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ABSTRACT 

 
The experiment was carried out at the experimental farm of the Plant 

Protection Department Sakha Agriculture Research Station, Kafr El-Sheikh, during 
three successive vegetable growing seasons, 2011/12and 2012/13 on cabbage 
(Brassica oleracea var. capitata L.), cauliflower (B. oleracea  var. botrytis  L.), and 
Canola rape (Brassica napu.  oleifera  L ). 
           Cabbage plants harboured the highest average percentage of the pupal 
parasitoids Brachymeria femorata parasitoid during three successive seasons 2011 , 
2012 and 2013 represented by 17.5and 18.3% followed by cauliflower plants 13.9 and 
14.9 %.While, canola plants recorded the last category and represented by 11.6and 
13.9%,respectively .Moreover, there was a highly significant differences between the 
percentage of B.femorata parasitoids  on different cruciferous plants during the two 
successive seasons .The cabbage plants harboured the highest average percentage 
of Pteromalus puparum during the three successive seasons 2011/12 and 2012/13 
represented by 30.8% and 31.5% followed by cauliflower plants 24.4and 26.6% while, 
canola plants recorded the last category and represented by 19.6% and 
14.7%,respectively .Moreover there were a highly significant differences between the 
percentage of P. puparum on different cruciferous plants during the two successive 
seasons. Cabbage plants harboured the highest average percentage of Phryxe 
vulgaris during three successive seasons 2011/12 and 2012/13 and represented by 
8.9% and 8.1% followed by cauliflower plants 5.8and 6.8% while, canola plants 
recorded the last category and represented by 3.5% and 2.9 % ,  
respectively.Moreover, there were a highly significant differences between the 
percentage of P. vulgaris on different cruciferous plants during the two successive 
seasons. 

 
INTRODUCTION 

 
The small cabbage white butterfly, Pieris rapae L. (Lepiddoptera: 

Pieridae) which synonyms with Artogeia rapae (Ibrahim et al., 1996)and 
considedrd  one of the most serious insect pests which infests cruciferous 
vegetables (Del et al., 2005) and causing considerable damage especially to 
cabbage and cauliflower was determined by (Jankowska, 2005). Parasitoids 
play an important role in reducing the population density of P. brassicae. 
Moreover, eggs and larvae are attacked by generalist predators such as 
spiders,chrysopids, staphylinids and carabids (Pfiffner et al .2009) .Feeding 
injury caused by this caterpillar may reduce production to zero (Abdel-Razek 



Awadalla, S. S. et al. 

 
694 

et al., 2006). The pupal parasitoid, Pteromalus puparum ( Hymenoptera  : 
Pteromalidae ) was the most important parasitoid as being “accidentally-
introduced” in the late 1800s, presumably after the invasion by P. rapae in 
1860 .  The activity of that parasitoid was recorded by many authors (Barron, 
2007). Brachymeria femorata (Hymenoptera: Chalcididae), the 2

nd 
pupal 

parasitoid of P. rapae was recorded by ( Abbas , 1985 ) and  Patriche, 2004) .  
In  addition  , the tachinid, Phryxe vulgaris was recorded against P. rapae 
pupa (Uzun, 1987 and Patriche, 2004). Other pupal parasitoids were 
recorded, i.e. the ichneumonid Pimpla instigator (Uzun, 1987), and 
Compsilura concinnata (Patriche, 2004).  

The  aim  of  this  study  was  to  study  seasonal activity of the main 
insect  parasitoids attacking pupal stage of the cabbage butterfly P. rapae on 
different host plants.       

 
MATERIALS AND METHODS 

 
The experiment was carried out at the experimental farm of the Plant 

Protection Department Sakha Agriculture Research Station, Kafr El-Sheikh, 
during two successive vegetable growing seasons, 2011/12and 2012/13 on 
cabbage (Brassica oleracea var. capitata L.), cauliflower (B. oleracea  var. 
botrytis  L.), and Canola rape (Brassica napus  oleifera  L.). 

Three field crops, cabbage, cauliflower and Canola were examined to 
detect seasonal activity of the main insect parasitoids attacking pupal stage 
of the cabbage butterfly P. rapae on different host plants. i.e. , the pupal  
parasitoid  Pteromalus puparum  L. , (Pteromalidae); Brachymeria femorata 
Panzer, (Chalcididae) and Phryxe vulgaris Fallen, (Tachinidae). Two 
successive seasons were examined for each crops, cabbage , cauliflower 
and Canola during seasons2011/ 12  and 2012/13 with growing period from 
September to December and May to August and January to April .P. rapae 
pupa were counted weekly in the field during the two tested seasons 
.Samples were taken randomly from cardinal directions of area about one 
Fadden divided for three crops for each host plant. Pupae of P. rapae 
counted weekly/50 plants/crop. These pupae were transferred to the 
laboratory and kept under laboratory conditions in Petri dishes. The 
emergency of  butterflies or  any  parasitoid  adults   were   counted and the 
percentage of parasitoids were done .  

                                                                           
Statistical analysis :  

Data were statistically analyzed by one–way ANOVA, using the 
general linear model procedure (SAS, 1986). Test of significance for 
differences among treatments were done according to Duncan (1955).   

 
RESULTS AND DISCUSSION 

 
Data in Table (1) showed that the percentage of the parasitoids B. 

femorata Panzer were recorded in the first seasons 2011/12.The results 
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indicated that the first appearance of solitary parasitoid, B. femorata on 
cabbage plants was recorded in September  with(16.7%). The highest 
average percentage of B. femorata recorded on cabbage (36.2%) in October 
and on cauliflower (27.6%) in December and on canola (25%)  in November 
and December while the lowest percentage of parasitism recorded on 
cabbage (12%)in February and (11.1%)on cauliflower in September  and 
followed by canola(4.5%) in October.  

The obtained  data in Table(1)showed that ,the highest average 
percentage of B.femorata during the second seasons 2012/13 recorded 
(44.4%) on cabbage at April and followed by ( 39.6%)on cauliflower plants at 
October and (28.3%) on Canola plants at November .Meanwhile ,the lowest 
average percentage were recorded in July (13.6%) on Cabbage plants and 
(12.5%) on cauliflower at September and on  canola represented by (10.0%) 
and the parasitoids disappeared during January in three crops. 
As  conclusion  ,  data in Table (1) revealed that, cabbage plants harboured 
the highest average percentage of the pupal parasitoids B. femorata 
parasitoid during the two successive seasons 2011 , 2012 and 2013 
represented by 17.5 and 18.3% followed by cauliflower plants 13.9and 14.9 
%. While  ,  canola plants recorded the last category and represented by 
11.6and 13.9%,respectively .Moreover there were a highly significant 
differences between the percentage of B.femorata parasitoids  on different 
cruciferous plants during the two successive seasons . 
 
Table (1) The seasonal activity of of the parasitoid Brachimerya 

femorata parasitized pupae on different cruciferous crops 
during seasons 2011/12  and  2012/13. 

         
         Data in Table (2)showed that  gregarious parasitoid, P. puparum was 
observed in the field parasitizing P. rapae pupae and recorded for the first 
time in September plantation and after three weeks from survey recorded the 
highest percentage(54.1%) during November Data arranged  in Table(2) 
showed the highest average of monthly number of parasitoids P.puparum 
during the first season 2011/2012was found on cabbage(54.1%)and followed 
by cauliflower(42.1%)on November. and on Canola(35%)in November 

Months 
2011/2012 2012 / 2013 

Cabbage Cauliflower Canola Cabbage Cauliflower Canola 

Sep 16.7 11.1 0.0 24.1 12.5 0.0 

Oct. 36.2 25.2 4.5 44.4 39.6 23.75 

Nov. 23.4 21.1 25 23.4 21.2 28.6 

Dec. 25.3 27.6 24.9 23.6 21.2 28.3 

Jan. 0.0 0.0 25 0.0 0.0 0.0 

Feb. 12 16.7 20 0.0 0.0 12.5 

Mar. 30 25 17.6 0.0 0.0 12.5 

Apr. 21.4 18.2 0.0 14.4 11.3 9.2 

May 27 22.9 20.0 23.5 21.0 0.0 

Jun.  23.3 20.3 17.5 24.4 22.2 10.0 

Jul. 24.7 20.8 15.0 13.6 15.4 20.0 

Aug. 25 15 0.0 26.3 0.0 0.0 

Mean±SE 17.5±0.29
a
 13.9±0.35

b
 11.6±0.58

c
 18.3±0.38

a
 14.9±0.57

b
 13.9±0.23

c
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2011,while the lowest average percentage of parasitoids were recorded in 
September and represented5.5%in September on cabbage 20%in March on 
Cauliflower and 14%in February on Canola plants, respectively  
          The obtained data in Table (2) showed that. The highest average 
percentage of P. puparum in the second seasons 2012/13 recorded in 
November and represented by 52.5%on cabbage and followed by 43.3% in 
June on cauliflower and 28% in April  on  canola   plants  ,  respectively  .  
Meanwhile , the lowest average the percentages  were   recorded in 
September and represented by 10.3% on cabbage and 23.3% in December 
on cauliflower and 13%in June on canola plants respectively. 
As conclusion,data in Table (2) revealed that, The cabbage plants harboured 
the highest average percentage of P.puparum during the three successive 
seasons 2011/12 and 2012/13 represented by 30.8%and 31.5% followed by 
cauliflower plants 24.4and 26.6% while, canola plants recorded the last 
category and represented by 19.6% and 14.7%,respectively .Moreover, there 
were a highly significant differences between the percentage of P. puparum 
on different cruciferous plants during the two successive seasons.  
 
Table(2)The seasonal activity of the parasitoid Pteromalus puparum 

parasitized pupae on different cruciferous crops during 
seasons 2011/12 and  2012/13. 

Months 2011/2012 2012 / 2013 

Cabbage Cauliflower Canola Cabbage Cauliflower Canola 

Sep. 5.5 0 0.0 10.3 0.0 0.0 

Oct. 37.1 34.5 30 33.3 39.6 25 

Nov. 54.1 42.1 35 52.5 34.5 25.1 

Dec. 38.1 32.2 30.4 36.1 23.3 21.9 

Jan. 0.0 0.0 0.0 0.0 0.0 0.0 

Feb. 33.2 23.3 14 0.0 0.0 0.0 

Mar. 30 20 25.3 33.0 28.6 25.0 

Apr. 42.9 36.4 28.3 44.4 37.1 28 

May 38 28.9 16 43.5 41.7 18 

Jun.  34.9 28.5 22 43.5 43.3 13 

Jul. 31 23 20 40.3 41.2 20 

Aug. 25 24 15 41.6 30 0.0 

Mean±SE 30.8±0.45
a
 24.4±0.28

b
 19.6±0.15

c
 31.5±0.85

a
 26.6±0.58

b
 14.7±0.14

c
 

 
              Data arranged  in Table (3) showed  Third parasitoid P. vulgaris the 
highest average of monthly percentage of parasitoids P. vulgaris during the 
first season2011/2012was found on cabbage(25.6%)in June and followed by 
cauliflower (18.2%)in April. and on Canola(25%)in October 2011,while were 
disappeared in September, May ,June and February and the lowest average 
percentage of parasitoids represented by(0.01, 1.5and1.0% )on Cabbage 
,Cauliflower and Canola plants, in November month respectively . 
          The obtained data in Table  (3)  showed  that ,. The highest average 
percentage of P. vulgaris in the second seasons 2012/2013 recorded by 31.2  
, 25  in May on cabbage and cauliflower and10.3% on canola plants in April 
respectively. Meanwhile , P. vulgaris were disappeared  in September and 
the lowest average of the percentage represented by 0.38 in November and 
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December on cabbage  and 1.5 in November on cauliflower and 1.1% in May 
on canola plants respectively. 

As conclusion, data in Table (3) revealed that, Cabbage plants 
harboured the highest average percentage of P. vulgaris during the two 
successive seasons 2011/12 and 2012/13 and represented by 8.9%and 8.1% 
followed by cauliflower plants 5.8 and 6.8% while, canola plants recorded the 
last category and represented by 3.5% and 2.9%,respectively .Moreover, 
there was a highly significant difference between the percentage of P. 
vulgaris on different cruciferous plants during the two successive seasons. 
  
Table (3): The seasonal activity of the parasitoid Phryxe vulgaris 

parasitized pupae on different cruciferous crops during 
seasons 2011/12 and  2012/13 

 

 
 These results are agreement with the findings of Ragab (1992) studied 

the parasitoids of P. rapae in winter cabbage fields in season 1989/90; P. 
puparum emerged from pupa where the percentage of parasitism was 
32.86%. Thus, P. puparum was the common parasitoid recorded, its 
maximum percentages of parasitism (50% and 52%) were noticed on 
December, 6

th
 and 26

th
 respectively  ,  then it sharply decreased with the 

beginning of January. Abo-Zaid(2006)stated that, gregarious pupal  
ectoparasitoid, P. puparum occurred in the field from the middle of October to 
the end of January and found that the highest percentage of parasitism on 
pupae cabbage was 20%on the 14th of December 2004 but on the 
cauliflower the highest rate was 25%on 21st December 2004.  

 
 
 
 
 
 

Months 2011/2012 2012 / 2013 

Cabbage Cauliflower Canola Cabbage Cauliflower Canola 

Sep. 0.0 0.0 0.0 0.0 0.0 0.0 

Oct. 2.9 5.2 25 4.0 5.7 3.1 

Nov. 0.01 1.5 1.0 0.38 1.5 9.5 

Dec. 0.33 1.6 2.0 0.38 1.8 1.4 

Jan. 0.0 0.0 3.3 0.0 0.0 0.0 

Feb. 0.0 0.0 4.0 0.0 0.0 0.0 

Mar. 1 0.0 2.5 0.0 0.0 0.0 

Apr. 14.3 18.2 0.0 11.1 10.3 10.3 

May 20 11.1 0.0 31.2 25 1.1 

Jun. 25.6 15.4 0.0 22.0 19.4 5 

Jul. 17.6 17.4 4.25 18.18 17.5 4.25 

Aug. 25 0.0 0.0 10.5 0.0 0. 0 

Mean±SE 8.9±0.29
a
 5.8±0.57

b
 3.5±0.05

c
 8.1±0.64

a
 6.8±0.32

b
 2.9±0.17

c
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عطم  الووالم   عماا   اومو يقلمل الب نم  النشاط الموسمم  لططيلطلماا الرشم لل التم  ت ما  
 النواتلل المختطية

 و2, سممممممطو  عوممممممي الومممممممي1، هالممممممة ارمممممممي الوممممممل   1سمممممممل  وممممممال  عممممممول ه
 2اب ا  عوي المنو  عويه

  اموة المنوو ة–بطلة الز اعة –قس  الرش اا الاقتوايلة  -1
 م بز الوروث الز اعلة–مو ي وروث وقالة النواتاا  -المبا رة الرلولة قس   -2
 

اجريت هذه التجربة في المزرعة البحثية لمحطة البحوث  الزراعيوة باوكف  اور الخوي  كو   
لدرااووة  م علوون ابووفت ال راووقر ثال،وورابيطر ثال ووفاثا1111/11ث 11/ 1111مثاوومي الزراعووة 

التوون تجووفجم عووذارد ابووث دنيوول ال راووق علوون ال ثاموو  الابفتيوو  المكتلاووة    الاخووفط المثاوومن للطايليووفت الحخووري 
 ث 17.5 (علي ابفت ال راق ثتتمث  في Brachemeria femorata     لثحظ اعلن اابة تطا  لطاي  

 %( 13.9ث 11.6اوجلت ) بيامف ال فاثا  (%14.9 13.9%( علن التثالي ثيلي  ابفت ال،رابيط )  18.3
    لية الم اثية فن اابة التطا  بين الث   ابفتفت ك   المثامين علن التثالن . ثلثحظ فرثل عف 

علوي ابوفت ال راوق ثتتمثو   Pteromalus puparum    لثحظ اعلن اابة تطا  لطاي   مف     
بيامووف ال ووفاثا  اووجلت  (%26.6ث 24.4%( علوون التووثالي ثيليوو  ابووفت ال،وورابيط )  31.5,  30.8فووي )

ثلثحظ فرثل عفلية الم اثية فن اابة التطا  بين الث   ابفتفت كو   المثاومين علون )  % 14.7ث 19.6)
,  8.9علوي ابوفت ال راوق ثتتمثو  فوي )Phryxe vulgaris    التوثالن . لوثحظ اعلون ااوبة تطاو  لطايو  

لوثحظ %( ث 2.9ث 3.5%(بياموف ال وفاثا  اوجلت )6.8ث 5.8%( علن التثالي ثيلي  ابفت ال،رابيط )  8.1
 فرثل عفلية الم اثية فن اابة التطا  بين الث   ابفتفت ك   المثامين علن التثالن .
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