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BIOLOGICAL STUDIES ON THE MEALYBUG 
Maconellicoccus hirsutus (GREEN)(HEMIPTERA: 
PSEUDOCOCCIDAE) REARED ON POTATO SPROUT 
TUBERS UNDER LABORATORY CONDITIONS. 
Osman, Evon A. 
Plant Protection  Research Institute Agricultur Res. Cent.Dokki Giza-
Egypt 

 

ABSTRACT 
 

   This study was suggested to determine some biological aspects of this insect 
pest under laboratory conditions on potato sprout tubers. Obtained results can be 
summarizes as follows: The first, second and third nymphal instars lasted for 8-14, 7-
16 and 10-19 days, respectively according to generation. Pre-ovipostion, oviposition 
and post-oviposition periods were 11-21, 49-67 and 6-15 days, respectively. 
Oviposition periods greatly influenced with prevailing laboratory temperature and 
humidity. Pre-oviposition, oviposition and post-oviposition periods were positively 
affected with temperature in the first second and third generations for each of period. 
Highest fecundity per female recorded in the first generation whereas lowest one took 
place in the third generation. The longest longevity average occurred in third 
generation followed by that in the second generation. . Whereas lowest one took 
place in the first generation. Incubation period averages were in the first, second and 
third generations lasted for 3-12, 10-31 and 30-45 days, respectively. Total life cycle 
completed in 94-164 days in first generation, 110-234 in second generation and 207-
399 days in third generation  
Keywords: Biological studies, mealy bug, M. hirsutus  and sprouting Potato ubers. 

 

INTRODUCTION  
 

       Maconellicoccus hirsutus (Green)(Hemiptera: Pseudococcidae) is a 
polyphagous insect pest which feeds on a wide range of important species 
including hibiscus, citrus, coffee, sugar cane, annonas, plums, guava, mango, 
okra, sorrel, teak, mora, pigeon pea, peanut, grape, maize, asparagus, 
chrysanthemum, beans, cotton, soybean, rose, and other fiber crops just to 
name a few of its hosts. Host plants extend to 76 families and over 200 
genera.(Ranjan, 2006; Ujjan & Shahzad, 2007; Reddy et al., 2009). The 
feeding of M. hirsutus causes malformation of shoots and leaves believed to 
be caused by the injection of a toxic saliva (Kairo et al., 2000). In addition to 
lowering the aesthetics of the plant, this deformation can also result in 
lowered crop yields and in heavy infestations, plant mortality (Kairo et al., 
2000 and Chong et al. 2008). Like other sap sucking insects, M. hirsutus also 
excretes a sugary honeydew on which sooty mold develops, further 
deteriorating the quality of the agricultural or forest product (Gonzalez-Gaona 
et al., 2010). The presence of large quantities of wax, characteristic of M. 
hirsutus infestations, also reduces the aesthetic and commercial value of 
ornamentals (Kairo et al., 2000).  
  The pink hibiscus mealybug is a serious economic threat to 
agriculture, forestry, and the nursery industry. As it feeds, using a piercing 
and sucking process, the pink hibiscus mealybug injects into the plant a toxic 
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saliva that results in malformed leaf and shoot growth, stunting and 
occasionally death. Leaves show a characteristic curling, similar to damage 
caused by viruses. Heavily infested plants have shortened internodes leading 
to a “bunchy top” appearance. A heavy black sooty mold may develop on an 
infested plant's leaves and stems as a result of the mealybug's heavy honey-
dew secretions. When fruits are infested, they can be entirely covered with 
the white waxy coating of the mealybug. Infestation can lead to fruit drop, or 
fruit may remain on the host in a dried and shriveled .the studies condition. If 
flower blossoms are attacked, the fruit sets poorly.    reported          the 
presented study aimed to explore some biological aspects of M. hirsutus 
under laboratory conditions throughout summer, autumn, winter and spring 
seasons to evaluate the effect  of potato sprout tubers on the initial life history 
of M. hirsutus                                   

 

MATERIALS AND METHODS 
 
         Experiments were conducted under laboratory conditions located 
at Plant Protection Research Institute  (ARC), Dokki, Giza Governorate 
throughout mid May 2009 till late  at day- maximum temperature average 
37.7±0.9°C, and night minimum temperature average 25.1 ± 0.2 °C and the 
daily mean relative humidity ranged 44.5–54.5%. Potato sprouts were used in 
rearing of the pink hibiscus mealy bug, M. hirsutus. Tubers were kept in 
isolation from any insect infestation using a carto  cylindrical box of 8cm long 
and 12cm diameter.                                                                                                 
1-Insect Source :   
     In order to have a good supply of pink hibiscus mealy bug a colony 
was made available for different aspects of the work and maintained under a 
routine rearing method in the lab. Reproducing scales obtained from different 
field at different periods were allowed to settle on potato sprouts by collecting 
leaves and branches of Hibiscus tiliaceus (Malvaceae) trees heavily infested 
of M. hirsutus, carefully separated under a stereomicroscope .                                                                             
2-Rearing:   
     To infest potato sprouts tuber in the lab. five newly hatched nymphs 
(crawlers) were transferred carefully to each clean tuber using a fine 
moistened camel’s hair brush (5%). The sprouting potato tubers were 
observed every 24 hours until the crawlers settled on different tuber. Dead 
crawlers were replaced with newly hatched ones. Only one crawler was 
allawed on each tuber .The location of each crawler was marked with a circle  
using  indelible ink . 
      Daily inspection of infested potato sprouts were made and all until 
producing another progeny. Records were taken for each crawler to record 
the durations of the three nymphal stages.The prevailing laboratory day-
max.temp., night-min. temp. and daily  mean relative humidity were daily 
recorded.                                                                              
     To evaluate the pre-oviposition, oviposition and post-oviposition 
periods, a ten potato sprouts were used and kept each in a suitable carton 
cylindrical box of 8cm long and 12cm diameter. Newly emerging females 
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(one/ potato sprouts) were transferred carefully the potato sprouts were daily 
inspected, until insects settled on the potato sprouts, then daily observed to 
obtain the pre-oviposition, oviposition and post-oviposition periods as well as 
fecundity  and adult longevity . 
     Fecundity of female was calculated as the sum of deposited and un-
deposited eggs. Undeposited eggs were counted by dissecting dead mature 
females under the  stereoscopicbinocular.The incubation period was 
determind as the period between the deposition of the first egg and the 
emergence of the first crawler.This period was estimated by inspecting 20 
individual eggs deposited in female egg sac with the aid of a 
stereomicroscope. Twice a day for newly hatched crawler. After mother scale 
forming egg sac, the egg sac was inspected to follow up eggs production. 
The generation period was also estimated.                                                                                                                  
3- Statistical analysis:                  

Obtained data were subject to statistical analysis using the (ANOVA) 
and the Duncan's multiple range as described by Snedecor (1970). 

 

RESULTS AND DISCUSSION 
 
1-Duration of the nymphal stage: 
         The durations of the three nymphal instars during the three  successive 
annual generations under prevailing laboratory conditions are presented in 
Table (1).The 1

st
, 2

nd
 and 3

rd
 instars lasted for 8-14, 7-16 and 10-19 days, 

respectively, in  the first generation;  5-12, 6-15 and 8-18  days,  in  the 
second  generation  and  14-30,  14-33 and 24-36 days  in the third 
generation. The  shorter  durations  occurred  during  the  second generation 
(8.8±0.56 , 10.25±0.75 and  13.8±0.83) )   as compared with to  the  first  one 
with (11.45±0.39, 11.15 ±0.48 and 14.65±0.81) average and the third 
generation with  (20.9±1.17,21.25±1.39 and29.7±0.72). The total nymphal 
period (from egg hatching until  adult emergence) was 37.25±0.91 days in the 
1

st
 generation, 32.8±1.21 days in the 2

nd
 generation and  71.8±2.34 days in 

the 3
rd

 generation. Significant differences were attained between duration 
periods of nymphal instars and between generations. Nymphs reared on 
potato sprouts during the first generations at 34.1±0.25 °C (D. Max. T), 
32.9±0.23 °C as well as 50.5±0.77 % (D. M. R. H.) developed to adult 
females significantly faster than those reared at 28.3±0.78 °C (D. Max. T), 
27.1±0.75 °C and 51.6±0.05 % (D. M. R. H.).  The mean   developmental 
period for nymphal instars and thus nymphal stage were inversely 
proportional with the increas in temperature. For instance, when the nymphal 
stage duration was shorter (32.8±1.21days) during 2

nd 
  generation, the daily  

mean temp. was   high (34.6 °C) in comparison with the respective period 
during the first and third  generation. These  results were compairable with 
those by several authors on Icerya purchasi  Kuwana(Hemiptera: 
Margarodidea)  (1922) in Japan stated that the durations of different nymphal 
instars lasted 14-21, 14-21 and 12-50 days for 1

st
, 2

nd
, and 3

rd
  nymphal 

instars, respectively; Bodenheimer (1951) in Palestine 12-19, 40- 18 and 11-
24 days in the three nymphal instars, respectively; Monastero and Zaazmi 



Osman, Evon A. 

 992 

(1959) in France stated that the three instars were 22-45, 15-25 and 35-37 
days respectively. On the other hand,  Ezz (1965) in Egypt found that three 
nymphal instars of Icerya  aegyptiaca (Doulgas) (Hemiptera: 
Margarodidea)ranged 10-46, 7-30 days and 10-48 days; Azab et al (1969) in 
Egypt  recorded 19, 9.8 and 20.7 days, respectively for three nymphal instars 
of Icerya aegyptiaca. Sharaf   El-Den ,et al (2009) in Egypt  found that three 
nymphal instars of Icerya seychellarum. (Hemiptera: Margarodidea) Such 
differences in results may be due to prevailing laboratory conditions, 
differences in insect species and host plants.                                                                      
 
Table (1): Durations of M. hirsutue nymphal instars on Potato sprouts 

during the three successive annual generations under 
laboratory conditions. 

Duration of nymphal instars 

Total N. 
instar 

N. instar 3
rd

 2
nd

 N. instar 1
st
 N. instar 

No. of 
parameters 

No. of  
G. 

25-49 10-19 7-16 8-14 Range 

1
s
t

 

G
e
n

e
ra

ti
o

n
 

37.25b 
±0.91 

14.65b 
±0.81 

11.15b 
±0.48 

11.45b 
±0.39 

Mean 
S.E 

12-5/26-6 12-6/26-6 28-5/14-6 12-5/3-6 Date 

34.1±0.25 
32.9±0.23 
50.5±0.77 

33.6±0.13 
32.6±0.12 
50.5±1.02 

34.7±0.20 
33.5±0.11 
52.2±0.79 

34.1±0.12 
32.7±0.12 
48.9±0.34 

Tem/Max. 
Tem/Mini. 

RH% 

19-45 8-18 6-15 5-12 Range 

2
n

d
 

G
e
n

e
ra

ti
o

n
 

32.8±1.21c 13.8±0.83c 10.25±0.75c 8.8±0.56c Mean 
S.E 

1-7/1-9 25-7/1-9 10-7/15-8 1-7/2-8 Date 

34.7±0.33 
34.4±0.12 
52.3±0.38 

33.9±0.21 
32.7±0.31 
53.2±0.21 

34.9±0.21 
32.3±0.11 
52.1±0.41 

35.3±0.2 
32.2±0.11 
51.6±0.45 

Tem/Max. 
Tem/Mini 

RH% 

52-99 24-36 14-33 14-30 Range 

3
rd

 

G
e
n

e
ra

ti
o

n
 

71.8a 
±2.34 

29.7a 
±0.72 

21.25a 
±1.39 

20.9 a 
±1.17 

Mean 
S.E 

23-8/6-1/2010 20-9/6-1 5-9/29-11 23-8/8-11 Date 

28.3±0.78 
27.1±0.75 
51.6±0.05 

26.2±0.15 
25.2±0.21 
51.8±0.61 

28.9±0.28 
28.0±0.27 
51.6±0.44 

29.9±0.29 
28.1±0.27 
51.7±1.41 

Tem/Max. 
Tem/Mini 

RH% 

Initial numbers used for each nymphal instar were 20  
Means within a column followed by different letter are significantly differ at 5%  .            

 
2- Duration of the pre-pupal and pupal stages  
    The durations of the pre-pupal and pupal stages during the three 
successive annual generations under prevailing laboratory conditions are 
presented in Table (2). The pre-pupal and pupal stages lasted for 11-23  and 
17-25 days, respectively,in the first generation, 8-17 and 9-18 days, in the 
second generation and 15-33 and17-37 days, in the third generation. The 
shorter durations occurred during the second generation (12.4±0.69 and 
11.95±0.66) as compared with to the first one with (15.85 ±0.57 and 
20.7±0.57) average and the third generation  with  (25.45±1.46  and 
25.5±1.37).The total period (pre-pupal and pupal stages) was 
18.27±1.71days in the 1

st
 generation,12.17±0.16 days in the 2

nd
 generation  

and  25.47±0.17 days in the 3
rd

 generation.                                                                                                                           
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Table (2): Durations of M. hirsutus pupal, stage and  reared potato 
sprouts during the three successive annual generations 
under laboratory conditions.` 

Initial numbers used were 20 (adult females) 
Means within a column followed by different letter are significantly differ at 5%.  

 
3-Oviposition Periods & Fecundity : 

Based on  Table (3) the oviposition periods of M. hirsutus, during the 
three successive annual generations revealed the followings; the non-
fertilized females started to   lay eggs after their third molting. Statistical 
analysis showed that the pre- oviposition period was significantly different in 
generations  tested, being less 16.9±0.67 days in the 1

st
  generation at 33.33 

°C and 50.1 % R. H. than that during the 2
nd

 generation (20.25±0.66 days) at 
34.1 °C and 50.9 % R. H. and  the  3

rd
 generation (51.65±1.96 days)  at 

28.9°C and 49.7 % R. H. This period decreased with temperature increase.                                                                                                                                 
            Unfertilized females continued to lay eggs for 49-166 days. Significant 
differences were obtained in oviposition period between, generations, being 
shorter (54.7±1.8 days) in the 1

st
 generation at 33.25 °C and 50.2±0.21 % R. 

H. while longer (131.35±6.4 days) in the 3
rd

 generation at 27.65 °C and 
49.2±0.21% R. H. Fecundity of females on potato sprouts ranged 79-201eggs 
per female in 1

st
  generation , 39 to 101 eggs/female in the 2

nd
  generation 

and 36 -98 eggs/female in the 3
rd

 generation . These differences were 
significant .The highest fecundity was recorded in the 1

st
 generation 

(117.1±9.59 eggs/female) .                                                                                                     
 
 
 

Adult Male 
Total  pre-pupal 

and pupal 
stages 

Pupa Pre pupae 
No. of 

parameters 
No. of  

G. 

1-6 28-48 17-25 11-23 Range 

1
s
t

 

G
e
n

e
ra

ti
o

n
 

3.2a 
±0.31 

18.27±1.71b  b 20.7 
±0.57 

15.85b 
±0.82 

Mean 
S.E 

8-7/21-7 8-6/20-7 19-6/20-7 8-6/1-7 Date 

35.1±0.42 
33.9±0.51 
51.2±0.51 

34.31±0.01 
32.8±0.04 

50.0±0.07 

34.3±0.31 
32.9±0.42 
50.1±0.50 

34.3±0.21 
32.8±0.32 
49.9±0.41 

Tem/Max. 
Tem/Mini 

RH% 

1-4 17-35 9-18 8-17 Range 

2
n

d
 

 

G
e
n

e
ra

ti
o

n
 

2.35b 
±0.20 

12.17±0.16c 11.95c 
±0.69 

12.4c 
±0.66 

Mean 
S.E 

10-8/11-9 25-7/9-9 2-8/9-9 25-7/31-8 Date 

34.9±0.60 
32.9±0.91 
53.3±0.33 

35.3±0.04 
33.3±0.14 
52.1±0.14 

35.3±0.71 
33.5±0.71 
52.3±0.41 

35.2±0.41 
33.1±0.60 
51.9±0.22 

Tem/Max. 
Tem/Mini 

RH% 

1-3 32-70 17-37 15-33 Range 

3
rd

 

G
e
n

e
ra

ti
o

n
 

1.9c 
±0.18 

25.47±0.17a  a 25. 5 
±1.46 

25.45a 
±1.37 

Mean 
S.E 

20-10/14-2 20-9/14-2 4-10/14-2 20-9/26-12 Date 

27.5±0.51 
25.2±0.21 
51.9±0.71 

29.0±0.07 
28.05±0.35 
51.35±0.17 

28.9±0.31 
28.1±0.30 
51.6±0.45 

29.1±0.71 
28. ±0.11 
51.1±0.45 

Tem/Max. 
Tem/Mini 

RH% 
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Table (3): Oviposition periods of M. hirsutus reared on potato sprouts 
during the three successive annual generations under 
laboratory conditions. 

post 
oviposition 

periods 

Total no. of 
eggs / female 
(Fecundity) 

oviposition 
periods 

Pre oviposition 
periods 

No. of 
parameters 

N
o

. 
o

f 
 

 
G

.
 

6-15 79-201 49-67 11-21 Range 
1

s
t

 

G
e
n

e
ra

ti
o

n
 

11.3b 
±0.58 

117.1a 
±9.59 

54.75c 
±0.61 

16.9c 
±0.67 

Mean 
S.E 

10-8/24-9 
 

22-6/12-9-2009 22-6/23-7 
 

12-6/16-7 
 

Date 

35.3±0.11 
34.8±0.21 
50.4±0.45 

34.38±0.01 
32.2±0.07 

50.15±0.04 

34.4±0.61 
32.1±0.31 
50.2±0.21 

34.37±0.15 
32.3±0.13 
50.1±0.31 

Tem/Max. 
Tem/Mini 

RH% 

4-8 39-101 64-123 13-27 Range 

2
n

d
 

 

G
e
n

e
ra

ti
o

n
 

c 5.85 
±0.20 

80.55b 
4.7 ± 

87.05b 
±0.69 

20.25b 
±0.66 

Mean 
S.E 

25-10/7-1 14-8/2-1 14-8/2-1 1-8/27-9 Date 

33.7±0.72 
32.1±0.51 
50.0±0.12 

34.31±0.28 
32.7±0.45 
50.4±0.35 

33.9±0.71 
32.1±0.51 
49.9±0.17 

34.71±0.51 
33.4±0.60 
50.9±0.44 

Tem/Max. 
Tem/Mini 

RH%  

13-23 36-98 78-166 34-66 Range 

3
rd

 

G
e
n

e
ra

ti
o

n
 

17.0a 
±0.60 

71.95c 
±4.46 

131.35a 
±6.48 

51.65a 
±1.96 

Mean 
S.E 

5-2/10-8 19-11/26-7 19-11/26-7 17-10/11-2 Date 

26.5±0.31 
26.9±0.31 
49.9±0.21 

29.0±0.63 
27.6±0.24 
49.5±0.17 

28.1±0.12 
27.2±0.51 
49.2±0.21 

29.9±0.33 
27.9 ±0.51 
49.7±0.21 

Tem/Max. 
Tem/Mini 

RH% 

  Initial numbers used were 20 (adult females) 
  Means within a column followed by different letter are significantly differ at 5% . 

 
The post-oviposition period varied from 4 to 23 with differences between 
post-oviposition periods significant. The shorter differences between 
generation period   (5.85±0.20days) was observed in 2

nd
 generation at 32. 

9°C and  50.0 % R. H., follow (11.3±0.58days)   in 1
st
 generation at  35. 0°C 

and  50. 4 % R. H..and  the longer period (17.0±0.60 days) occurred in the 3
rd

  
generation at 26.7 °C and 49.9 % R. H               
       Results  in  Table (3) also showed that  the oviposition  period was  
greatly influenced by the prevailing laboratory temperature. The pre-
oviposition,oviposition and post-oviposition periods were positively affected 
.Similar results for oviposition periods and fecundity were reported by 
Bodenheimer (1951) in Palestine, Ezz (1965) in Egypt ,Azab et al (1969) and 
Sharaf El-Den ,et al (2009) ) in Egypt.                                                                       
4-Female Longevity: 
    Longevity of  females  shown in Table (4)  ranged  between 66  and 
255  days  according to conditions  with  significant differences  between  the  
three  annual generations. The  longest longevity averaged 200.0±8.54 days 
at 27.75 °C and 49.4 % R. H. in 3

rd
 generation, while that in the 2

nd
 

generation averaged 113.15±5.10 days at 34.8 °C and 50.1 % R.H. and the 
shortest longevity averaged 82.95±3.08 days at 33.8°C and  50.2% R.H.  
Therefore, longevity of females was negatively correlated with temperature 
contrary to the average number of eggs/female (fecundity).                              
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    In this  respect Schrader (1930) in Pennsylvania  reported that the 
longevity of adult of   I. purchasi lasted two or three months. Sharaf   El-Den 
,et al (2009) ) in Egypt  reported  that the longest longevity average occurred 
in first generation followed  by  that  in  the second  generation. for I. 
seychellarum. 
5-Incubation period: 
    Results given in Table (4) showed that this period ranged 3-12 days 
in the 1

st
  generation, 10-31 days in the 2

nd
  one and 30-45 days in the  3

 rd
 

generation with  significant differences. However, the egg incubation period 

averages  were  8.250.60  days,  19.01.83  days  and  39.21.16 in the 1
st
 , 

2
nd   a

 and
  

3
 rd  

 generations ,  respectively, with  temperatures averaged 

34.1C  , 33.9 C and 27.6C found that the respectively, .These  results  are  
in  agreement with those obtained on I. purchasi by Kuwana (1922) in Japan, 
(21-27 days),  Peng  (1935)  in  China,  ( 9- 27  days),   Geier  and   
Baggiolini   (1950)   in Switzerland, (36 days) Bodenheimer (1951) in  
Palestine  (16-35 days),  Monastero and Zaazmi (1959) in France, ( 15-30 
days), Ezz (1965) in  Egypt,  found   that   the   incubation period of I.  
aegyptiaca ranged between 4-17  days  and  Azab et al  (1969) in Egypt 
pointed out  that eggs of I.  aegyptiaca  hatch,  8.6  days  at  29.7 

o
C  and  10 

days at 24 
o
C. Sharaf   El-Den et al (2009) ) in Egypt found that the  

incubation period averages were nearly similar in both generations for I. 
seychellarum. 
6-Total life cycle  
    In Table (4) results revealed that the life cycle was completed in 94-
167days in 1

st
 generation  , 110-234 days  in  the 2

nd
  generation  and 207-

399days in  the 3
rd

  generation  . Temperature and RH  had significant effect. 

The life cycle was longer (311.05  14.06 days) at mean temp. 27.7 
o
C with 

50.40.49%RH. in 3
rd

 generation, (147.010.40 days) was at mean temp. 

33.6
 o

C. with 51.20.46 %RH. in 2
nd

 generation  and (128.455.69) was at  

mean temp. 34.1
 o

C. with 50.30.39 %RH. in 1
st
 generation. In this respect, 

Kuwana (1922) in Japan, recorded four months for I. purchasi under 
favorable conditions to complete life cycle: Ramachandra and Cherian (1944) 
in Switzerland reported that the generation duration of I. purchasi varied 
according to temperature and lasted 43-240 days; Azab et al (1969) in Egypt 
recorded 105.4 days at 26.4

 o
C and 87.2 days at 28.7

 o
C for I.  aegyptiaca 

Khalaf (1987) in Fars, found that the life cycle of I.  purchasi lasted from 70 - 
140 days;  and Sharaf   El-Den at el (2009) ) in Egypt  reported that total life 
cycle completed in 217-376 days in first generation  and 180-384 in that of 
the second generation for I. seychellarum. 
7-Generations  
    Determination of the number of annual generations of M.hirsutus 
under laboratory conditions was conducted. Three overlapping generations 
could be reared in the lab. as  shown in Table (5).  
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        The 1
st
   generation  lasted  for  about  four months under  mean  tem.  

31.5 
o
C  and 50.1 % R. H. The average durations of nymphs,  adult  females  

and  incubation periods  (Tables 1  &  4)  were  37.25  0.91,  82.95  3.08 

and  8.250.61  days, respectively. Under mean lab. temp.28.0
 o

C and 51.0 
% R. H., the 2

nd
  generation lasted for about 7-months .Under these  

conditions,  nymphal,  adult   females  and   egg  stages   lasted   32.8  1.21 

, 113.155.10 and 19.01.83 days.respectively,and the 3
rd

  generation lasted
  

for about 9-months.  The  average  durations  of nymphs, adult females and 

incubation periods were 71.82.34, 200.08.54  and 39.21.16 days 
respectively.       
Generation  duration  depended  on   the  prevailing  temperature  with   
negative correlation.  The present results  are in  agreement  with  the  
findings  of  Azab  et  al (1969) and Aly (1980) in Egypt  reporting two annual  

generations for I.  aegyptiaca and for I. seychellarum.  Khalaf    (1987)  in  
Fars,  found   that  I.   purchasi  has   4 generations year. and  Sharaf   El-
Den et   al  (2009) )  in  Egypt   reported  two annual generations for I. 
seychellarum                                                                                             . 
 
Table (5): First and last occurrence of different stages of M. hirsutus 

reared on potato sprouts during the three successive annual 
generations under laboratory conditions. 

Generations 

First and last occurrence of 

Nymphal stage Adult 
female 

Egg stage Pre-pupa pupa 
Adult  
male 1

st
 instar 2

nd
 instar 3

rd
 instar 

First 
From 12/5/2009 28/5/2009 12/6/2009 12/6/2009 22/6/2009 8/6/2009 19/6/2009 8/7/2009 

To 3/6/2009 14/6/2009 26/6/2009 24/9/2009 12/9/2009 1/7/2009 20/7/2009 21/7/2009 

Second 
From 1/7/2009 10/7/2009 25/7/2009 1/8/2009 14/8/2009 25/7/2009 2/8/2009 10/8/2009 

To 2/8/2009 15/8/2009 1/9/2009 7/1/2010 2/1/2010 31/8/2009 9/9/2009 11/9/2009 

Third 
From 23/8/2009 5/9/2009 20/9/2009 17/10/2009 19/11/2009 20/9/2009 4/10/2009 20/10 

To 8/11/2009 29/11/2009 6/1/2010 10/8/2010 26/7/2010 26/12/2009 14/2/2010 14/2/2010 
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تحات    الدقيقي على درناات البااااس الهبسكسبيولوجية على  حشرة بق دراسات 
                                                                                                                                     الظروف المعمليه

 عثمانعبداللة   إيفون 
 جيزة مصر. -الدقى  مركز البحوث الزراعيه-لنباتاتمعهد بحوث وقايه ا

 
عنتت ذبربيبتتىذعلتت ذاستت قي  ذذاسهب تت  سبتت ذاسبيوسوجيتتةذذخصتتص  بعتتاذاسذلتت عذةاجُريتتهذهتتلدذاس را تت

.ذويُم ت ذبلختي ذمهتلذاسنبتص تذاسبت ذبتلذاسبوصت ذ رنتصهذاسبطتصط بحهذاسظروفذاسمعمليةذعلت ذ رنصهذاسبطصط ذ
ذذذذذذذإسيهصذفيمصذيل :ذذذذذذذذذذذذذذذذذذذ

ذمتت ذاسعُمتترذايو اذاسلتتصن ذواسلصستت ذسلحوريتتةذ-1 ميتتصلذعلتت ذذ36ذ–ذ8وذذ33ذ-ذ6اذ30ذ–ذ8إ تتبقرقهذفبتتراهذُ تت ل
يومصاًذ متصذ صنتهذهنتصلاذع قتةذع  تيةذبتي ذمت ةذطتورذذ99إس ذذ19اسبواس .ذوبراوحهذم ةذطورذاسحوريةذم ذ

ذاسحترارة. ذمت ذطتورذذاسحوريةذواسزيص ةذفت ذ رجتةا طتورذاسعتلرا ذاذمتصذقبت ذاسعتلرا ذ متصذإ تبقرقهذفبتراهذ ت ل
 ميصلذعل ذاسبواس .ذذذ6ذ-1ذوذذ37ذذ-9ذا33 ذ-8 واسحشرةذاس صملةذسلل رذ

اذإ تبقرقهذفبتراهذمتصذقبت ذولتيذاسبتيااذولتيذاسبتياذوذبعت ذ رنتصهذاسبطتصط عن مصذبلذحجزذاينل ذعل ذ2-
فبتراهذب رجتةذ بيترةذميصلذعل ذاسبواس اذوس  ذبألرهذبللاذاسذ23 -ذ4وذذ166ذ–ذ49اذ66ذ–ذ11وليذاسبياذ

بتت رجصهذاسحتترارةذواسرطوبتتةذاس تتص  ةذفتت ذاسمعمتت اذحيتت ذبتتألرهذفبتترةذمتتصذقبتت ذولتتيذاسبتتياذع  تتيصذًبصربفتتص ذ
ذم ذفبرةذوليذاسبياذوفبرةذمصذبع ذوليذاسبيا.  اسحرارةذبينمصذح  ذاسع  ذسُ  ل

ذاسنصبتذم ذ  ذمنل (ذم ذ-3 ةذح ت ذاسجيت اذحيت ذبيلتذ201ذ–ذ36براوحهذاسخصوبةذ)ذاسع  ذاس لّ ذم ذاسبياا
ذ.اسلصن ذواسلصس ذبصسمُ صرنةذبصسجي ذايو ذُ جلهذمعل ذخصوبةذسلأنل ذف ذاسجي 

ميصلذح  ذاسظروفذاسمعمليةذاس ص  ةاذحي ذ ص ذمبو طذمطتو ذفبترةذذ255ذ–ذ66بفصوبهذم ةذحيصةذاينل ذم ذ-4
 اسلصن .ذايو ذوذبصسم صرنةذبصسجي ذاسلصس ذسحيصةذاينل ذف ذاسجي 

ميتصلاذمتيذوجتو ذفترو ذمعنويتةذبتي ذفبتراهذاسحلتصنةذفت ذذ45ذ–ذ3ةذحلتصنةذاسبتياذمت ذبراوحهذمت  -5
 .ذذالاجيص ذاسل لى

ذ -6 -207ذميصلذف ذاسجيت ذاسلتصن ذ234ذ–ذ110ميصلذف ذاسجي ذايو اذوذذ164ذ–ذ94إ بقرقهذفبرةذ ورةذاسحيصةا
علت ذمبو تطذ ورةذذومولت ذاسبحليت ذاصحصتص  ذوجتو ذبتأليرذس رجتةذاسحترارةمسجيت ذاسلصست ذذذميتصلذفت ذ 399

 اسحيصةذبينمصذسلذي  ذسلرطوبةذاسن بيةذميذبألير.
فتت ذاسمعمتت .ذوس تت ذإ تتبقر ذاسجيتت ذايو ذحتتواس ذذ رنتتصهذاسبطتتصط سهتتلدذاةفتتةذعلتت ذذلتت  ذمجيتتص بمتتهذبربيتتةذ -7

 ..شهراًذذاسلصس ذمح ذعشرذوإ بقر ذاسجي شهورذذ بىمربعةذشهورذاذبينمصذإ بقر ذاسجي ذاسلصن ذحواس ذ
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Table (4): Female longevity, incubation period and total life cycle of M. hirsutus reared on potato sprouts during the 
three successive annual generations of under laboratory conditions. 

G
e
n

e
ra

ti
o

n
s
 Female longevity Incubation period Total life cycle 

Range 
 

(Mean ±  S.E) 
(days) 

F
ir

s
t 

a
n

d
 

la
s
t 

d
a

te
s
 

o
f 

O
c
c
u

rr
e
n

c
e
 

Laboratory 
conditions averages 

Range 
 

(Mean ±  
S.E) 

(days) 
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ir

s
t 
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n

d
 

la
s
t 

d
a

te
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n
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Laboratory 
conditions averages 

Range 
 

(Mean ±  
S.E) 

(days) 
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t 
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n

d
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f 

O
c
c
u

rr
e
n

c
e
 

Laboratory conditions 
averages 

D
. 
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a

x
. 

T
. 
°C

 

N
. 
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. 

T
. 
°C

 

D
. 

M
. 

R
. 

H
. 

%
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. 

M
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x
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T
. 
°C

 

N
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M
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. 

T
. 
°C

 

D
. 

M
. 

R
. 

H
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%
 

D
. 

M
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x
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T
. 
°C

 

N
. 

M
in

. 

T
. 
°C

 

D
. 

M
. 

R
. 

H
. 

%
 

F
ir

s
t 

66-103 
(82.95 ± 

3.08) 
c 

12/6 
till 

24/9 

34.6 ±  
0.24 

33.1 ±  
0.07 

50.2 ±  
0.07 

3-12 
(8.25 ± 
0.61) c 

22/6 
till 

23/7 

34.6 ±  
0.61 

33.7 ±  
0.42 

50.3 ±  
0.44 

94-164 
(128.45 

± 
5.69)c 

12/5 
till 

24/9 

35.4 ±  
0.21 

32.9 ±  
0.37 

50.3 ±  
0.39 

S
e
c
o

n
d

 81-158 
(113.15 

± 
5.10) 

b 

1/8/2009 
till 

7/12/2010 

37.1 ±  
0.25 

32.5 ±  
0.35 

50.1 ±  
0.25 

10-31 
(19.0 ± 
1.83 b 

14/8 
till 

28/10 

34.7 ±  
0.11 

33.2 ±  
0.21 

50.2 ±  
0.11 

110-234 
(147.0 

± 
10.40)b 

1/7 
till 

7/1/2010 

34.6 ±  
0.21 

32.7 ±  
0.39 

51.2±  
0.46 

T
h

ir
d

 125-255 
(200.0 ± 
8.54)a 

17/10/2009 
till 

10/8/2010 

28.2± 
0.80 

27.3 
± 

0.24 

± 
49.4 

± 
0.11 

 

30/45 
(39.2± 
1.16)a 

19/11/2009 
till 

29/3/2010 

28.2± 
0.12 

27.0± 
0.11 

49.2± 
0.21 

207-399 
(311.05± 
14.06)a 

23/8/2009 
till 

10/8/2010 

28.2± 
0.60 

27.2± 
0.40 

50.4± 
0.49 

Initial number used was 20      
Means within a column followed by the different letter are significantly differ at 5%.   
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