the average number of individuals per leaflet according to the stages. 

 

 
 

Figure 3: Evolution of the average number of individuals per gallery according to the stages. 

 

Table 1: Average development time of C. lameensis. 

 

Di : Average incubation time ; Dprecop : Average duration of pre-copulation ; Dpreop : Average duration of pre-oviposition 

;  DL1 : Average development time of the 1st larval stage ; DL2 : Average development time of the 2nd larval stage ; DL3: 

Average development time of the 3rd larval stage ; DL4 : Average development time of the 4th larval stage ; Dn : Average 

nymph development time ; Dadi : Average development time of internal adult. 
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Dpreco 3.5 ± 0.51  

Dpreop 7 ± 0.44  

Di 20.5 ± 1.11  

DL1 12.5 ± 1.07  

DL2 9.5 ± 0.96  

DL3 10.5 ± 1.19  

DL4 14.5 ± 1.08  

Dn 13.5 ± 0.86  

Dadi 3 ± 0.69  

Total cycle time 94.5 ± 7.94 
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Figure 4: Development cycle of C. lameensis. 
L1 : 1st larval stage, L2 : 2nd larval stage, L3 : 3rd larval stage, L4 : 4th larval stage, RH : Relative humidity. 

 

28.08 ± 0.79°C, 82 ± 15.76% RH 
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Figure 5: Average individuals number of C. lameensis according to sex. 
Histograms are statistically different at the 5% level. 

                                                                                                                                                                                

                                                                                                                                                                                                           

 
 

Figure 6: Lifetime of C. lameensis according to sex. 
Histograms are statistically different at the 5% level. 
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DISCUSSION  

During this study, the female of C. 

lameensis laid an average of 137.48 ± 62.04 

eggs. The work of Mariau and Lecoustre 

(2000) on the role of eco-climatic and edaphic 

factors on field fertility of C. lameensis, 

showed that this pest can lay 56 to 400 eggs. 

This difference could be explained by a 

variation in temperature and humidity 

conditions. Indeed, our work was carried out at 

a temperature of 28.08 ± 0.79°C with 82 ± 

15.76% Relative Humidity (RH), while those 

of Mariau and Lecoustre (2000) were carried 

out under different temperatures (25.8°C and 

22.4°C) and different relative humidity values 

(60% RH and 80% RH). Thus, they showed 

that the fertility of C. lameensis is strongly 

influenced by temperature and relative 

humidity. Indeed, for two batches of C. 

lameensis having the same origin, the number 

of eggs laid was experimentally 117 eggs at 

25.8°C against 56 eggs at 22.4°C and 206 eggs 

at 60% Relative humidity (RH) versus 400 

eggs at 80% RH. 

In C. lameensis, the larva, nymph and 

internal adult live in galleries and each gallery 

may contain one or more individuals. This 

same observation was made by Koua et al. 

(2010), Tano (2012) and Konan et al. (2014) in 

this same insect. Similar results were obtained 

in Javeta pallida, with the difference that in 

this beetle, there is generally only one 

individual (larva or nymph or adult) per 

gallery, rarely more (Shameem et al., 2016).  

The average number of C. lameensis 

individuals gradually declined from the egg 

stage to the adult stage. This suggests that there 

are mortality factors in this species, including 

the action of parasites. According to Mariau 

(2001), the stages (egg, larva and nymph) are 

attacked by numerous parasites whose 

development can cause certain eggs to dry out, 

thus reducing the number of larvae at hatching. 

These larvae obtained in turn are subject to the 

action of these parasites and decrease in 

number. This will result in obtaining a low 

number of nymphs. These nymphs are also 

victims of the action of parasites and decrease 

in number, resulting in a low number of adults. 

Kouakou et al. (2018) reported that in the 

species Elaeidobius Kamerunicus (Coleoptera: 

Curculionidae), high humidities could favor 

the development of parasites or 

entomopathogenic fungi that harm the insect.  

Coelaenomenodera lameensis has a 

holometabol-like development. Indeed, a 

complete metamorphosis is observed during its 

development. It occurs between egg and larva, 

between larva and nymph and between nymph 

and adult so that the morphological 

characteristics of these stages are totally 

different from each other. Shameem et al. 

(2016), studying the biology of Javeta pallida 

(Coleoptera, Chrysomelidae: Cassidinae) 

obtained similar results. 

The length of the complete life cycle of 

C. lameensis averaged 94.5 ± 7.94 days, or 

approximately 3 months. Tano (2012), on the 

other hand, obtained a developmental duration 

of between 75.5 ± 0.71 and 83 ± 1.41 days. By 

comparing our results with those of this author, 

we can see that the cycle lengthened over time. 

This would be attributable to the temperature 

and hygrometry conditions which can vary 

from year to year. Indeed, the experimental 

conditions of this study were 28.08 ± 0.79°C 

and 82 ± 15.76% relative humidity while those 

of Tano (2012) were 27.76 ± 0.98°C and 82.15 

± 2.03% RH. However, the difference between 

these temperature and humidity values and 

those in our study is not really big. This 

assumes that even a small variation in climatic 

factors can lead to a variation in the length of 

the life cycle. Traoré et al. (2018) reported that 

the development cycle of Maruca vitrata 

Fabricius (Lepidoptera: Crambidae) is longer 

at low temperatures and becomes short at high 

temperatures. Also, Minko (2009), had 

reported that in the mealy mealybug of cassava 

Phenacoccus manihoti (Homoptera: 

Pseudococcidae), the increase in temperature 

generally reflects a reduction in the duration of 

development, both embryonic and larval and 

therefore that of the complete life cycle. Thus, 

for temperatures between 20 and 30°C, a 

variable duration was recorded from 15.29 ± 

1.06 to 6.15 ± 0.56 days for embryonic 

development, from 10.9 ± 1.38 at 5.47 ± 0.66 

days for L1 larva, 7.87 ± 1.17 to 4.26 ± 0.71 

days for L2 larva, 7.24 ± 0.74 to 3.85 ± 0.86 

days for L3 larva, 7.47 ± 0.96 to 4.29 ± 0.79 

days for L4 larva and 48.87 ± 3.01 to 23.99 ± 
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0.87 days for cycle full. Minko (2009) also 

reported that the durations of embryonic 

development and the percentage of hatching of 

this mealybug increase with humidity. On the 

other hand, humidity does not have a 

significant effect on the duration of 

development of stages and on the complete life 

cycle.  

The sex ratio of C. lameensis was 1.34 

± 0.25 in favor of males. And yet, in 

Elaeidobius Kamerinucus (Coleoptera: 

Curculionidae) (Tuo, 2013), Pseudotheraptus 

devastans (Heteroptera: Coreidae) (Doh, 2019) 

and Prosoestus scuptilis (Coleoptera: 

Curculionidae) (Tuo, 2013), and Prosoestus 

scuptilis (Coleoptera: Curculionidae) (Hala, 

2020), he was in favor of the females. The 

variation in the sex ratio in favor of the male or 

female gender would certainly be due to agro-

ecological factors (temperature and humidity), 

parameters that vary in time and space. 

Moumouni et al. (2013) reported in Niger that 

the sex ratio of cowpea weevil 

Callosobruschus maculatus (Coleoptera: 

Bruchidae) varies according to the agro-

ecological origin of the strains. In fact, the sex 

ratio of this weevil was in favor of females for 

strains from the localities of Gaya (1.14) and 

Ayerou (1.05). On the other hand, he was in 

favor of the males for the strains coming from 

the localities of Maradi (0.78) and 

Tchintabaraden (0.81). Since temperature and 

humidity conditions can vary from one locality 

to another, the biological parameters of this 

weevil can also vary.  

The average lifetime of C. lameensis 

was shorter in females (103.24 ± 10.25 days) 

than in males (127.34 ± 21.41 days). Tano 

(2012) reached the same conclusion when 

studying the biology of this pest. These results 

are similar to those of N'guessan (2016) who 

obtained a shorter lifetime in females of 

Bactrocera dorsalis (Diptera: Tephritidae) 

(75.97 ± 4.49 days) than in males (82 ± 5.82 

days) of this species. Similarly, Doh (2019) 

obtained a shorter lifetime of females of the 

coconut bug Pseudotheraptus devastans 

(Heteroptera: Coreidae) (112.6 ± 23.45 days) 

than that of males (131.3 ± 27.7 days). 

However, Tuo (2013) reported that females of 

Elaeidobius kamerunicus (Coleoptera: 

Curculionidae) have a longer lifetime (31.22 ± 

6.47 days) than males (27.96 ± 2.99). The short 

lifetime observed in females is linked to the 

high energy they spend during egg laying as 

reported by Zannou (2000), Tano et al. (2011) 

and Tano (2012). 

The sex ratio in favor of males, and the 

short lifetime of females of C. lameensis, could 

be considered as limiting factors in the 

reproduction of this species, since it is the 

females that lay the eggs from which to grow 

and will form new individuals to ensure the 

survival of the species. In fact, the fewer 

females there are in the population, the fewer 

reproduction cycles there will be and therefore 

new individuals. Likewise, the shorter their 

lifetime, the fewer reproductive cycles it could 

have.  

 

Conclusion  

During its development, C. lameensis 

passes successively through the egg, larva, 

nymph, internal adult and external adult stages. 

Four stages of larvae can be distinguished in 

this pest, with 4th instar larvae being the 

longest. The female lays an average of 137.48 

± 62.04 eggs and the number of individuals 

gradually decreases from the egg stage to the 

adult stage. The average life cycle of C. 

lameensis was 94.5 ± 7.94 days with a sex ratio 

of 1.34 ± 0.25 in favor of males. The average 

lifetime of C. lameensis was shorter in females 

(103.24 ± 10.25 days) than in males (127.34 ± 

21.41 days). The control of all these biological 

parameters of C. lameensis could thus make it 

possible to better manage its populations 

through the implementation of several effective 

control strategies.  
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