
J. Agric. Sci. Mansoura Univ., 33(5): 3713 - 3716, 2008 

RATE OF DEVELOPMENT, THRESHOLD (ZERO) OF 
DEVELOPMENT AND THERMAL UNITS FOR DIFFERENT 
STAGES OF MEALYBUG, Icerya seychellarum  
(WESTWOOD) AT DIFFERENT DEGREES OF 
TEMPERATURE.  
Abdel Aleem, R.Y.  
Department of Economic Entomology & Pesticides, Fac. Of Agric., Cairo 
Univ., Giza- Egypt  
 

ABSTRACT 

 
Different biological features of  Icerya seychellarum was studied under four 

different degrees of constant temperature on mango seedlings, Mangifera indica. Rate 
of development was 8.0, 2.3 and  1.9 days at 15oC   for egg, nymphal and adult 
stages, respectively, while it was 23.8 , 40 and 3.9 days for the same stages, at 33oC. 
Hypothetical threshold (zero) of development was 9.2, 10.4 and 12.4oC for egg, 
nymphal and adult stages, respectively. Mean thermal units was 85.5, 429.3 and 
384.3 degree/ days for egg, nymphal and adult stages, respectively.  

 

INTRODUCTION  

 
The Seychelles fluted sacle, Icerya seychellarum  is a polyphagous 

phloem-feeding. It was introduced to Egypt on banana fruits (Brizi, 1935). 
This species was first recorded in Egypt by Ezz and Samhan (1965)on five 
ornamental plant species at Suez Governorate, since that time it has spread 
rapidly and infests many economic horticulatural plants. Recently, the range 
of host plants of I.seychellarum  in Egypt includes at least 44 species 
belonging to 25 families (Assem, et al.,1991). This small soft bodied mealy- 
bug feeds on the underside of leaves sucking out plant sap. At high 
infestation levels, serious damage resulting in early leaf drop and yield 
reduction is caused by this insect. Moreover, high populations of I. 
seychellarum can reduce the  vigor of the plant, making it susceptible to other 
pests (Osman, 2005).  

 

MATERIALS AND METHODS 
 
The experiments were carried out under four different degrees of 

temperature, (15, 21, 27 and 33oC) . To study the life cycle of                           
I. seychellarum under different conditions of temperatures, highly infested  
mango leaves were selected in the field and transferred to another healthy 
mango seedlings transplanted in pots in the laboratory Newly laid eggs were 
isolated from the ovipositing females and the ovisacs were carefully kept in 
glass cages 2×  3cm , covered with muslin tissues and  incubated at four 
degrees of temperatures using special incubator till hatching and the 
incubation periods were recorded.  

To study the duration of nymphal stage , newly hatched crawlers were 
observed daily for detecting and recording any newly morphological changes 
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till the emergence of adult females and the periods of this stage was 
recorded. For studying the duration of adult females, the periods from  the 
day of attaining these nymphs to the adult female stages till the death of 
these females were recorded.  

Rate of development of each stage was calculated from the equation 
according   to Stinner et al. (1974).  

Rate of development   = 100
1


t
 

Where, t is the duration of the stage in days.  
Threshold (zero) of  development for each stage was determined 

according to Alrouechdi (1986). 

Threshold of development = T1-

21

122 )(
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Where, P1 = Period of insect development at (T1) temperature . 
             P2=  Period of insect development at (T2) temperature.  
The thermal units required for each stage were represented as 

degree/ days (Do) as the fraction of time spent in each stage are based on 
this threshold according to Wilma, et al. (1994).  

Thermal units = Dt ( Td-Tt)  
Where, Dt = duration of the stage  
    Td= average temperature during development of the stage.  
     Tt = Threshold (zero ) temperature of development of the  
                       stage.  

 

RESULTS And DISCUSSIONS 
 
Egg stage : 

Rate of development , threshold of development and thermal units 
required for Egg stage  are summarized  in table (1) and graphically 
illustrated in Fig. (1). These results revealed that the rates of development 
were relatively slow at lower temperatures (8.0 days at 15oC) , while it was 
faster at higher temperature (23-9days at 33oC ).  It could be concluded that 
tolerant temperature zone for egg stage of I.seychellarum  ranged between 
27 and 33oC., the hypothetical threshold (zero) of development for egg stage 
was found to be 9.2oC. This value was detected by applying results obtained 
for incubation period ranging between 15.0 and 33oC . Mean Thermal units 
required for completing egg development was 85.5 degree/days.  
Nymphal stage: 
 Results of the rate of development, threshold and thermal units 
required for nymphal stage are given in Table (1) and graphically illustrated in 
Fig. (1) . These results indicate that rates of development were relatively slow 
at lower temperature being faster at higher temperatures. These results were 
2.3 at 15oC and 4.0 at 33.0oC. The threshold (zero) of development was 
found to be 10.4oC. Mean thermal units for completing this stage was 429.3 
degree/days.  
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Adult female stage : 
Results in table (1) and fig(1) show that rates of development were at 

their minimum at lower temperature and their maximum at higher temperature 
being 1.9 , 2.8, 2.6 and 3.9 days at 15 , 21, 27 and 33oC , respectively. The 
threshold (zero) of development was 12.4 for adult female, while the mean 
thermal units needed for completing this stage was 384.3 degree/ days . 
Results obtained are in harmony with those found by Osman (2005) who 
illustrated that the adult period ranged between 35 and 134 days when it 
reared on mulberry seedlings at laboratory conditions of 25-37oC and 44.5-
54.5% R.H , while Abdel Aleem (2003) found that the rate of development of 
egg, larval , pre-pupal, pupal and adult female stages of Phylotocnistis citrella 
was 13.3, 3.5, 22.7, 2.9 and 3.9 days at 15oC, respectively, while it was 33.3, 
25,100,19.2 and 20 days at 30oC for the same stages. Mean thermal units 
was 62.15, 71.7, 27.1, 74.7 and 112.6 degrees/days for egg, larval, pre-
pupal, pupal and adult stages,  respectively.  

 

Table (1): Rate of development (in days), Threshold (zero) of 
development oC and thermal units (degree/ days) for 
different developmental stages of I.seychellarum at four 
different degrees of temperature.  

Temp.OC Egg 
stage 

Nymphal stage Adult Female Life span 

 Rate of 
devel. 

Thermal 
units 

Rate of 
devel. 

Thermal 
units 

Rate of 
devel. 

Thermal 
units 

Rate of 
devel. 

Therma
l units 

15 8.0 60.0 2.3 214.0 1.9 166.7 12.2 440.7 

21 10.2 95.6 3.1 420.8 2.8 304.4 16.1 820.8 

27 13.0 92.4 3.0 513.0 2.6 534.5 18.6 1139.9 

33 23.9 94.1 4.0 569.5 3.9 531.5 31.7 1195.1 

Mean of 
thermal 
units  

 85.5  429.3  384.3  898.2 

Zero of 
devel. 

9.2 10.4 12.4 10.7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.(1) : Rate of development for different stages of I.seychellarum at 
four different degrees of temperature.  
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    ليدد   ل    ل ددط                                           ال حدد اا الح ا  ددط لر دد ا  الي  ل م ددط الم         النمدد       ، صدد          النمدد      معدد   
                  ماا م  ل دط مد        عن    .Icerya seychellarum (Westwood)        ال ق قى 
         الح ا ة.

                       ي ع  ح ى عي  العل م 
     مص  –      لم زة  ا  –              مامعط القاه ة   –             كل ط الز اعط   -                                 قسم الحش اا الاق صا  ط  المي  اا

 
    تلتتب   Icerya seychellarum                                         الدراستت ب الضيولوجيتتى حشتت  لبتترل الضتت  التتد              أجريتتب ض تت  

     نمتو  ال          ولتد ضدايتى        النمتو                 وذلت  لدراستى م تد      o م  33 ،     12  ،     15  ،     51                           درج ب مختشفى من اللرارل هت     4      تأثير 
  –                                                                   اللراريتتتى التتتت  يلت جطتتت  كتتت  رتتتور متتتن الرتتتوار الضيولوجيتتتى المختشفتتتى   الضتتتي          الولتتتداب              وكتتتذل  لدراستتتى 

                             الدراستى الم شومت ب الضيولوجيتى        أوضتلب                                                  لن ث الض لغى ( وذل  ضترتيضط  حش  بتتتب المت نجو و تد  ا  –    ي ب      اللور
        التيى :
        لضيضتى ،             لكت  متن رتور ا  o م    51                    اي م حنتد درجتى لترارل      5.1  ،      1.3  ،    8    ضشغ        النمو             وجد أن م د     :        النم      مع   

            وار الست ض ى             يتوم لتنفا الرت     3.1  ،     44  ،       13.8                         . ف  لين ضشغ م د  النمو         التوالي            الض لغى حش          والإن ث        اللوريى 
   .   o م    33                                حش  التوال  وذل  حند درجى لرارل 

   ،     1.1      شلبتترل  ل                                    يضتتدأ حنتتدع ال مشيتت ب الليويتتى المختشفتتى        والتتذ      نمتتو          ضشتتغ رتتفر ال                ) صدد   النمدد   :                حدد  ي ا ددط النمدد 
   .          التوالي    حش      لغى     الض         والإن ث          واللوري ب            وذل  لشضي     .  o م      51.4  ،       54.4

    جيتى        الضيولو   ر                                  لتزمتى لإتمت م ال مشيت ب الليويتى ل رتوا                               وجد ان متوستر الولتداب اللراريتى ا                    ال ح اا الح ا  ط :
                  ، اللوريتتى واللبتترل         الضيضتتى           لكتت  متتن رتتور       أيتت م        درجتت ب          384.3  ،        411.3  ،       81.1                   المختشفتتى لشلبتترل هتتو 

   .          التوالي            الض لغى حش        الأنث  


